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Teaching work should only be performed by those individuals who have undergone special 
training. 
(The same applies to maintenance work with the robot power ON.) 
ĺ�&RQGXFW�VDIHW\�HGXFDWLRQ� 

 
Prepare work regulations indicating robot operation methods and procedures, and 
measures to be taken when errors occur or when rebooting robots, and observe these 
rules at all times. 
(The same applies to maintenance work with the robot power ON.) 
ĺ�3UHSDUH�ZRUN�UHJXODWLRQV� 
 
Only perform teaching work after first equipping the controller with a device capable of 
stopping operation immediately. 
(The same applies to maintenance work with the robot power ON.) 
ĺ�(TXLS�ZLWK�DQ�(0(5*(1&<�6723�EXWWRQ� 
 
1RWLI\�RWKHUV�ZKHQ�WHDFKLQJ�ZRUN�LV�EHLQJ�SHUIRUPHG�E\�DIIL[LQJ�D�VLJQ�WR�WKH�67$57�
switch, etc. 
(The same applies to maintenance work with the robot power ON.) 
ĺ�,QGLFDWH�WKDW�WHDFKLQJ�ZRUN�LV�EHLQJ�SHUIRUPHG� 
 
,QVWDOO�IHQFHV�RU�HQFOosures around robots to prevent contact between robots and workers 
during operation.  
ĺ�,QVWDOO�VDIHW\�IHQFHV� 
 
 
6WLSXODWH�D�VSHFLILF�VLJQDOLQJ�PHWKRG�WR�EH�XVHG�DPRQJ�UHODWHG�ZRUNHUV�ZKHQ�VWDUWLQJ�
operation. 
ĺ�2SHUDWLRQ�VWDUW�VLJQDO 
 
$V�D�UXOH��PDLQWHQance work should be performed only after turning OFF the power, and 
other workers should be notified that maintenance is being performed by affixing a sign to 
WKH�67$57�VZLWFK��HWF� 
ĺ�,QGLFDWH�WKDW�PDLQWHQDQFH�ZRUN�LV�EHLQJ�SHUIRUPHG� 
 
Before starting opeUDWLRQ��FRQGXFW�DQ�LQVSHFWLRQ�RI�URERWV��(0(5*(1&<�6723�EXWWRQV��
and any other related devices to ensure that there are no abnormalities. 
ĺ�,QVSHFWLRQ�EHIRUH�VWDUWLQJ�RSHUDWLRQ 

 
 

6DIHW\�3UHFDXWLRQV 
 
$OZD\V�UHDG�WKH�IROORZLQJ�SUHFDXWLRQV�DQG�VHSDUDWH�"6DIHW\�0DQXDO" 
carefully before using robots, and take appropriate action when 
required. 
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7KH�IROORZLQJ�SUHFDXWLRQV�DUH�WDNHQ�IURP�WKH�VHSDUDWH��6DIHW\�0DQXDO���  
5HIHU WR�WKH��6DIHW\�0DQXDO��IRU�IXUWKHU�GHWDLOV� 
 

 
Use robots in an environment stipulated in the specifications. 
Failure to observe this may result in decreased reliability or breakdown. 
(Temperature, humidity, atmosphere, noise environment, etc.) 
 
Only transport robots in the manner stipulated. 
Failure to observe this may result in bodily injury or breakdown if the robot is dropped. 
 
,QVWDOO�DQG�XVH�WKH�URERW�RQ�D�VHFXUH�DQG�VWDEOH�SODWIRUP� 
Positional displacement or vibrations may occur if the robot is unstable. 
 
(QVXUH�WKDW�FDEOHV�DUH�NHSW�DV�IDU�DSDUW�IURP�QRLVH�VRXUFHV�DV�SRVVLEOH� 
Positional displacement or malfunction may occur if in close contact with one another. 
 
Do not apply too much force to connectors, or bend cables too much. 
Failure to observe this may result in contact defects or wire damage. 
 
(QVXUH�WKDW�WKH�ZHLJKW�RI�WKH�ZRUNSLHFH��LQFOXGLQJ�WKH�KDQG��GRHV�QRW�H[FHHG�WKH�UDWHG�
load or allowable torque. 
Failure to observe this may result in alarms or breakdown. 
 
$WWDFK�KDQGV�DQG�WRROV��Dnd grip workpieces securely. 
Failure to observe this may result in bodily injury or property damage if objects are sent 
flying or released during operation. 
 
Ground the robot and controller properly. 
Failure to observe this may result in malfunction due to noise, or even electric shock. 
 
$OZD\V�LQGLFDWH�WKH�URERW�RSHUDWLQJ�VWDWXV�GXULQJ�PRYHPHQW� 
,I�WKHUH�LV�QR�LQGLFDWLRQ��RSHUDWRUV�PD\�DSSURDFK�WKH�URERW��SRWHQWLDOO\�OHDGLQJ�WR�
incorrect operation. 
 
,I�SHUIRUPLQJ�WHDFKLQJ�ZRUN�LQVLGH�WKH�URERW�PRYHPHQW�range, always ensure complete 
control over the robot beforehand. Failure to observe this may result in bodily injury or 
property damage if able to start the robot with external commands. 
 
Jog the robot with the speed set as low as possible, and never take your eyes off the 
robot. Failure to observe this may result in collision with workpieces or surrounding 
equipment. 
 
$OZD\V�FKHFN�URERW�PRYHPHQW�LQ�VWHS�RSHUDWLRQ�EHIRUH�FRPPHQFLQJ�DXWR�RSHUDWLRQ�
following program editing. Failure to observe this may result in collision with 
surrounding equipment due to programming mistakes, etc. 
 
,I�DWWHPSWLQJ�WR�RSHQ�WKH�VDIHW\�IHQFH�GRRU�GXULQJ�DXWR�RSHUDWLRQ��HQVXUH�WKDW�WKH�GRRU�
is locked, or that the robot stops automatically. Failure to observe this may result in 
bodily injury. 
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Do not perform unauthorized modifications or use maintenance parts other than those 
stipulated. Failure to observe this may result in breakdown or malfunction. 
 
,I�PRYLQJ�WKH�URERW�DUP�E\�KDQG�IURP�RXWVLGH�WKH�HQFORVXUH��QHYHU�LQVHUW�Kands or 
fingers in openings. Depending on the robot posture, hands or fingers may become 
jammed.  
 
Do not stop the robot or engage the emergency stop by turning OFF the robot controller 
main power.  
5RERW�DFFXUDF\�PD\�EH�DGYHUVHO\�DIIHFWHG�LI�WKH�URERW�FRntroller main power is turned 
OFF during auto operation. Furthermore, the robot arm may collide with surrounding 
equipment if it falls or moves under its own inertia. 
 
When rewriting internal robot controller information such as programs or parameters, do 
not turn OFF the robot controller main power. 
,I�WKH�URERW�FRQWUROOHU�PDLQ�SRZHU�LV�WXUQHG�2))�ZKLOH�UHZULWLQJ�SURJUDPV�RU�SDUDPHWHUV�
during auto operation, the internal robot controller information may be destroyed. 
 
Horizontal multi-joint robots 
The hand may drop under its own weight while the robot brake release switch is 
pressed, and therefore due care should be taken. Failure to observe this may result in 
collision between the hand and surrounding equipment, or hands or fingers becoming 
jammed if the hand falls. 
 
$WWDFK�WKH�FDS�WR�WKH�66&1(7�,,,�FRQQHFWRU�DIWHU�GLVFRQQHFWLQJ�WKH�66&1(7�,,,�FDEOH��,I�
the cap is not attached, dirt or dust may adhere to the connector pins, resulting in 
deterioration connector properties, leading to malfunction.  
 
Do noW�ORRN�GLUHFWO\�DW�OLJKW�HPLWWHG�IURP�WKH�WLS�RI�66&1(7�,,,�FRQQHFWRUV�RU�66&1(7�,,,�
FDEOHV��(\H�GLVFRPIRUW�PD\�EH�IHOW�LI�H[SRVHG�WR�WKH�OLJKW���66&1(7�,,,�HPSOR\V�D�&ODVV�
��RU�HTXLYDOHQW�OLJKW�VRXUFH�DV�VSHFLILHG�LQ�-,6&�����DQG�,(&�����-1.) 

  &DXWLRQ 

  &DXWLRQ 

  Warning 

  &DXWLRQ 

  &DXWLRQ 

  Warning 

  &DXWLRQ 



 
5HYLVLRQ�Kistory 

Date of print 6SHFLILFDWLRQV�1R� Details of revisions 

����-��-�� BFP-$����-* First print 

����-��-�� BFP-$����-$ 7KH�(&�'HFODUDWLRQ�RI�&RQIRUPLW\�ZDV�FKDQJHG� 
�&RUUHVSRQG�WR�WKH�(0&�GLUHFWLYH����������(&� 

����-��-�� BFP-$����-B The tracking functiRQ�LV�UHDOL]HG�WR�64�VHULHV� 
����-��-�� BFP-$����-& The notes were added about physical encoder number (List 1-1) 

DQG�1R����/LVW��-��� 
����-��-�� BFP-$����-D &5����&5����VHULHV�FRQWUROOHU�ZHUH�DGGHG� 

The note was added to Trk command. 

����-1�-�� BFP-$����-( The explanation of vision was changed from 0(/)$-Vision to 

,Q-6LJKW�([SORUHU for (DV\%XLOGHU� 
6DPSOH�SURJUDP�IRU�5+-�6
+5 was added. 

7KH� H[SODQDWLRQ� RI� SDUDPHWHU� �753$&/�� DQG� �753'&/�� was 

added. 

"Troubleshooting" is enhanced. 

����-��-�� BFP-$����-F The statement about trademark registration was added. 

����-��-�� BFP-$����-G “7DEOH� �1-�� &RQQHFWRUV�� &1(1&�&1865� 3LQ� $VVLJQPHQW” was 

corrected. 

����-��-�� BFP-$����-H 7KH� H[SODQDWLRQV� DERXW� (QFRGHU� GLVWULEXWLRQ� XQLW� �RSWLRQ�� ZHUH�
added. 

   

 



 
�Preface 
 

7KDQN�\RX�YHU\�PXFK�IRU�SXUFKDVLQJ�0LWVXELVKL�(OHFWULF�,QGXVWULDO�5RERW��  
The tracking function allows robots to follow workpieces on a conveyer or transport, line up and process the 
workpieces without having to stop the conveyer. The conveyor tracking function is the standard function in 
the controller��,W�FDQ�XVH�RQO\�E\�KDYLQJ�WKH�SDUDPHWHU��7502'(��FKDQJHG�LQWR����� 
 
Please be sure to read this manual carefully and understand the contents thoroughly before starting to use 
the equipment in order to make full use of the tracking function. 
Within this manual, we have tried to describe all ways in which the equipment can be handled, including 
non-standard operations, to the greatest extent possible. Please avoid handling the equipment in any way 
not described in this manual. 
Tracking function is installed as standard for the controller, and the function can be used only by changing 
SDUDPHWHU��7502'(��IURP�³���WR�³����+RZHYHU��WKHUH�DUH�GLIIHUHQW�SDUWV�LQ�WKH�V\VWHP�FRQILJXUDWLRQ�DQG�WKH�
way of programming in the &5���-4�&5���-4��&5Q4-����VHULHV�and the &5���-'�&5���-'��&5Q'-����
series. Please give the attention that this manual explains these differences between &5���-4�&5���-4��
&5Q4-����VHULHV�and &5���-'�&5���-'��&5Q'-���6'�VHULHV��  
 
 
Note that this manual is written for the following software version. 
 
&5���-4�&5���-4�VHULHV���9HU��5� or later 
&5���-'�&5���-D VHULHV���9HU��6� or later 
&5Q4-����VHULHV���9HU��5� or later 
&5Q'-����VHULHV���9HU��3�D or later 
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1 Overview 
 
[Part 1] Overview 
 
1. Overview 

1.1. What is the Tracking Function? 
The tracking function allows a robot to follow workpieces moving on a conveyer. With this function, it 
becomes possible to transport, line up and process workpieces without having to stop the conveyer. ,W�DOVR�
eliminates the need for mechanical fixtures and so forth required to fix workpiece positions. 
The features of this function are described below. 

1) ,W� LV�SRVVLEOH� WR� IROORZ� OLQHG-up workpieces moving on a conveyer while working on them (conveyer 
tracking making use of photo electronic sensors). 

�� ,W�LV�SRVVLEOH�WR�IROORZ�ZRUNSLHFHV�WKDW�DUH�QRW�LQ�D�OLQH�PRYLQJ on a conveyer while working on them, 
even in the case of different types of workpieces (vision tracking combined with vision sensors). 

�� ,W� LV� SRVVLEOH� WR� IROORZ� FKDQJHV� RI� PRYHPHQW� VSHHG� GXH� WR� DXWRPDWLF� FDOFXODWLRQ� RI� FRQYH\HU�
movement speed. 

�� Tracking funFWLRQ�FDQ�EH�HDVLO\�DFKLHYHG�E\�XVLQJ�0LWVXELVKL¶V�URERW�FRPPDQG�0(/)$-%$6,&�9� 
�� 6\VWHP�FRQVWUXFWLRQ�LV�PDGH�HDV\�E\�XVH�RI�VDPSOH�SURJUDPV� 
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1.2. Applications 
Tracking is primarily intended for applications such as the following. 

 
(1) Transfer of processed food pallets 

 
Figure 1�1 Example of Processed Food Pallet Transfer 

 
 
(2) Lining up parts 

 
Figure 1�2 Example of Parts Lineup 

 
 
(3) Assembly of small electrical products 

 
Figure 1�3 Example of Small Electrical Products Assembly 

 

1-2  Applications 



1 Overview 
 
 

1.3. Contents of this manual 
 
This manual explains the operation procedure when the customer use conveyer tracking system and vision 
WUDFNLQJ� V\VWHP� XVLQJ� 0LWVXELVKL� Uobot. The robot model are &5���-4�&5���-4�&5Q4-���� series and 
&5���-'�&5���-'�&5Q'-��� VHULHV��KRZHYHU�WKHUH�DUH�+�:�GLIIHUHQFHV��3OHDVH�UHDG�DV�IROORZLQJ� 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3DUW�� 7UDFNLQJ�&RQWURO㸦12㹼21㸧 
6DPSOH�SURJUDP��7HDFKLQJ��$XWRPDWLF�RSHUDWLRQ��7URXEOH�VKRRWLQJ 

3DUW�� 6\VWHP�&RQILJXUDWLRQ &5���-4�&5���-4�&5Q4-��� series㸦2㹼6㸧 
6\VWHP &RQILJXUDWLRQ��V\VWHPXS��6HWWLQJ�RSWLRQ�SDUWV��  
&RQQHFWLRQ�WR�HQFRGHU��3DUDPHWHU�VHWWLQJ 

3DUW�� 7UDFNLQJ�&RQWURO㸦12㹼21㸧 
6DPSOH�SURJUDP��7HDFKLQJ��$XWRPDWLF�RSHUDWLRQ��7URXEOH�VKRRWLQJ 

3DUW�� 6\VWHP�&RQILJXUDWLRQ &5���-'�&5���-'�&5Q'-��� series㸦7㹼11㸧 
6\VWHP�&RQILJXUDWLRQ��V\VWHPXS��6HWWLQJ�RSWLRQ�SDUWV��  
&RQQHFWLRQ�WR�HQFRGHU��3DUDPHWHU�VHWWLQJ 

&5���-'�&5���-'�&5Q'-���6HULHV 
 

&5���-4�&5���-4�&5Q4-��� series  
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1 Overview 
 
 

1.4. The generic name and abbreviation 
 List 1-1  generic name and abbreviation 

Generic name and abbreviation &RQWHQWV 
Tracking function The tracking function allows a robot to follow workpieces moving on a 

conveyer. With this function, it becomes possible to transport line up 
and process workpieces without having to stop the conveyer. 

&RQYH\HU�WUDFNLQJ The conveyer tracking allows a robot to follow workpieces lining up on 
a conveyer. With this function, it becomes possible to transport, 
process workpieces. 

Vision tracking The vision tracking allows a robot to follow workpieces not lining up on 
a conveyer. With this function, it becomes possible to transport line up 
and process workpieces. 

Network vision sensor The network vision sensor is an option which makes it possible to 
inspect or find the workpieces by using with robot controller and 
processing the image.  

4���'3;�XQLW 4���'5;�XQLW� LV�PDQXDO�SXOVHU� LQSXW�XQLW� IRU�PRWLRQ�FRQWUROOHU��$W�4�
VHULHV� &38�� LW� LV� XVHG� DV� LQWHOOLJHQW� IXQFWLRQ� XQLW� �� RFFXSDWLRQ� ���
points䠅 
(DFK�Hncoder figure can be got by connection with 1 pc the manual 
pulser machine 䠄05-+'3��䠅 RU��SFV�WKH�LQFUHPHQWDO�HQFRGHU� 

Physical encoder number Physical encoder numbers a number of the encoder physically 
allocated according to a certain rule. 
,Q�WKH�&5���-4�&5���-4�&5Q4-��� series, the number is allocated 
E\�DUUDQJLQJ�WKH�HQFRGHU�FRQQHFWHG�ZLWK�4���'3;�XQLW� 
7KH�HQFRGHU�ZKLFK�FRQQHFWHG�ZLWK�&+��RI�WKH�4���'3;�XQLW�
VSHFLILHG�IRU�SDUDPHWHU�³(1&�81,7�´�LV�WKH�ILUVW��WKH�HQFRGHU�ZKLFK�
FRQQHFWHG�ZLWK�&+��LV�WKH�VHFRQG�DQG�ZLWK�&+��LV�WKH�WKLUG� 
,W�EHFRPHV�IURP���WR���IRU�WKH�4���'3;�XQLW�VSHFLILHG�IRU�
SDUDPHWHU´(1&81,7�´� 
,W�EHFRPHV�IURP���WR���IRU�WKH�4���'3;�XQLW�VSHFLILHG�IRU�
SDUDPHWHU´(1&81,7�´� 
1RWH��7KH��UG�VHW�RI�4���'3;�XQLWV�FDQ�XVH�RQO\�WKH�WZR�FKDQQHOV. 

Logical encoder number The physical encoder number change to the logical encoder number 
E\� SDUDPHWHU� ³(;7(1&´�� 7KH� SXUSRVH� RI� WKLV� LV� WR� FKDQJH� IUHHO\�
number by the parameter for the encoder physically arranged. This 
logical encoder number is used with the instruction and the state 
variable of the robot program. 

75(1�VLJQDO tracking enable signal 
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1 Overview 
 

 

1.5. System that can achieve  
With the tracking function of &5���-4�&5���-4�&5Q4-����VHULHV��&5���-'�&5���-'�&5Q'-��� series, the 
example of the system that can be achieved is shown as following. 
 

List 1-2  Example of system that can be achieved by the tracking function 

No. 
&5���-4 
&5���-4 
&5Q4-��� 

&5���-D 
&5���-D 
&5Q'-��� 

([DPSOH�RI�WKH�V\VWHP 

1 Ɣ Ɣ When a robot picks the workpieces moving on a conveyer, it is tracking. 
䠄transportation䠅 

� Ɣ Ɣ 
When a robot places workpieces which taken out from the pallet to a 
FRQYH\HU�� LW� LV� WUDFNLQJ� �WUDQVSRUWDWLRQ��� ,W� LV� DOVR� SRVVLEOH� WR� KDQJ�
ZRUNSLHFHV�RQ�6�FKDUDFWHU�KRRN�WKDW�PRYHs the above of the robot. 

� Ɣ Ɣ $� URERW� GHFRUDWHV� �SURFHVVLQJ�� WKH� ZRUNSLHFHV� PRYLQJ� RQ� D� FRQYH\HU�
while tracking. 

� Ɣ Ɣ $�URERW�DWWDFKHV�WKH�SDUWV��DVVHPEOLQJ��ZLWK�WKH�ZRUNSLHFHV�PRYLQJ�RQ�D�
conveyer while tracking. 

� Ɣ Ɣ 
$�URERW�KDV� WKH�YLVLRQ�VHQVRU (hand eye) and it checks the workpieces 
PRYLQJ�RQ�D�FRQYH\HU���LQVSHFWLRQ��,W�DOVR�FDQ�FKHFN�DQG�SXVK�WKH�EXWWRQ�
while tracking, not the vision sensor. 

� Ɣ Ɣ 
:KHQ�D�URERW�SLFNV�WKH�ZRUNSLHFHV�PRYLQJ�RQ�D�FRQYH\HU�$��WKH�WUDFNLQJ�
is done and a robot places the workpieces while tracking to marking on a 
conveyer B. 

� Ɣ Ɣ The tracking is done with an encoder of line driver (differential motion) 
output type. 

� Ɣ (Ɣ) Note1) 7KH� WUDFNLQJ� LV� GRQH� ZLWK� DQ� HQFRGHU� RI� YROWDJH� RXWSXW�RSHQ� FROOHFWRU�
type. 

� Ɣ - 
,Q� FDVH� RI� PXOWL� &38� V\VWHP�� LW� PDNHV� SRVVLEOH� WR� DGG� PD[� �� SFV�
4���'3;�XQLWV� 䠄��XQLWV�SHU���&38䠅��+RZHYHU�� LQ�HDFK�&38��RQO\� WKH�
WZR�FKDQQHOV�FDQ�EH�XVHG�DW�WKH��UG�VHW�RI�4���'3;�XQLWV� 

Note1) This system requires the (QFRGHU� GLVWULEXWLRQ� XQLW�� 3OHDVH� UHIHU� WR� WKH� (QFRGHU� 'LVWULEXWLRQ� 8QLW�
0DQXDO��%)3-$������IRU�GHWDLOV� 
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2 System Configuration 
 
[Part 2] System Configuration and Setting (CR750-Q/CR751-Q series, 

CRnQ-700 series) 
 
2. System Configuration 

2.1. Components 

2.1.1. Robot controller enclosure products 

The product structure of the tracking functional relation enclosed by the robot controller is shown in the 
Table ��1.  

Table 2�1 List of Configuration in the tracking functional-related product 
Product name 0RGHO�QDPH 5HPDUN 

Tracking Function  
,16758&7,21�0$18$/ 

BFP-$���� This manual is included in instruction-PDQXDO�&'-520�
attached to the product. 

6DPSOH�SURJram � Please refer to "�� 6DPSOH�5RERW�3URJUDPV" for the 
sample robot program. 

 

2.1.2. Devices Provided by Customers 

When configuring the system, the customers must have certain other devices in addition to this product. The 
table below shows the minimum list of required devices. Note that different devices are required depending 
on whether conveyer tracking or vision tracking is used. Please refer to “Table ��� List of Devices Provided 
E\� &XVWRPHUV� �&RQYH\HU� 7UDFNLQJ�” and “Table ��� /LVW� RI� 'HYLFHV� 3URYLGHG� E\� &XVWRPHUV� �9LVLRQ�
Tracking)” for further details. 

Table 2�2 List of Devices Provided by Customers (Conveyer Tracking) 
Name of devices to be 
provided by customers 0RGHO 4XDQWLW\ 5HPDUN 

Robot part 
Teaching pendant 5��7%�5��7% 

 or  
5��7%�5��7% 1 

 

Hand �  
Hand sensor 

� 

(1) 

Used to confirm that workpieces are gripped 
correctly. Provide as necessary. 

6ROHQRLG�YDOYH�VHW 6HH�WKH�5HPDUN�
column 

Different models are used depending on the robot 
XVHG��&KHFN�WKH�URERW�YHUVLRQ�DQG�SURYLGH�DV�
necessary. 

Hand input cable 

$LU�KDQG�LQWHUIDFH �$-5=����RU�
�$-5=��� 

�&5Q4-����&5Q'-����VHULHV�FRQWUROOHU� 
Provide as necessary. 

&DOLEUDWLRQ�MLJ 

� 

This is a jig with a sharp tip that is attached to the 
mechanical interface of the robot arm and used for 
FDOLEUDWLRQ�WDVNV��,W�LV�UHFRPPHQGHG�WR�XVH�WKH�MLJ�LI�
high precision is required.  

(QFRGHU�SXOVH�XQLW 
4���'3; 0RUH�WKDQ�

䠍 

0anual pulser input unit for motion controller 
[*]This unit cannot be connected with two or more 
robot CPU. Please prepare for unit necessary in each 
robot CPU 
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2 System Configuration 
 

Name of devices to be 
provided by customers 0RGHO 4XDQWLW\ 5HPDUN 

Conveyer part 
&RQYH\HU 
(with encoder) 

� 
1 

(QFRGHU� 
   9ROWDJH�RXWSXW�RSHQ�FROOHFWRr type 
   Line driver output 
>&RQILUPHG�RSHUDWLRQ�SURGXFW@ 
 2PURQ�HQFRGHU��(�%�-&:=�;-�����RU�-����� 

(QFRGHU�FDEOH��5HFRPPHQGHG�SURGXFW䠅䠖  
�'-&%/����'-&%/�� 

[*]The Q173DPX unit supplies 5V power supply 
to the encoder. 

Photo electronic sensor � Used to synchronize tracking 
��9�SRZHU�VXSSO\ � ����9'&��r���� ��)RU�WKH�3KRWR electronic sensor 
(QFRGHU�GLVWULEXWLRQ�XQLW 

�)-<=��� (1) 

7KH�(QFRGHU�GLVWULEXWLRQ�XQLt is required when two 
or more manual pulser input units are connected to 
the one encoder. Provide this unit as necessary. 
5HIHU�WR�WKH�(QFRGHU�'LVWULEXWLRQ�8QLW�0DQXDO�
(BFP-$������IRU�GHWDLOV� 

Personal computer part  
Personal computer � 

1 

3OHDVH�UHIHU�WR�WKH�LQVWUXFWLRQ�PDQXDO�RI�57�
7RRO%R[��IRU�WKH�GHWDLOV�RI�WKH�SHUVRQDO�FRPSXWHU�
specifications.  

57�7RRO%R[� 
(Personal computer 
support software) 

�'-��&-:,1( 
�'-��&-:,1( 

 
 

Table 2�3 List of Devices Provided by Customers (Vision Tracking) 
Name of devices to be 
provided by customers 0RGHO 4XDQWLW\ 5HPDUN 

Robot part 
Teaching pendant 5��7%�5��7% 

 or  
5��7%�5��7% 1 

 

Hand �  
Hand sensor 

� 

(1) 

Used to confirm that workpieces are gripped 
correctly. Provide as necessary. 

6ROHQRLG�YDOYH�VHW 6HH�WKH�5HPDUN�
column 

Different models are used depending on the 
robot XVHG��&KHFN�WKH�URERW�YHUVLRQ�DQG�SURYLGH�
as necessary. 

Hand input cable 

$LU�KDQG�LQWHUIDFH �$-5=����RU�
�$-5=��� 

�&5Q4-����&5Q'-����VHULHV�FRQWUROOHU� 
Provide as necessary. 

&DOLEUDWLRQ�MLJ 

� 

This is a jig with a sharp tip that is attached to the 
mechanical interface of the robot arm and used 
IRU�FDOLEUDWLRQ�WDVNV��,W�LV�UHFRPPHQGHG�WR�XVH�
the jig if high precision is required.  

(QFRGHU�SXOVH�XQLW 
4���'3; 

0RUH�WKDQ�
䠍 

 

manual pulser input unit for motion controller 
䛆*䛇This unit cannot be connected with two or more 
robot CPU. Please prepare for unit necessary in 
each robot CPU. 

Components  2-7  



2 System Configuration 
 

Name of devices to be 
provided by customers 0RGHO 4XDQWLW\ 5HPDUN 

Conveyer part 
&RQYH\HU 
(with encoder) 

� 

1 

(QFRGHU� 
   9ROWDJH�RXWSXW�RSHQ�FROOHFWRU�W\SH 
   Line driver output 
>&RQILUPHG�RSHUDWLRQ�SURGXFW@ 
2PURQ�HQFRGHU��(�%�-&:=�;-�����RU -����� 

(QFRGHU�FDEOH��5HFRPPHQGHG�SURGXFW䠅䠖  
�'-&%/����'-&%/�� 

[*]The Q173DPX unit supplies 5V power 
supply to the encoder. 

Photo electronic sensor � Used to synchronize tracking 
��9�SRZHU�VXSSO\ 

� 
����9'&��r���� ��  
For the Photo electronic sensor and Vision 
sensor 

(QFRGHU�GLVWULEXWLRQ�XQLW 

�)-<=��� (1) 

7KH�(QFRGHU�GLVWULEXWLRQ�XQLt is required when 
two or more manual pulser input units are 
connected to the one encoder. Provide this unit 
as necessary. 5HIHU�WR�WKH�(QFRGHU�'LVWULEXWLRQ�
8QLW�0DQXDO��%)3-$������for details. 

Vision sensor part 
Basic network vision sensor 
set �'-�&*�[[[[-PKG 

1 

6HH�WKH�LQVWUXFWLRQ�PDQXDO�RI�WKH�QHWZRUN�YLVLRQ�
sensor for details 

,Q-6LJKW������VHULHV 
,Q-6LJKW�0LFUR 
,Q-6LJKW�(= 

� 
&2*1(;�9LVLRQ�VHQVRU 
 

Lens � &-mount lens 
Lighting installation � (1) Provide as necessary. 

Connection part 
Hub � 1  
(WKHUQHW�FDEOH��VWUDLJKW� 

� � %HWZHHQ�5RERW�FRQWUROOHU�DQG�+XE 
Between Personal computer and Hub 

Personal computer part 
Personal computer 

� 

1 

Please refer to the instruction manual of 57�
7RRO%R[��RU�WKH�LQVWUXFWLRQ�RI�WKH�QHWZRUN�YLVLRQ�
sensor for details of the personal computer 
specifications.  

57�7RRO%R[� 
(Personal computer support 
software) 

�'-��&-:,1( 
�'-��&-:,1( 

3OHDVH�UHIHU�WR�WKH�LQVWUXFWLRQ�PDQXDO�RI�57�
7RRO%R[��IRU�WKH�GHWDils of the personal computer 
specifications.  
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2 System Configuration 
 
 

2.2. Example of System Configuration 
The following figure shows examples of conveyer tracking systems and vision tracking systems. 

2.2.1. Configuration Example of Conveyer Tracking Systems 

The following figure shows a configuration example of a system that recognizes lined-up workpieces on a 
conveyer passing a photo electronic sensor and follows the workpieces. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2�1 Configuration Example of Conveyer Tracking (Top View) 

 

 
Figure 2�2 Configuration Example of Conveyer Tracking 

 

Robot movement range Workpieces 

DU 

䠮 Encoder 
䠄Detected the speed 
 of the convetor) 

䠄Detected the inflow 
    of the work) 

Photoelectric sensor 

Robot 
Controler 

Q173DPX Robot CPU 

Workpieces 
flow direction 
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2 System Configuration 
 
 

2.2.2. Configuration Example of Vision Tracking Systems 

The following figure shows a configuration example of a system that recognizes positions of workpieces that 
are not lined up on a conveyer with a vision sensor and follows the workpieces. 

 
Figure 2�3 Configuration Example of Vision Tracking (Top View) 

 
 

 
Figure 2�4 Configuration Example of Vision Tracking 

Robot movement range Workpieces 

DU 
䠠䠱 

䠮 
Encoder 
䠄Detected the speed 
 of the convetor) 

䠄Recognized the work 
 of the position and inclination䠅 

Robot 
Controler 

Q173DPX Robot CPU 

Camera for vision sensors 

Workpieces 
flow direction 
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3 Specification 
 
 
3. Specification 

3.1. Tracking Specifications and Restriction matter 
”Table ��1 &5���-4�&5���-4� 6HULHV�� &5Q4-���� 6HULHV� &RQWUROOHU� 7UDFNLQJ� )XQFWLRQ� 6SHFLILFDWLRQV” 
shows the tracking specifications. 
3OHDVH�UHIHU�WR�³6WDQGDUG�6SHFLILFDWLRQV�0DQXDO´�IRU�WKH�VSHFLILFDWLRQV�RI�WKH�robot arm and controller to be 
used. 

Table 3�1 CR750-Q/CR751-Q Series, CRnQ-700 Series Controller Tracking Function Specifications 

 
䠄*1䠅 The specification values in the table should only be considered guidelines. The actual values 

depend on the specific operation environment, robot model, hand and other factors. 
䠄
�䠅 7KH� OLQH� GULYHU� RXWSXW� LV� D� GDWD� WUDQVPLVVLRQ� FLUFXLW� LQ� DFFRUGDQFH� ZLWK� 56-���$�� ,W� HQDEOHV� WKH�

long-distance transmission. 
䠄
�䠅 Please connect the output signal of a phoWRHOHFWULF�VHQVRU�ZLWK�WKH�WHUPLQDO�75(1�RI�WKH�4���'3;�

unit. This input can be confirmed䠈E\�WKH�LQSXW�VLJQDO����WK-���WK䠊 
䠄
�䠅 ,Q�WKH�FDVH�RI�YLVLRQ�WUDFNLQJ��SOHDVH�UHIHU�WR�WKH�LQVWUXFWLRQ�PDQXDO�RI�QHWZRUN�YLVLRQ�VHQVRU� 
䠄
�䠅 The precision with which workpieces can be grabbed is different from the repeatability at normal 

transportation due to the conveyer speed, sensor sensitivity, vision sensor recognition accuracy and 
other factors. The value above should only be used as a guideline. 

䠄
�䠅 The encoder FRQQHFWHG� ZLWK� WKH� WKLUG� FKDQQHO� RI� WKH� 4���'3;� XQLW� VSHFLILHG� IRU� SDUDPHWHU�
�(1&81,7���FDQQRW�EH�XVHG� 

䠄
�䠅  9ROWDJH�RXWSXW�RSHQ�FROOHFWRU�W\SH�LV�DQ�RXWSXW�FLUFXLW�ZLWK�WZR�RXWSXW�WUDQVLVWRUV�RI�131�DQG�313� 
䠄
�䠅  The sample program doesn't correspond to WKH�59-��D[LV�URERW� 
 

 

,WHP 6SHFLILFDWLRQ and 5HVWULFWLRQ matter 
6XSSRUWHG�URERWV (*�) 5+-64+�series  ��59-64�series 

5+-FH-4�VHULHV ��59-F-4�VHULHV 
$SSOLFDEOH�URERW�FRQWURller &5�4 ��&5�4 ��&5�4 controller 

&5���-4�&5���-4�VHULHV�FRQWUROOHU 
5RERW program language Load commands dedicated for the tracking function 
&RQYH\HU Number of  

conveyer  
�
�� 

0D[��SFV 䠄in case 1pc encoder connect to 1 pc conveyer䠅 
(QFRGHU���SFV ��4���'3;�XQLW��SF 
4���'3;�XQLW��SFV���V\VWHP 

0RYHPHQW 
6SHHG� 䠄*1䠅 

3RVVLEOH� WR� VXSSRUW� XS� WR� ���PP�V (When the robot always transport the 
workpieces) 
Possible to support up to ���PP�V when the interval of workpiece is wide. 

(QFRGHU Output aspect  䠖 ==BB$$ 䚸䚸䚸䚸䚸  
Output form 䠖 9ROWDJH�RXWSXW�RSHQ�FROOHFWRU�W\SH 䠄
�䠅 
              Line driver output 䠄
�䠅 
5HVROXWLRQ�SXOVH�URWDWLRQ�䠅 䠖 Up to ���� 䠄���� and ���� uncorrespond䠅䠅 
&RQILUPHG�RSHUDWLRQ�SURGXFW  䠖 Omuron (�%�-&:=�;-���� 
                                   (�%�-&:=�;-���� 

(QFRGHU�FDEOH 2SWLRQ� 
�'-&%/���([WHUQDO�,�2�FDEOH��P� 
�'-&%/���([WHUQDO�,�2�FDEOH���P� 
&RQGXFWRU�VL]H��$:*��� 

(QFRGHU�XQLW 2QO\�4���'3;�XQLW 
[*] 7ZR�RU�PRUH�URERWV�&38�FDQQRW�VKDUH�RQH�4���'3;��  
2QH�4���'3;�LV�QHFHVVDU\�IRU�HDFK URERW�&38� 

Photoelectronic sensor  
�
�� 

Used to detect workpieces positions in conveyer tracking. 
2XWSXW� VLJQDO� RI� VHQVRU� QHHG� WR� EH� FRQQHFWHG� WR� 75(1� WHUPLQDO� RI�
4���'3;�XQLW�� 䠄,QSXW�VLJQDO�QXPEHU����䡚���䠅 
$QG�D�PRPHQWDU\�HQFRGHU�YDOXH�WKDW� WKH� LQSXW�HQWHUV� LV�SUHVHUYHG�LQ�VWDWH�
YDULDEOH��0B(QF/�� 

Vision sensor䠄
�䠅 0LWVXELVKL¶V�QHWZRUN�YLVLRQ�VHQVRU 
Precision at handling 
 SRVLWLRQ��
�� 

$SSUR[LPDWHO\�r��PP��ZKHQ�WKH�FRQYH\HU�VSHHG�LV�DSSUR[LPDWHO\�����
PP�V� 

(Photoelectronic sensor recognition accuracy, vision sensor recognition 
accuracy, robot repeatability accuracy and so on) 
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4 Operation Procedure 
 
 
4. Operation Procedure 

This chapter explains the operation procedure for constructing a conveyer tracking system and a vision 
WUDFNLQJ�V\VWHP�XVLQJ�0LWVXELVKL�(OHFWULF�LQGXVWULDO�URERWV�&5���-4�&5���-4 series��&5Q4-����VHULHV. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�� 6DPSOH�5RERW�3URJUDPV ······································································ 5HIHU�WR�³&KDSWHU���.” 
&KDSWHU��� explains functions related to supplemental sample programs. 

�� &DOLEUDWLRQ�RI�&RQYH\HU�DQG�5RERW�&RRUGLQDWH�6\VWHPV��³$�´�SURJUDP� ········ 5HIHU�WR�³&KDSWHU���.” 
&KDSWHU��� explains how to calculate the amount of robot movement per encoder pulse. 

�� :RUNSLHFH�5HFRJQLWLRQ�DQG�7HDFKLQJ��³&�´�SURJUDP� ································ 5HIHU�WR�³&KDSWHU���.” 
&KDSWHU� �� explains how to calculate the relationship between the position of a workpiece 
recognized by the vision sensor and the position at which the robot grabs the workpiece. 

�� $XWRPDWLF�2SHUDWLRQ ··········································································· 5HIHU�WR�³&KDSWHU���.” 
,Q�DXWRPDWLF�RSHUDWLRQ��WKH�URERW�RSHUDWHV�YLD�FRPPDQGV�IURP�WKH�FRQYH\HU�FRQWURO� 

��� 0DLQWHQDQFH ····················································································· 5HIHU�WR�³&KDSWHU���.” 

11. Troubleshooting  ··············································································· 5HIHU�WR�³&KDSWHU���.” 

�� 3DUDPHWHU�6HWWLQJ ················································································ 5HIHU�WR�³&KDSWHU��.” 
&KDSWHU���H[SODLQV�DVVignment of signals and setting of parameters related to tracking to allow an 
external device to control a robot. 

1. 6WDUW�RI�RSHUDWLRQ 

(QG�RI�RSHUDWLRQ 

�� &RQQHFWLRQ�RI�(TXLSPHQW ······································································· 5HIHU�WR�³&KDSWHU���´  
,W�H[SODLQV�4���'3;��PDQXDO�SXOVHU�LQSXW��XQLW�SUHSDUDWLRQ�DQG�WKH�FRQQHFWLRQ�ZLWK�WKH�HQFRGHU� 

 

�� 7HDFKLQJ�DQG�6HWWLQJ�RI�$GMXVWPHQW�9DULDEOHV��³�´�3URJUDP� ······················· 5HIHU�WR�³&KDSWHU���.” 
&KDSWHU��� explains how to make settings such that the robot can follow workpieces moving by on a 
conveyer and how to teach the robot origin and transportation destination at system start-up. 

�� &DOLEUDWLRQ�RI�9LVLRQ�&RRUGLQDWH�DQG�5RERW�&RRUGLQDWH�6\VWHms (“B1” program) ··· 5HIHU�WR�³&KDSWHU���.” 
&KDSWHU��� explains how to display the position of a workpiece recognized by the vision sensor in 
the robot coordinate system. 
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5 Connection of Equipment 
 

 
5. Connection of Equipment 

This section explains how to connect each of the prepared pieces of equipment. 
 

5.1. Preparation of Equipment 
Prepare equipment by referring to “Table ��� /LVW�RI�'HYLFHV�3URYLGHG�E\�&XVWRPHUV��&RQYH\HU�7UDFNLQJ�” 
to construct a conveyer tracking system and “Table ��� /LVW� RI� 'HYLFHV� 3URYLGHG� E\� &XVWRPHUV� �9LVLRQ�
Tracking)” to construct a vision tracking system. 
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5 Connection of Equipment 
 

 

5.1.1. 䠭䠍䠓䠏䠠䠬䠴䠄manual pilser input䠅 unit specification 

$GG� 4���'3;� XQLW� LQWR� 3/&� EDVH� XQLW� 䠄4�Ƒ'%䠅  when the customer use &5���-4�&5���-4� VHULHV��
&5Q4-��� series tracking function. Please refer to  
�4���'&38�4���'&38�XVHU
V�PDQXDO��DERXW�GHWDLOV�RI�WKLV�XQLW��  
 
(1) ([WHUQDO�DQG�QDPH�RI�4���'3;�XQLW 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5�1 Externals of Q173DPX unit 
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5 Connection of Equipment 
 
��� Dip switch 

By setting the dip switch, the condition of the tracking enable signal is decided. 
 

 List 5-1  Item of dip switch 

 
 

 
 

 
 

Preparation of Equipment  5-15  



5 Connection of Equipment 
 

 
��� 6SHFLILFDWLRQ�RI�KDUGZDUH 

 
 
 
 

7.1ms 
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5 Connection of Equipment 
 
 
��� Wiring 

7KH�SLQ�OD\RXW�RI�WKH�4���'3;�38/6(5 connecter viewed from the unit is shown below. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5�2 Pin assignment of the PULSER connector 
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,QWHUIDFH� EHWZHHQ� 38/6(5� FRQQHFWHU� DQG�PDQXDO� SXOVH� JHQHUDWRU� �'LIIHUHQWLDO-RXWSXW� W\SH��� ,QFUHPHQWDO�
synchoronous encoder 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5�3 Wiring connection with rotary encoder 
 
 
$V�DERYH�LPDJH��EHFDXVH�'&�9�YROWDJH�LV�RXWSXW�IURP�4���'3;�XQLW��LW�PDNHV�SRVVLEOH�WR�VXSSO\��9�IURP�
4���'3;�XQLW�WR�URWDr\�HQFRGHU��:KHQ���9�HQFRder type of power supply is used, it makes possible to use 
��9�RXWSXW�IURP�3/&�SRZHU�XQLW� 
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5 Connection of Equipment 
 
 

The interface between tracking enable signal is shown follow. 
This signal is used for input signal when the photoelectronic sensor is used to find workpieces so please 
connect output signal of photoelectronic sensor. 
 

 
 

Figure 5�4 Connected composition of tracking enable signal 
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5.2. Connection of Equipment 
The connection with each equipments is explained as follow. 
 

5.2.1. Connection of Unit 

4���'3;�XQLW�LV�FRQQHFWHG�WR�EDVH�XQLW� 䠄4�Ƒ'%䠅 RU�4�Ƒ%�LQFUHDVH�EDVH�XQLW� 
 

 
 

 
Figure 5�5 Connected composition of units 

 
 

7KH�FRQQHFWLRQ�URERW�V\VWHP�ZLWK�4���'3;�XQLW�LV�VKRZQ�DV�IROORZ� 
 

 List 5-2 Spec list of Q173DPX in robot system 
,WHP 6Sec and 5HPDUN 

(QFRGHU�  ,QFUHPHQWDO�V\QFKURQRXV�HQFRGHU �SFV 
Tracking input points �SRLQWV 

7KUHH�SRLQWV�FDQ�EH�LQSXW�WR���75(1�-��LQ�WKH�SLQ�DVVLJQPHQW�RI�WKH�XQLW��  
When the input of a photoelectric sensor is put, this input is used. 

6ORW�WKDW�FDQ�EH�FRnnected &RQQHFWLRQ�ZLWK�WKH�EDVH�XQLW�  3RVVLEOH�WR�LQVWDOO�,�2�VORW�VLQFH�� 
  䠄,PSRVVLEOH�WR�LQVWDOO�&38�VORW�RU�,�2�VORW���WR��䠅 
&RQQHFWLRQ�ZLWK�DGGLWLRQDO�EDVH�XQLW�3RVVLEOH�WR�LQVWDOO�DOO�VORWV� 

5RERW�&38�XQLW� WKDW�FDQ�EH�
managed 

4���'3;�XQLW   �SFV 

5RERW� &38 encoder that 
can be managed 

0D[��SFV 
,PSRVVLEOH�WR�XVH�WKH�WKLUG�FKannel of WKH�WKLUG�4���'3;�XQLW� 
$QG�LPSRVVLEOH�WR�XVH�WKH�HQFRGHU�FRQQHFWHG�ZLWK�WKH�WKLUG�FKDQQHO�RI�WKH�

unit specified for parameter䛂(1&81,7�䛃. 
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5.2.2. Connection with encoder for conveyer and encoder cable 

(�%�-&:=�;� �PDGH� E\�2PURQ�� LV� XVHG�� DQG� WKH�ZLULQJ for the encoder and the encoder cable for the 
FRQYH\HU� LV� VKRZQ� LQ� �)LJXUH� �-�� WKH� HQFRGHU� IRU� WKH� FRQYH\HU� DQG� WKH� ZLULQJ� GLDJUDP� RI� WKH� HQFRGHU�
cable".  
7KH� HQFRGHU� IRU� WKH� FRQYH\HU� XS� WR� �� SFV� FDQ� EH� FRQQHFWHG� SHU� 4���'3� XQLW� �SF�� 7KH� VLJQDO� FDEHOV�
needed in case of the connection are power supply 䠄䠇䚸䠉䠅 and encoder $�%�= each 䠇䚸䠉��WRWDO���FDEOHV��
3OHDVH�UHIHU�WR�WKH�PDQXDO�RI�WKH�HQFRGHU��SOHDVH�FRQQHFW�VLJQDO�FDEOH�FRUUHFWO\��$OVR�SOHDVH�JURXQG�VKLHOG�
OLQH��6/'�� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5�6 the encoder for the conveyer and the wiring diagram of the encoder cable 
 
䈜Please refer to "Figure ��� 3LQ�DVVLJQPHQW�RI�WKH�38/6(5�FRQQHFWRU" with the piQ�FUDFN�RI�WKH�38/6(5�
connector that arrives at the unit. 
 

Black 
Black/Red stripe 
White 
White/Red stripe 

 
 

$��  6* 
%��     6* 

$��  H36(/� 
%��     �9 

$��  +$�3 
%��     +$�1 

$��  HB1P 
%��     HB1N 
 
 
 

$��  6* 
%��     6* 

$��  +36(/� 
%��     �9 

$��  +$�3 
%��     +$�1 

$��  +%�3 
B11     +%�1 
 
 
 
   $�   75(1�� 
%�      75(1�- 
 
 
 
   $�   75(1�� 
%�      75(1�- 

Pin assignment of the 
 38/6(5�FRQQHFWRU 

%OXH���9㸧 
%URZQ���9㸧 

Black 
Black/Red stripe 
White 
White/Red stripe 

%OXH���9 
%URZQ���9㸧 

Twisted-pair cable 

Twisted-pair cable 
 6/D 

6/' 

External power supply 
 

��9 

�9 

��9 

�9 
Photoelectric 
sensor  
(Example of 3 line type) 
 

䡰䢙䡶䡬䡼䢚 

Ex.)Omuron 
E6B2-CWZ1X 

䡰䢙䡶䡬䡼䢚 

Ex.)Omuron 
E6B2-CWZ1X 

Photoelectric 
sensor  
(Example of 3 line type) 
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The wiring example by the thing is shown below.  
(Please note that the connector shape is different depending on the controller. ) 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5�7 Wiring example (CR75x-Q/ CRnQ-700 series controller) 
 
 
 
 
 
 
 
 
 
 

5-22  Connection of Equipment 



5 Connection of Equipment 
 
 

5.2.3. Connection of Photoelectronic Sensor 

,I� D� SKRWRHOHFWURQLF� VHQVRU� LV� XVHG� IRU� GHWHFWLRQ� RI� ZRUNSLHFHV�� FRQQHFW� WKH� RXWSXW� VLJQDO� RI� WKH�
photoelectronic sensor to a tracking enable signal of WKH�4���'3;�XQLW� 
,Q�WKLV�VHFWLRQ��D�FRQQHFWLRQ�H[DPSOH�ZKHUH�WKH�SKRWRHOHFWURQLF�VHQVRU�VLJQDO�LV�FRQQHFWHG�WR�WKH�WUDFNLQJ�
enable signal is shown in “ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 5�8 Photoelectronic Sensor Arrangement Example 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5�9 Photoelectronic Sensor Connection Example (6th General Input Signal is Used) 

 
 
 
 
 
 

Workpiece 

&RQWUROOHU 

Photoelectric sensor 

,QSXW�FLUFXLW�H[WHUQDO�SRZHU�VXSSO\ 

&RQQHFWV�WR�WKH�WUDFNLQJ�HQDEOH�VLJQDO of the 4���'P; unit. 

 
 
 
 
 
   $�  
75(1�� 
 
%�     
75(1�- 
 
 

4���'3;�38/6(5�FRQQHFWor 

(xternal power supply 
 

Photoelectric 
sensor  
(([DPSOH�RI���OLQH�W\SH) 
 

��9 

�9 

Note) The external power supply and photoelectric sensor must be 
prepared 

    

Connection of Equipment  5-23  
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The tracking enable signal is connected to the robot input signal as follows. 
 
 

 List 5-3 List with signal crack of tracking enable signal (TREN) 

(QFRGHU�SK\VLFV�
number 

&RQQHFWLRQ�FKDQQHO�
&5���-4�&5���-4�VHULHV��

&5Q4-��� series 

5RERW�,QSXW�Vignal number 

1 1st channel of Parameter 
(1&81,7� ��� 

� �nd channel ��� 
� �rd channel ��� 

� 1st channel of Parameter 
(1&81,7� ��� 

� �nd channel ��� 
� �rd channel ��� 

� 1st channel of Parameter 
(1&81,7� ��� 

� �nd  channel ��� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5-24  Connection of Equipment 



6 Parameter Setting 
 
 
6. Parameter Setting 
7KLV�FKDSWHU�H[SODLQV�KRZ�WR�VHW�GHGLFDWHG�LQSXW�RXWSXW�VLJQDOV�WKDW�SOD\�WKH�UROH�RI�LQWHUIDFH�EHWZHHQ�D�URERW�
DQG�DQ�H[WHUQDO�GHYLFH��H�J���D�3URJUDPPDEOH�/RJLF�&RQWUROOHU��DQG�SDUDPHWHUV�UHODWHG�WR�WKH�WUDFNLQJ�IXQFWLRQ� 
Please refer to ³'HWDLOHG�([SODQDWLRQV�RI�)XQFWLRQV�DQG�2SHUDWLRQV´�IRU�KRZ�WR�VHW�WKH�SDUDPHWHUV� 
 

6.1. Dedicated Input/Output Parameters 
“Table 11��� /LVW� RI� 'HGLFDWHG� ,QSXW�2XWSXW� 3DUDPHWHUV” lists the setting items of dedicated inpuW�RXWSXW�
SDUDPHWHUV�XVHG�WR�RSHUDWH�WKH�URERW�YLD�LQVWUXFWLRQV�IURP�DQ�H[WHUQDO�GHYLFH��6HW�WKH�VLJQDO�QXPEHUV�DFFRUGLQJ�
to your system using the setting values in the table as reference. It is not necessary to set these parameters 
if the robot operates by itself, rather than via instructions from an external device. 
 

Table 6�1 List of Dedicated Input/Output Parameters 

,QSXW�QDPH�RXWSXW�QDPH�
(parameter name) ([SODQDWLRQ 

6HWWLQJ 
([DPSOH 

 (*1) 
6WRS�SDXVLQJ 
(STOP) or (STOP2) 

,QSXW��6WRS�D�SURJUDP 
2XWSXW��2XWSXW�SURJUDP�VWDQGE\�VWDWXV 

10000 , 
-1 

6HUYR�2))�VHUYR�21�GLVDEOHG 
(SRVOFF) 

,QSXW��7XUQ�WKH�VHUYR�RII 
2XWSXW��2XWSXW�VHUYR�21�GLVDEOHG�VWDWXV 

10011 , 
 -1 

(UURU�UHVHW�HUURU�RFFXUULQJ 
(ERRRESET) 

,QSXW��&DQFHO�HUURU�status 
2XWSXW��2XWSXW�HUURU�VWDWXV 

10009 , 
 -1 

6WDUW�RSHUDWLQJ 
(START) 

,QSXW��6WDUW�DXWRPDWLF�RSHUDWLRQ 
2XWSXW��2XWSXW�SURJUDP�UXQQLQJ�VWDWXV 

10006 , 
 1 

6HUYR�21�WXUQLQJ�VHUYR�21 
(SRVON) 

,QSXW��7XUQ�WKH�VHUYR�RQ 
2XWSXW��2XWSXW�VHUYR�RQ�VWDWXV 

10010 , 
 0 

2SHUDWLRQ�ULJKW�RSHUDWLRQ�ULJKW�
enabled (IOENA) 

,QSXW��(QDEOH�GLVDEOH�RSHUDWLRQ�ULJKW�RI�H[WHUQDO�VLJQDO�FRQWURO 
2XWSXW��2XWSXW�H[WHUQDO�VLJQDO�FRQWURO�RSHUDWLRQ�HQDEOHG�VWDWXV 

10005 , 
 -1 

3URJUDP�UHVHW�SURJUDP�
selectable 
(SLOTINIT) 

,QSXW��,QLWLDWH�D�SURgram. The program execution returns to the 
first step. 
2XWSXW��2XWSXW�D�VWDWXV�ZKHUH�SURJUDP�1R��FDQ�EH�FKDQJHG 

10008 , 
 -1 

General output signal reset 
(OUTRESET) 

,QSXW��5HVHW�D�JHQHUDO�RXWSXW�VLJQDO 10015 , 
 -1 

User specification area 1 
(USRAREA) 

Output an indication that the robot is in an area specified by a 
user 
6HW�WKH�VWDUW�QXPEHU�DQG�HQG�QXPEHU 

10064, 
10071 

(*1) “-1” in the Setting value column means “not set.” 
 
6.2. Operation Parameters 
“Table 11���/LVW�RI�2SHUation Parameter” lists the setting items of parameters required to operate the robot at 
WKH�RSWLPDO�DFFHOHUDWLRQ�GHFHOHUDWLRQ� 
 

Table 6�2 List of Operation Parameter 
Parameter name ([SODQDWLRQ 5HIHUHQFH�YDOXH 

Optimal 
DFFHOHUDWLRQ� 
deceleration hand 
data 
(HANDDAT1) 

6SHFLI\�KDQG�ZHLJKW�DQG�VR�RQ�WR�PDNH�VHWWLQJV�WKDW�DOORZ�RSWLPDO�
DFFHOHUDWLRQ�GHFHOHUDWLRQ�RSHUDWLRQV. 
)RU�H[DPSOH��LI�WKH�KDQG�ZHLJKV���NJ��FKDQJLQJ�WKH�ZHLJKW�VHWWLQJ�
YDOXH�IURP����NJ�WR���NJ�PDNHV�WKH�URERW�PRYHPHQW�IDVWHU� 
�+DQG�ZHLJKW��NJ���VL]H��PP��;��<��=��JUDYLW\��PP��;��<��=� 

��������������� 
The setting values 
are different for 
each robot model.  
Use these values 
as reference only.  

Optimal 
DFFHOHUDWLRQ� 
deceleration 
workpiece data 
(WRKDAT1) 

6SHFLI\�ZRUNSLHFH�ZHLJKW�DQG�VR�RQ�WR�PDNH�VHWWLQJV�WKDW�DOORZ�
RSWLPXP�DFFHOHUDWLRQ�GHFHOHUDWLRQ�RSHUDWLRQV� 
,I�D�ZRUNSLHFH�LV�JUDEEHG�YLD�WKH�+&ORVH�LQVWUXction, the 
DFFHOHUDWLRQ�GHFHOHUDWLRQ�EHFRPHV�VORZHU��,I�D�ZRUNSLHFH�LV�
UHOHDVHG�YLD�WKH�+2SHQ�LQVWUXFWLRQ��DFFHOHUDWLRQ�GHFHOHUDWLRQ�
becomes faster. 
�:RUNSLHFH�ZHLJKW��NJ���VL]H��PP��;��<��=��JUDYLW\��PP��;��<��=� 

��������������� 
The setting values 
are different for 
each robot model.  
Use these values 
as reference only. 
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6 Parameter Setting 
 
 

6.3. Tracking Parameter Setting 
6SHFLI\�WR�ZKLFK�FKDQQHO�RI�WKH�HQFRGHU�FRQQHFWRU��&1(1&��DQ�HQFRGHU of conveyer is connected. 
³7DEOH��-��7UDFNLQJ�3DUDPHWHU�6HWWLQJ´�OLVWV�WKH�SDUDPHWHUV�WR�be set. Other parameters are shown in “Table 
��-1 List of Tracking Parameters”, make settings as required. 
 

6.3.1. Robot Parameter Setting 

$IWHU� WKH� LQVWDOODWLRQ� RI�4���'3;�PRGXOH� DQG� FRQQHFWLRQ�ZLWK� WKH� HQFRGHU� DUH� FRPSOHWH�� XVH� WKH� IROORZLQJ�
steps to establish URERW�&38�SDUDPHWHUV� 
����8VLQJ�SDUDPHWHU�(1&817
��
 �a����GHVLJQDWH�WKH�VORW�LQ�ZKLFK�4���'3;�PRGXOH�XQGHU�WKH�FRQWURO�RI�URERW�
&38�LV�LQVWDOOHG� 
����&KDQJH�WKH�QXPEHU�RI�WKH�LQFUHPHQWDO�V\QFKURQL]DWLRQ�HQFRGHU�EHLQJ�SK\VLFDOO\�ZLUHG�LQWR�D�ORJLF�QXPEHU��
XVLQJ�SDUDPHWHU�(;7(1&� 

Table 6-3 Tracking Parameter Setting 

Parameter Parameter 
name 

Number of 
elements ([SODQDWLRQ 

Value set 
at factory 
shipping 

Tracking mode 7502'( 1 integer (QDEOH�WKH�WUDFNLQJ�IXQFWLRQ 
Please set it to “1" when you use the tracking 
function. 
���'LVDEOH����(QDEOH 

� 

first 4���'3;�  (1&81,7�  The base unit-QXPEHU�RI�WKH�ILUVW�4���'3;�XQLW�
�HOHPHQW����WKDW�URERW�&38�PDQDJHV�DQG�VORW�
QXPEHU��HOHPHQW����DUH�VHW� 
䛆(OHPHQW� 䠍䛇 

 䠉䠍 䠖No connection 
 䠌 䠖Basic base unit 
 䠍䡚䠓 䠖,QFUHDVH�EDVH�XQLW 
䛆(OHPHQW� 䠎䛇 
   䠌䡚䠍䠍 䠖 ,�2�6ORW�QXPEHU    
* This parameter is valid in the following 

software versions. 
䞉CRnQ-700 series: Ver. R1 or later 

-��� 

6HFRQG�  
4���'3;�  

(1&81,7�  The base unit-QXPEHU�RI�WKH�VHFRQG�4���'3;�
unLW��HOHPHQW����WKDW�URERW�&38�PDQDJHV�DQG�VORW�
QXPEHU��HOHPHQW����DUH�VHW� 
䛆(OHPHQW� 䠍䛇 
䠉䠍 䠖No connection 
䠌 䠖Basic base unit 

   䡚䠓 䠖,QFUHDVH�EDVH�XQLW 
䛆(OHPHQW� 䠎䛇 
䠌䡚䠍䠍 䠖 ,�2�VORW�QXPEHU 

* This parameter is valid in the following 
software versions. 
䞉CRnQ-700 series: Ver. R1 or later 

-��� 

third 4���'3; (1&81,7�  The base unit-QXPEHU�RI�WKH�WKLUG�4���'3;�XQLW�
�HOHPHQW����WKDW�URERW�&38�PDQDJHV�DQG�VORW�
QXPEHU��HOHPHQW����DUH�VHW� 
䛆(OHPHQW� 䠍䛇 
䠉䠍 䠖No connection 
䠌 䠖Basic base unit 

   䡚䠓 䠖,QFUHDVH�EDVH�XQLW 
䛆(OHPHnt 䠎䛇 
䠌䡚䠍䠍 䠖 ,�2�VORW�QXPEHU 

* This parameter is valid in the following 
software versions. 
䞉CRnQ-700 series: Ver. R1 or later 

-��� 

6-26  Tracking Parameter Setting 



6 Parameter Setting 

 

 

 

Parameter 
Parameter 

name 

Number 

of 

element 

([SODQDWLRQ 

Value set 

at factory 

shipping 

(QFRGHU�
number 

allocation 

(;7(1& � 

integers 

6HW�FRQQHFWLRQ�GHVWLQDWLRQV�RQ�WKH�FRQQHFWRU�IRU�
HQFRGHU�QXPEHUV���WR��� 
Parameter elements correspond to encoder number 

���HQFRGHU�QXPEHU���«�HQFRGHU�QXPEHU���IURP�WKH�
left. 

6HWWLQJ�YDOXH�LV�LXSXW�HQFRGHU�SK\VLFV�QXPEHU�IURP�
below list. 

,Q�FDVH�Rf &5���-'�&5���-'�DQG�&5Q'-����
series��&+��DQG�&+��RI�VORW���WR�� are reservation. 

$W�SUHVHQW��LW�FDQQRW�EH�XVHG� 
䛆,Q�FDVH�RI�&5���-4�&5���-4��&5Q4-��� series䛇 

(QFRGHU�
physics 

number 

&RQQHFWLRQ�FKDQQHO 
�&5���-4�&5���-4��
&5Q4-��� series) 

1 
1

st
 channel of Parameter 

(1&81,7� 

� �nd
 channel 

� �rd
 channel 

� 
1

st
 channel of Parameter 

(1&81,7� 

� �nd
 channel 

� �rd
 channel 

� 
1

st
 channel of Parameter 

(1&81,7� 

� �nd
  channel 

,W�LV�FRQYHQLHQW�WR�FKHFN�WKH�VWDWXV�YDULDEOH�
³0B(QF´�ZKHQ�GHWHUPLQLQJ�WKH�VHWWLQJ�YDOXH�RI�WKH�
³(;7(1&´�SDUDPHWHU� 
Please refer to "������ /LVW�RI�5RERW�6WDWXV�
Variables” for the explanation of state variable 

³0B(QF�� 
3OHDVH�UHIHU�WR�³'HWDLOHG�([SODQDWLRQV�RI�)XQFWLRQV�
and Operations” for how to check the status 

variable. 

�������� 
������� 

 

Tracking 

Workpiece 

judgement 

distance 

75&:'67 1 

integer 

Distance to judge that the same workpiece is being 

tracked (mm) 

The sensor reacts many times when the workpiece 

with the ruggedness passes the sensor. Then, the 

robot controller judged that one workpiece is two or 

more pieces. 

The sensor between values [mm] set to this 

parameter does not react after turning on the 

sensor. 

To set the measure of workpieces flow is 

recommended. 

���� 
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6 Parameter Setting 
 
 

6.3.2. Sequencer CPU Parameter Setting 

 
,W�LV�QHFHVVDU\�WR�VHW�PXOWL�&38�UHODWHG�SDUDPHWHUV�IRU�ERWK�WKH�VHTXHQFHU�&38�DQG�URERW�&38�,Q�RUGHU�WR�XVH�
the sequencer link function. 
 
      D��0XOWLSOe &38�VHWWLQJ���6HW�WKH�QXPEHU�RI�&38�XQLWV� 
      E��,�2�DVVLJQPHQW���6HOHFW�,�O XQLWV�DQG�RU�,QWHOligent units. 
      F��&RQWURO�3/&�VHWWLQJ���6HW�WKH�&38�8nit numbers which control the 4���'3;�XQLW� 
 

The setting procedure of the parameter is as below. 
7KH�IROORZLQJ�H[SODQDWLRQ�DVVXPHV�WKH�FDVH�WKDW�DWWDFKHG�4���'3;�XQLW�WR�WKH�ILIWK�VORW�RI�EDVHERard. 
 

 
 

(1) ([HFXWH�WKH�*;�:RUNV��DQG�VHOHFW�WKH�SURMHFW�ILOH� 
��� Double-FOLFN�WKH�³3/&�3DUDPHWHU´��WKHQ�WKH�³4�3DUDPHWHU�6HWWLQJ´�LV�GLVSOD\G� 
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����'RXEOH-FOLFN�WKH�³0XOWLSOH�&38�6HWWLQJ´ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6HW�WKH�QXPEHU�RI�&38�DQG�WKis system area size (K Points) 

 
    ����'RXEOH-click the “,�2�DVVLJQPHQW” 

 
:KHQ�4���'3;�XQLW�LV�DWWDFKHG�WR�ILIWK�VORW��FKDQJH�WKH�W\SH�RI�VORW���WR�WKH�³,QWHOligent”. 
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    ����&OLFN�WKH�³'HWDLOHG�6HWWLQJ´�EXWWRQ� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
%HFDXVH�WKH�URERW�&38�PDQDJHV�WKH�4���'3;�XQLW��FKDQJH�WKH�&RQWURO�3/&�RI�VORW���WR�WKH�  
³3/&�1R��´��5RERW�&38�� 
 

 
�� &OLFN�WKH�³(1'´�EXWWRQ� 

7KH�3DUDPHWHUV�DUH�PHPRUL]HG�LQWR�WKH�VHTXHQFHU�&38� 
 

 
 
The following work is confirming the operation of the robot by the 
sample program.  
Please confirm "[Part 4] Tracking Control". 
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7 System Configuration 
 
 
[Part 3] System Configuration and Setting (CR750-D/CR751-D series, 

CRnD-700 series) 
 
7. System Configuration 

7.1. Components 

7.1.1. Robot controller enclosure products 

The product structure of the tracking functional relation enclosed by the robot controller is shown in the 
Table ��1.  

Table 7�1 List of Configuration in the tracking functional-related product 
Product name 0RGHO�QDPH 5HPDUN 

Tracking Function  
,16758&7,21�0$18$/ 

BFP-$���� This manual is included in instruction-manual 
&'-520�DWWDFKHG�WR�WKH�SURGXFW. 

6DPSOH�SURJUDP � Please refer to "�� 6DPSOH�5RERW�3URJUDPV" for 
the sample robot program. 

 

7.1.2. Devices Provided by Customers 

When configuring the system, the customers must have certain other devices in addition to this product. The 
table below shows the minimum list of required devices. Note that different devices are required depending 
on whether conveyer tracking or vision tracking is used. Please refer to “Table ��� List of Devices Provided 
E\� &XVWRPHUV� �&RQYH\HU� 7UDFNLQJ�” and “Table ��� /LVW� RI� 'HYLFHV� 3URYLGHG� E\� &XVWRPHrs (Vision 
Tracking)” for further details. 

Table 7�2 List of Devices Provided by Customers (Conveyer Tracking) 
Name of devices to be 
provided by customers 0RGHO 4XDQWLW\ 5HPDUN 

Robot part 
Teaching pendant 5��7%�5��7% 

 or  
5��7%�5��7% 1 

 

Hand �  
Hand sensor 

� 

(1) 

Used to confirm that workpieces are gripped 
correctly. Provide as necessary. 

6ROHQRLG�YDOYH�VHW 6HH�WKH�5HPDUN�
column 

Different models are used depending on the robot 
XVHG��&KHFN�WKH�URERW�YHUVLRQ�DQG�SURYLGH�DV�
necessary. 

Hand input cable 

$LU�KDQG�LQWHUIDFH �$-5=����RU�
�$-5=��� 

�&5Q4-����&5Q'-����VHULHV�FRQWUROOHU� 
Provide as necessary. 

&DOLEUDWLRQ�MLJ 

� 

This is a jig with a sharp tip that is attached to the 
mechanical interface of the robot arm and used for 
FDOLEUDWLRQ�WDVNV��,W�LV�UHFRPPHQGHG�WR�XVH�WKH�MLJ�Lf 
high precision is required.  

Conveyer part 
&RQYH\HU 
(with encoder) 

� 

1 

(QFRGHU� 
   Line driver output 
>&RQILUPHG�RSHUDWLRQ�SURGXFW@ 
2PURQ�HQFRGHU��(�%�-&:=�;-�����RU�-����� 

(QFRGHU�FDEOH��7ZLVWHG-pair cable with the shield. 
�&5Q'-����VHULHV�FRQWUROOHU� 
5HFRPPHQGHG�FRQQHFWRU�IRU�HQFRGHU�LQSXW�
WHUPLQDO� 
�����-����P( SOXJ�PDGH�E\��0 
�����-��)�-��� VKHOO�PDGH�E\��0 

�9�SRZHU�VXSSO\ � ���9'&��r����  ��)RU�WKH�HQFRGHU 
Photoelectronic sensor � Used to synchronize tracking 
��9�SRZHU�VXSSO\ � ����9'&��r���� ��)RU�WKH�3KRWRHOHFWURQLF�VHQVRU 
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Name of devices to be 
provided by customers 0RGHO 4XDQWLW\ 5HPDUN 

(QFRGHU�GLVWULEXWLRQ�XQLW 

�)-<=��� (1) 

7KH�(QFRGHU�GLVWULEXWLRQ�XQLt is required when two 
or more robot controllers are connected to the one 
encoder. Provide this unit as necessary.  
,I�WKH�(QFRGHU�GLVWULEXWLRQ�XQLW�is uVHG��D��9�SRZHU�
source for the encoder is not necessary. 
5HIHU�WR�WKH�(QFRGHU�'LVWULEXWLRQ�8QLW�0DQXDO�
(BFP-$������IRU�GHWDLOV� 

Personal computer part  
Personal computer � 

1 

3OHDVH�UHIHU�WR�WKH�LQVWUXFWLRQ�PDQXDO�RI�57�
7RRO%R[��IRU�WKH�GHWDLOV�RI�WKH�SHUsonal computer 
specifications.  

57�7RRO%R[� 
(Personal computer 
support software) 

�'-��&-:,1( 
�'-��&-:,1( 

 
 

Table 7�3 List of Devices Provided by Customers (Vision Tracking) 
Name of devices to be 
provided by customers 0RGHO 4XDQtity 5HPDUN 

Robot part 
Teaching pendant 5��7%�5��7% 

 or  
5��7%�5��7% 1 

 

Hand �  
Hand sensor 

� 

(1) 

Used to confirm that workpieces are gripped 
correctly. Provide as necessary. 

6ROHQRLG�YDOYH�VHW 6HH�WKH�5HPDUN�
column 

Different models are used depending on the robot 
XVHG�� &KHFN� WKH� URERW� YHUVLRQ� DQG� SURYLGH� DV�
necessary. 

Hand input cable 

$LU�KDQG�LQWHUIDFH �$-5=����RU�
�$-5=��� 

�&5Q4-����&5Q'-����VHULHV�FRQWUROOHU� 
Provide as necessary. 

&DOLEUDWLRQ�MLJ 

� 

This is a jig with a sharp tip that is attached to the 
mechanical interface of the robot arm and used for 
FDOLEUDWLRQ�WDVNV��,W�LV�UHFRPPHQGHG�WR�XVH�WKH�MLJ�LI�
high precision is required.  

Conveyer part 
&RQYH\HU 
(with encoder) 

� 

1 

(QFRGHU� 
  Line driver output 
>&RQILUPHG�RSHUDWLRQ�SURGXFW@ 
OmrRQ�HQFRGHU��(�%�-&:=�;-�����RU�-����� 

(QFRGHU�FDEOH��Twisted-pair cable with the shield. 
�&5Q'-����VHULHV�FRQWUROOHU� 
5HFRPPHQGHG�FRQQHFWRU�IRU�HQFRGHU�LQSXW�
WHUPLQDO� 
�����-����P( SOXJ�PDGH�E\��0 
�����-��)�-��� VKHOO�PDGH�E\��0 

�9�SRZHU�VXSSO\ � ���9'&�(r����  ��)RU�WKH�HQFRGHU 
Photoelectronic sensor � Used to synchronize tracking 
��9�SRZHU�VXSSO\ 

� ����9'&��r���� ��  
For the Photoelectronic sensor and Vision sensor 

(QFRGHU�GLVWULEXWLRQ�XQLW 

�)-<=��� (1) 

7KH�(QFRGHU�GLVWULEXWLRQ�XQLt is required when two 
or more robot controllers are connected to the one 
encoder. Provide this unit as necessary.  
,I�WKH�(QFRGHU�GLVWULEXWLRQ�XQLW�is XVHG��D��9�SRZHU�
source for the encoder is not necessary. 
5HIHU�WR�WKH�(QFRGHU�'LVWULEXWLRQ�8QLW�0DQXDO�
(BFP-$������IRU�Getails. 
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Name of devices to be 
provided by customers 0RGHO 4XDQtity 5HPDUN 

Vision sensor part 
Basic network vision 
sensor set 

�'-�&*�[[[[-PK
G 

1 

6HH�WKH�LQVWUXFWLRQ�PDQXDO�RI�WKH�QHWZRUN�YLVLRQ�
sensor for details 

,Q-6LJKW������VHULHV 
,Q-6LJKW�0LFUR�VHULHV 
,Q-6LJKW�(=�VHULHV 

� 
&2*1(;�9LVLRQ�VHQVRU 
 

Lens � &-mount lens 
Lighting installation � (1) Provide as necessary. 

Connection part 
Hub � 1  
(WKHUQHW�FDEOH��VWUDLJKW� 

� � %HWZHHQ�5RERW�FRQWUROOHU�DQG�+XE 
Between Personal computer and Hub 

Personal computer part 
Personal computer 

� 

1 

Please refer to the instruction PDQXDO�RI�57�
7RRO%R[��RU�WKH�LQVWUXFWLRQ�RI�WKH�QHWZRUN�YLVLRQ�
sensor for details of the personal computer 
specifications.  

57�7RRO%R[� 
(Personal computer 
support software) 

�'-��&-:,1( 
�'-��&-:,1( 

3OHDVH�UHIHU�WR�WKH�LQVWUXFWLRQ�PDQXDO�RI�57�
7RRO%R[��IRU the details of the personal computer 
specifications.  
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7.2. Example of System Configuration 
The following figure shows examples of conveyer tracking systems and vision tracking systems. 

7.2.1. Configuration Example of Conveyer Tracking Systems 

The following figure shows a configuration example of a system that recognizes lined-up workpieces on a 
conveyer passing a photoelectronic sensor and follows the workpieces. 

 
Figure 7-1 Configuration Example of Conveyer Tracking (Top View) 

 

 
Figure 7-2 Configuration Example of Conveyer Tracking 

 

5RERW�PRYHPHQW�UDQJH Workpieces 

&RQWUROOHU 

䠮 
(QFRGHU 
䠄Detected the speed 
  of the conveyor.䠅 

䠄Detected the inflow  
  of the work.䠅 

Photoelectric sensor 

5RERW 

([DPSOH�RI�&5�'�FRQWUROOHU 

,W�LV�WKH�VDPH�E\�RWKHU�FRQWUROOHU 

ParDOOHU�,�2�
cable 

5RERW�DUP 

(QFRGHU 
(QFRGHU�FDEOH 

Vacuum hand 

&RQYH\RU 

Photoelectric sensor 

��9�SRZHU�
supply 

&RQWUROOHU 

�9�SRZHU�
supply 

Flow direction 

Workpieces 
flow direction 
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7.2.2. Configuration Example of Vision Tracking Systems 

The following figure shows a configuration example of a system that recognizes positions of workpieces that 
are not lined up on a conveyer with a vision sensor and follows the workpieces. 

 
Figure 7�3 Configuration Example of Vision Tracking (Top View) 

 

 
Figure 7�4 Configuration Example of Vision Tracking 

䠄Recognized the work of the position and inclination䠅 
&DPHUD�IRU�YLVion sensors 

5RERW�PRYHPHQW�UDQJH 

䠮 

&RQWUROOHU 

Workpieces 

(QFRGHU 
䠄Detected the speed  
  of the conveyor.䠅 

5RERW 

&RQWUROOHU 

(WKHUQHW�FDEOH Hub 

(WKHUQHW�FDEOH 

Personal 
computer 

��9�SRZHU�
supply 

�9�SRZHU�
supply 

&DEOH�IRU�WKH�YLVLRQV 

Vision sensor 

Lighting 

([DPSOH�RI�&5�'�FRQWUROOHU 

,W�LV�WKH�VDPH�E\�RWKHU�FRQWUROOHU� 

5RERW�DUP 

(QFRGHU 

(QFRGHU�FDEOH 

Vacuum hand 

Flow direction 

Workpieces 
flow direction 
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8. Specification 

8.1. Tracking Specifications and Restriction matter 
”Table ��1 &5���-4�&5���-4� 6HULHV�� &5Q4-���� 6HULHV� &RQWUROOHU� 7UDFNLQJ� )XQFWLRQ� 6SHFLILFDWLRQV” 
shows the tracking specifications. 
3OHDVH�UHIHU�WR�³6WDQGDUG�6SHFLILFDWLRQV�0DQXDO´�IRU�WKH�VSHFLILFDWLRQV�RI�WKH�URERW�DUP�DQG�FRQWUROOHU�WR�EH�
used. 

Table 8�1 CR750-D/CR751-D Series, CRnD-700 Series Tracking Function Specifications 
,WHP 6SHFLILFDWLRQ�DQG�5HVWULFWLRQ�PDWWHU 

6XSSRUWHG�URERWV �
�� 5+-6'+�VHULHV���59-6'�VHULHV 
5+-FH-D series ��59-F-D series 

$SSOLFDEOH�URERW�FRQWUROOHU�  &5�'��&5�'�&5�'�FRQWROOHU 
&5���-'�&5���-D series controller 

5RERW�Srogram language  Load commands dedicated for the tracking function 
&RQYH\HU Number of  

conveyer  
0D[��pcs 䠄in case 1pcs encoder connect to 1pcs conveyer䠅 
(QFRGHU��pcs ��5RERW�FRQWUROOHU��pcs 
The robot controller can correspond to two conveyers by the standard 
specification. 

0RYHPHQW�
speed (*1) 

3RVVLEOH�WR�VXSSRUW�XS�WR�����PP�V��:KHQ�the robot always transport the 
workpieces) 
3RVVLEOH�WR�VXSSRUW�XS�WR�����PP�V�ZKHQ�WKH�LQWHUYDO�RI�ZRUNSLHFH�LV�ZLGH� 
3RVVLEOH�WR�VXSSRUW�WZR�FRQYH\HUV�E\�RQH�5RERW�FRQWUROOHU��  

(QFRGHU Output aspect  � ==�,BB,,$$�  
Output form   � line driver output �
�� 
Highest response frequency � ����N+] 
5HVROXWLRQ�SXOVH�URWDWLRQ� � 8S�WR����� ������DQG������XQFRUUHVSRQG� 
&RQILUPHG�RSHUDWLRQ�SURGXFW � Omron (�%�-&:=�;-���� 
                      (�%�-&:=�;-���� 

(QFRGHU�FDEOH 6KLHOGHG�WZLVWHG-pair cable 
OutVLGH�GLPHQVLRQ���0D[LPXP�SKL�PP 
&RQGXFWRU�VL]H����$:*������PP��� � � &DEOH�OHQJWK��8S�WR����P 

3KRWRHOHFWURQLF�VHQVRU��
�� Used to detect workpieces positions in conveyer tracking. 
9LVLRQ�VHQVRU��
�� 0LWVXELVKL¶V�QHWZRUN�YLVLRQ�VHQVRU 
Precision at handling 
SRVLWLRQ��
�� 

$SSUR[LPDWHO\�r��PP��ZKHQ�WKH�FRQYH\HU�VSHHG�LV�DSSUR[LPDWHO\�����PP�V� 
(Photoelectronic sensor recognition accuracy, vision sensor recognition 
accuracy, robot repeatability accuracy and so on) 

䠄*1䠅 The specification values in the table should only be considered guidelines. The actual values 
depend on the specific operation environment, robot model, hand and other factors. 

䠄
�䠅 The line driver output is a data transmission circuit in accordance wLWK� 56-���$�� ,W� HQDEOHV� WKH�
long-distance transmission. 

䠄
�䠅 The output signal of a photoelectronic sensor must be connected to a general input signal (arbitrary) 
of the robot controller. 

䠄
�䠅 ,Q�WKH�FDVH�RI�YLVLRQ�WUDFNLQJ��SOHDVH�UHIHU�WR�WKH�LQVWUXFWLRQ manual of network vision sensor. 
䠄
�䠅 The precision with which workpieces can be grabbed is different from the repeatability at normal 

transportation due to the conveyer speed, sensor sensitivity, vision sensor recognition accuracy and 
other factors. The value above should only be used as a guideline. 

䠄
�䠅 7KH�VDPSOH�SURJUDP�GRHVQ
W�FRUUHVSRQG�WR�WKH�59-��D[LV�URERW� 
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9. Operation Procedure 

This chapter explains the operation procedure for constructing a conveyer tracking system and a vision 
tracking systHP�XVLQJ�0LWVXELVKL�(OHFWULF�LQGXVWULDO�URERWV�&5���-'�&5���-'�VHULHV��&5Q'-��� series. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

�� 6DPSOH�5RERW�3URJUDPV ····································································· 5HIHU�WR�³&KDSWHU���.” 
&KDSWHU��� explains functions related to supplemental sample programs. 

�� &DOLEUDWLRQ�RI�&RQYH\HU�DQG�5RERW�&RRUGLQDWH�6\VWHPV��³$�´�SURJUDP� ········ 5HIHU�WR�³&KDSWHU���.” 
&KDSWHU��� explains how to calculate the amount of robot movement per encoder pulse. 

�� :RUNSLHFH�5HFRJQLWLRQ�DQG�7HDFKLQJ��³&�´�SURJUDP� ································ 5HIHU�WR�³&KDSWHU���.” 
&KDSWHU� �� explains how to calculate the relationship between the position of a workpiece 
recognized by the vision sensor and the position at which the robot grabs the workpiece. 

�� $XWRPDWLF�2SHUDWLRQ ··········································································· 5HIHU�WR�³&KDSWHU���.” 
,Q�DXWRPDWLF�RSHUDWLRQ��WKH�URERW�RSHUDWHV�YLD�FRPPDQGV�IURP�WKH�FRQYH\HU�FRQWURO� 

��� 0DLQWHQDQFH ····················································································· 5HIHU�WR�³&KDSWHU���.” 

11. Troubleshooting  ··············································································· 5HIHU�WR�³&KDSWHU���.” 

�� 3DUDPHWHU�6HWWLQJ ·············································································· 5HIHU�WR�³&KDSWHU�11.” 
&KDSWHU�11 explains assignment of signals and setting of parameters related to tracking to allow an 
external device to control a robot. 

1. 6WDUW�RI�RSHUDWLRQ 

(QG�RI�RSHUDWLRQ 

�� &RQQHFWLRQ�RI�(TXLSPHQW····································································· 5HIHU�WR�³&KDSWHU���.” 
&KDSWHU��� explains installation of option cards and connection of an encoder. 

�� 7HDFKLQJ�DQG�6HWWLQJ�RI�$GMXVWPHnt Variables (“1” Program) ······················· 5HIHU�WR�³&KDSWHU���.” 
&KDSWHU��� explains how to make settings such that the robot can follow workpieces moving by on a 
conveyer and how to teach the robot origin and transportation destination at system start-up. 

�� &DOLEUDWLRQ�RI�9LVLRQ�&RRUGLQDWH�DQG�5RERW�&RRUGLQDWH�6\VWHPV��³%�´�SURJUDP� ··· 5HIHU�WR�³&KDSWHU���.” 
&KDSWHU��� explains how to display the position of a workpiece recognized by the vision sensor in 
the robot coordinate system. 
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10. Connection of Equipment 

This section explains how to connect each of the prepared pieces of equipment. 
 

10.1. Preparation of Equipment 
Prepare equipment by referring to “Table ��� /LVW�RI�'HYLFHV�3URYLGHG�E\�&XVWRPHUV��&RQYH\HU�7UDFNLQJ�” 
to construct a conveyer tracking system and “Table ��� /LVW� RI� 'HYLFHV� 3URYLGHG� E\� &XVWRPHUV� �9LVLRQ�
Tracking)” to construct a vision tracking system. 

 

10.2. Connection of Equipment 
This section explains how to connect each of the prepared pieces of equipment. 

 

10.2.1. Connection of Conveyer Encoder 

 
Wiring of the encoder for the conveyors and the encoder cable is shown in the ")LJXUH����1” �&5Q'-����
series) or “)LJXUH� ����´� �&5���-'�&5���-D series). Those shows the connection betweeQ� D�([SDQVLRQ�
VHULDO�LQWHUIDFH�FDUG�FRQQHFWRU�DQG�DQ�HQFRGHU��7KH�FDEOH�XVHV�(�%-�-&:=�;��E\�20521��� 
The a maximum of two encoders for the conveyors are connectable as standard specification.  $�WRWDO�RI���
signal wires are required for the connection for the power supply (+ and - terminals) and the + and - 
WHUPLQDOV�RI�WKH�GLIIHUHQWLDO�HQFRGHUV
�$��%�DQG�=�SKDVHV��5HIHU�WR�WKH�LQVWUXFWLRQ�PDQXDO�RI�WKH�HQFRGHUV�WR�
EH�XVHG�DQG�FRQQHFW�WKH�VLJQDO�ZLUHV�FRUUHFWO\��1RWH�WKDW�VKLHOGHG�ZLUHV��6/'��VKRXOG�EH�FRQQected to the 
ground of the controller and system. 
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Figure 10�1 Wiring of the encoder for conveyors and encoder cable (CRnD-700 series controller) 
 
5HIHU� WR� �7DEOH� ����� &RQQHFWRUV�� &1(1&�&1865� 3LQ� $VVLJQPHQW" with pin assignment of connector 
&1(1&� 
 
 
The wiring example by the thing is shown below.  
(Please note that the connector shape is different depending on the controller. ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10�2 Wiring example (CRnD-700 series controller) 
 
 
 

&1(1&�FRQQHFWRU Terminal 

�9㟁※ 
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CH1
 CNUSR11  6
CNUSR12  6
CNUSR13  3
CNUSR13  4
CNUSR13  5
CNUSR13  6
CNUSR13  8
CNUSR13 10

Blue(+0V)

Black

Black/Red stripe

White

White/Red stripe

Orange

Orange/Red stripe

SLD

+5V power
supply unit

Brown(+5V)

Ferrite core

Encorder

Blue(+0V)

Black

Black/Red stripe

White

White/Red stripe

Orange

Orange/Red stripe

SLD

+5V power
supply unit

Brown(+5V)

Ferrite core

Encorder

<CR751-D
 connector>

<CR750-D
 connector>

CH2
 CNUSR2  15
CNUSR2  40
CNUSR2  21
CNUSR2  46
CNUSR2  22
CNUSR2  47
CNUSR2  23
CNUSR2  48

CH1   SG
         SG
         LAH1
         LAL1
         LBH1
         LBL1
         LZH1
         LZL1

CH2   SG
         SG
         LAH2
         LAL2
         LBH2
         LBL2
         LZH2
         LZL2

CH1
 CNUSR1  28
CNUSR1  33
CNUSR1  21
CNUSR1  46
CNUSR1  22
CNUSR1  47
CNUSR1  23
CNUSR1  48

CH2
 CNUSR2  15
CNUSR2  40
CNUSR2  21
CNUSR2  46
CNUSR2  22
CNUSR2  47
CNUSR2  23
CNUSR2  48

Terminal

 
Figure 10�3 Wiring of the encoder for conveyors and encoder cable (CR750-D/CR751-D series controller) 

 
5HIHU� WR� �7DEOH� ����� &RQQHFWRUV�� &1(1&�&1865� 3LQ� $VVLJQPHQW" with pin assignment of connector 
&1865. 
 
The wiring example by the thing is shown below.  
(Please note that the connector shape is different depending on the controller. ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10�4 Wiring example (CR751-D series controller) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10�5 Wiring example (CR750-D series controller) 
 

�9㟁※ 

�9㟁※ 
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10.2.2. Installation of encoder cable 

The installation method of the encoder cable is shown by controller to be used. 
*&5���-D VHULHV���)LJXUH���-� ,QVWDOODWLRQ�RI�HQFRGHU�FDEOH��&5���-D series) " 
*&5���-D VHULHV���)LJXUH���-� ,QVWDOODWLRQ�RI�HQFRGHU�FDEOH��&5���-D series)" 
*&5�D-����VHULHV���)LJXUH���-� ,QVWDOODWLRQ�RI�HQFRGHU�FDEOH��&5�'-����VHULHV� " 
*&5�D-����VHULHV���)LJXUH���-� ,QVWDOODWLRQ�RI�HQFRGHU�FDEOH��&5�'-����VHULHV� " 
*&5�D-����VHULHV���)LJXUH���-�� ,QVWDOODWLRQ�RI�HQFRGHU�FDEOH��&5�'-����VHULHV� " 
 
$QG��WKH�GHVFULSWLRQ�DERXW�WKH�PHDVXUHV�DJDLQVW�WKH�QRLVH�LV�VKRZQ�LQ�WKH�ILJXUH��)LJXUH���-11 ([DPSOH�RI�
noise measures of tracking system". 
 

(1)CR750-D series 

 
Figure 10-6 Installation of encoder cable (CR750-D series) 

 

300mm௨ෆ

㸦௜ᒓရ㸧࢔ࢥࢺ࢖࢙ࣛࣇ
2ᅇ㏻ࡋ

ࣝࣈ࣮ࢣࢲ࣮ࢥ࢚ࣥ

125

2650

<CR750-D࣮ࣛࣟࢺࣥࢥࢬ࣮ࣜࢩ(⫼㠃)>

300mm௨ෆ

CNUSR13ࢱࢡࢿࢥ

CNUSR2ࢱࢡࢿࢥ

�&5���-D series controller (rear)> 

&1865���FRQQHFWRU 
&1865���FRQQHFWRU 
&1865���FRQQHFWRU 

:LWKLQ����PP 
:LWKLQ����PP 

&1865��FRQQHFWRU 

Ferrite core (attachment) 
Pass twice 

(ncoder cable 
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(2)CR751-D series 

 
Figure 10-7 Installation of encoder cable (CR751-D series) 

 
 

(3)CR1D-700 series 
&RQQHFW�WKH�HQFRGHU�FDEOH�WR�WKH�FRQQHFWRU�RI�WKH�>&1(1&@�GLVSOD\��$QG��WKH�JURXQG�RI�WKH�FDEOH�XVHV�WKH�
rear cover. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Figure 10-8 Installation of encoder cable (CR1D-700 series) 

 
 
 

300mm௨ෆ

㸦௜ᒓရ㸧࢔ࢥࢺ࢖࢙ࣛࣇ
2ᅇ㏻ࡋ

ࣝࣈ࣮ࢣࢲ࣮ࢥ࢚ࣥ

125

2650

<CR751-D࣮ࣛࣟࢺࣥࢥࢬ࣮ࣜࢩ(๓㠃)>

CNUSR2ࢱࢡࢿࢥ

�&5���-D series controller (front)> 

&1865��FRQQHFWRU 

:LWKLQ����PP 

Ferrite core (attachment) 
Pass twice 

(QFRGHU�FDEOH 

(QFRGHU�FDEOH 

Ferrite core 
(attachments) 

/HVV�WKDQ����Pm 

 1�$ 

1$ 

&RQQHFWRU�&1(1& 

1�B 

1B 

5HDU�FRver 
&DEOH�JURXQG�FODPS�SRVLWLRQ�
��
(ground clamp attachments) 
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*1)
䜿䞊䝤䝹䜰䞊䝇䜽䝷䞁䝥఩⨨ 
䜶䞁䝁䞊䝎䜿䞊䝤䝹䛿䝅䞊䝇䜢๤䛔䛶㔠ᒓ〇䝤䝺䞊䝗㒊䜢⟂య䛻᥋ᆅ䛧䜎䛩䚹

20䡚30mm
㔠ᒓ〇䝤䝺䞊䝗㒊

䝅䞊䝇 䝅䞊䝇

 
(4)CR2D-700 series 

 &RQQHFW�WKH�HQFRGHU�FDEOH�WR�WKH�FRQQHFWRU�RI�WKH�>&1(1&@�GLVSOD\��$QG��WKH�JURXQG�RI�WKH�FDEOH�XVHV�WKH�
rear cover. 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Figure 10-9 Installation of encoder cable (CR2D-700 series) 

 
(5)CR3D-700 series 
&RQQHFW�WKH�HQFRGHU�FDEOH�WR�WKH�FRQQHFWRU�RI�WKH�>&1(1&@�GLVSOD\��$QG��WKH�JURXQG�RI�WKH�FDEOH�XVHV�WKH�
rear cover. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10-10 Installation of encoder cable (CR3D-700 series) 
 
 
 

 

(QFRGHU�
cable 

1�$ 

1$ 

&RQQHFWRU�&1(1& 
 

1�B 

1B 

Ferrite core 
(attachments) 

/HVV�WKDQ����Pm 

&DEOH�JURXQG�FODPS�SRVLWLRQ�
��
(ground clamp attachments) 

5HDU�FRYHU 

5���&38 
unit 

1�$ 

1$ 

&RQQHFWRU�&1(1& 
 

1�B 

1B 

Less than 
���Pm 

Ferrite core 
(attachments) 

&DEOH�JURXQG�FODPS�SRVLWLRQ�
��
(ground clamp attachments) 

*1) &DEOH�JURXQG�FODPS�SRVLWLRQ 
The encoder cable peels the sheath and grounds the metal section 
on the chassis of the controller. 

6heath 6heath 
���WR���PP 
0etal section 
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(6)Measures against the noise 

The example of noise measures of the tracking system is shown in the following. 
Please implement the measures against the noise if needed in the power supply periphery section for the 
encoders which prepared of the customer.  
 
��� 3OHDVH� LQVHUW� $&� OLQH� ILOWHU� �UHFRPPHQGDWLRQ��0;%-����-��� 
� 'HQVHL-/DPEGD�� LQ� WKH� $&� LQSXW� VLGH�

cable of the power supply for the encoders. 
���3OHDVH� LQVHUW� WKH�IHUULWH�FRUH��UHFRPPHQGDWLRQ��(��65�������
�6(,:$�(/(&75,&�0)*��� LQ� WKH�'&�

output side cable of the power supply for the encoders. 
��� 3OHDVH� FRQQHFW� WKH� SRZHU� VXSSO\� FDVH� IRU� WKH� HQFRGHUV� WR� WKH� LQVWDOODWLRQ operator control panel, 
FRQQHFW� WKH� HDUWK� ZLUH� WR� JURXQGLQJ� RU� WKH� FDVH�� DQG� LQVHUW� WKH� IHUULWH� FRUH� �UHFRPPHQGDWLRQ��
(��65�������
�6(,:$�(/(&75,&�0)*��� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10-11 Example of noise measures of tracking system 
 
 

5RERW 
arm 

5RERW�FRQWUROOHU 

Ferrite core 
(attachments
) 

Ferrite core 

$&�OLQH�ILOWHU 

$&� SRZHU�
supply 

$&�'&�
power 
supply 

$&�LQSXW�VLGH 
&KDVVLV�
ground 

5HOD\�WHUPLQDO�  

(QFRGHU 

(QFRGHU�FDEOH�
(customer preparation) 

(QFRGHU�VHFWLRQ��SRZHU�VXSSO\�
section for the encoders  
(customer preparation) 

D&�LQSXW�VLGH 

Ferrite 
core 
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10.2.3. Connection of Photoelectronic Sensor 

,I� D� SKRWRHOHFWURQLF� VHQVRU� LV� XVHG� IRU� GHWHFWLRQ� RI� ZRUNSLHFHV�� FRQQHFW� WKH� RXWSXW� VLJQDO� RI� WKH�
SKRWRHOHFWURQLF�VHQVRU�WR�D�JHQHUDO�LQSXW�VLJQDO�RI�WKH�URERW�FRQWUROOHU��$Q\�JHQHUDO�LQSXW signal number of 
the robot controller can be selected. 
,Q� WKLV� VHFWLRQ�� D� FRQQHFWLRQ� H[DPSOH� ZKHUH� WKH� SKRWRHOHFWURQLF� VHQVRU� VLJQDO� LV� FRQQHFWHG� WR� WKH� �WK�
general input signal is shown in “)LJXUH�������3KRWRHOHFWURQLF�6HQVRU�&RQQHFWLRQ�([DPSOH� ��WK�*HQHUDO�
,QSXW�6LJQDO�LV�8VHG�.” 
 

 
 

Figure 10�12 Photoelectronic Sensor Arrangement Example 
 
 

 
 

Figure 10�13 Photoelectronic Sensor Connection Example (6th General Input Signal is Used) 
 

Workpiece 

&RQWUROOHU 

Photoelectric sensor 

,QSXW�FLUFXLW�H[WHUQDO�SRZHU�VXSSO\ 

&RQQHFWV�WR�WKH�FRQWUROOHU�JHQHUDO�SXUSRVH�LQSXW 

����&20��  

��9�  

�V  

��9�     

&RQWUROOHU�  
general-purpose input 

���.�  

3DUDOOHO�,�2�XQLW 

Photoelectric 
sensor  
(([DPSOH�RI���OLQH�W\SH) 

(xternal power supply 
 

���*HQHUDO-SXUSRVH�LQSXW��� 

Note) The external power supply and photoelectric sensor must be prepared by the 
customer. 

  

Note) This connection example shows the connection of the source type. 
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11. Parameter Setting 
7KLV�FKDSWHU�H[SODLQV�KRZ�WR�VHW�GHGLFDWHG�LQSXW�RXWSXW�VLJQDOV�WKDW�SOD\�WKH�UROH�RI�LQWHUIDFH�EHWZHHQ�D�URERW�
and an external device (e.g., a Programmable Logic &RQWUROOHU��DQG�SDUDPHWHUV�UHODWHG�WR�WKH�WUDFNLQJ�IXQFWLRQ� 
3OHDVH�UHIHU�WR�³'HWDLOHG�([SODQDWLRQV�RI�)XQFWLRQV�DQG�2SHUDWLRQV´�IRU�KRZ�WR�VHW�WKH�SDUDPHWHUV� 
 

11.1. Dedicated Input/Output Parameters 
“Table 11�1 List of 'HGLFDWHG� ,QSXW�2XWSXW� 3DUDPHWHUV´� OLVWV� WKH� VHWWLQJ� LWHPV� RI� GHGLFDWHG� LQSXW�RXWSXW�
SDUDPHWHUV�XVHG�WR�RSHUDWH�WKH�URERW�YLD�LQVWUXFWLRQV�IURP�DQ�H[WHUQDO�GHYLFH��6HW�WKH�VLJQDO�QXPEHUV�DFFRUGLQJ�
to your system using the setting values in the table as reference. It is not necessary to set these parameters 
if the robot operates by itself, rather than via instructions from an external device. 
 

Table 11�1 List of Dedicated Input/Output Parameters 

,QSXW�QDPH�RXWSXW�QDPH�
(parameter name) ([SODQDWLRQ 

6HWWLQJ 
([DPSOH 

 (*1) 
6WRS�SDXVLQJ 
(STOP) or (STOP2) 

,QSXW��6WRS�D�SURJUDP 
2XWSXW��2XWSXW�SURJUDP�VWDQGE\�VWDWXV 0 , -1 

6HUYR�2))�VHUYR�21�disabled 
(SRVOFF) 

,QSXW��7XUQ�WKH�VHUYR�RII 
2XWSXW��2XWSXW�VHUYR�21�GLVDEOHG�VWDWXV 1 , -1 

(UURU�UHVHW�HUURU�RFFXUULQJ 
(ERRRESET) 

,QSXW��&DQFHO�HUURU�VWDWXV 
2XWSXW��2XWSXW�HUURU�VWDWXV 2 , -1 

6WDUW�RSHUDWLQJ 
(START) 

,QSXW��6WDUW�DXWRPDWLF�RSHUDWLRQ 
OutpuW��2XWSXW�SURJUDP�UXQQLQJ�VWDWXV 3 , 1 

6HUYR�21�WXUQLQJ�VHUYR�21 
(SRVON) 

,QSXW��7XUQ�WKH�VHUYR�RQ 
2XWSXW��2XWSXW�VHUYR�RQ�VWDWXV 4 , 0 

2SHUDWLRQ�ULJKW�RSHUDWLRQ�ULJKW�
enabled (IOENA) 

,QSXW��(QDEOH�GLVDEOH�RSHUDWLRQ�ULJKW�RI�H[WHUQDO�VLJQDO�FRQWURO 
Output��2XWSXW�H[WHUQDO�VLJQDO�FRQWURO�RSHUDWLRQ�HQDEOHG�VWDWXV 5 , -1 

3URJUDP�UHVHW�SURJUDP�
selectable 
(SLOTINIT) 

,QSXW��,QLWLDWH�D�SURJUDP��7KH�SURJUDP�H[HFXWLRQ�UHWXUQV�WR�WKH�
first step. 
2XWSXW��2XWSXW�D�VWDWXV�ZKHUH�SURJUDP�1R��FDQ�EH�FKDQJHG 

10 , -1 

General output signal reset 
(OUTRESET) 

,QSXW��5HVHW�D�JHQHUDO�RXWSXW�VLJQDO 11 , -1 

User specification area 1 
(USRAREA) 

Output an indication that the robot is in an area specified by a 
user 
6HW�WKH�VWDUW�QXPEHU�DQG�HQG�QXPEHU 

8 , 8 

(*1) “-1” in the Setting value column means “not set.” 
 
11.2. Operation Parameters 
“Table 11���/LVW�RI�2SHUDWLRQ�3DUDPHWHU” lists the setting items of parameters required to operate the robot at 
WKH�RSWLPDO�DFFHOHUDWLRQ�GHFHOHUDWLRQ� 
 

Table 11�2 List of Operation Parameter 
Parameter name ([SODQDWLRQ 5HIHUHQFH�YDOXH 

Optimal 
DFFHOHUDWLRQ� 
deceleration hand 
data 
(HANDDAT1) 

6SHFLI\�KDQG�ZHLJKW�DQG�VR�RQ�WR�PDNH�VHWWLQJV�WKDW�DOORZ�RSWLPDO�
DFFHOHUDWLRQ�GHFHOHUDWLRQ�RSHUDWLRQV� 
For H[DPSOH��LI�WKH�KDQG�ZHLJKV���NJ��FKDQJLQJ�WKH�ZHLJKW�VHWWLQJ�
YDOXH�IURP����NJ�WR���NJ�PDNHV�WKH�URERW�PRYHPHQW�IDVWHU� 
�+DQG�ZHLJKW��NJ���VL]H��PP��;��<��=��JUDYLW\��PP��;��<��=� 

��������������� 
The setting values 
are different for 
each robot model.  
Use these values 
as reference only.  

Optimal 
DFFHOHUDWLRQ� 
deceleration 
workpiece data 
(WRKDAT1) 

6SHFLI\�ZRUNSLHFH�ZHLJKW�DQG�VR�RQ�WR�PDNH�VHWWLQJV�WKDW�DOORZ�
RSWLPXP�DFFHOHUDWLRQ�GHFHOHUDWLRQ�RSHUDWLRQV� 
,I�D�ZRUNSLHFH�LV�JUDEEHG�YLD�WKH�+&ORVH�LQVWUXFWLRQ, the 
DFFHOHUDWLRQ�GHFHOHUDWLRQ�EHFRPHV�VORZHU��,I�D�ZRUNSLHFH�LV�
UHOHDVHG�YLD�WKH�+2SHQ�LQVWUXFWLRQ��DFFHOHUDWLRQ�GHFHOHUDWLRQ�
becomes faster. 
�:RUNSLHFH�ZHLJKW��NJ���VL]H��PP��;��<��=��JUDYLW\��PP��;��<��=� 

��������������� 
The setting values 
are different for 
each robot model.  
Use these values 
as reference only. 
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11.3. Tracking Parameter Setting 
6SHFLI\�WR�ZKLFK�FKDQQHO�RI�D�(QFRGHU�FRQQHFWRU�&1(1&��DQ�HQFRGHU�RI�D�FRQYH\HU�LV�FRQQHFWHG� 
“Table 11�� Tracking ParameteU�6HWWLQJ” lists the parameters to be set. Other parameters are shown in “Table 
��-��/LVW�RI�7UDFNLQJ�3DUDPHWHUV´��PDNH�VHWWLQJV�DV�UHTXLUHG� 
 

Table 11�3 Tracking Parameter Setting 

Parameter Parameter 
name 

Number of 
elements ([SODnation 

Value set at 
factory 

shipping 
Tracking mode 7502'( 1 integer (QDEOH�WKH�WUDFNLQJ�IXQFWLRQ 

Please set it to “1" when you use the tracking 
function. 
���'LVDEOH����(QDEOH 

� 

(QFRGHU�
number 
allocation 

(;7(1& ��LQWHJHUV 6HW�FRQQHFWLRQ�GHVWLQDWLRQV�RQ�WKe connector for 
HQFRGHU�QXPEHUV���WR��� 
Parameter elements correspond to encoder number 
���HQFRGHU�QXPEHU���«�HQFRGHU�QXPEHU���IURP�WKH�
left. 
,Q�DGGLWLRQ��WKH�HQFRGHU�SK\VLFV�QXPEHUV��-��DUH�WKH�
UHVHUYDWLRQ�QXPEHU�IRU�H[WHQVLRQ��$W�SUHVHQW��LW�
cannot be used. 

&RQQHFWLRQ�
channel 

(QFRGHU�
physics 
number 

 
 

6WDQGDUG &+� 1  
6WDQGDUG &+� �  
6ORW�  &+� � 

5HVHUYDWLRQ�
number for 

future 
extension 

6ORW�  &+� � 
6ORW�  &+� � 
6ORW�  &+� � 
6ORW�  &+� � 
6ORW�  &+� � 

 
The value of the encoder which wired the channel 1 
in case of the standard encoder input connector 
>&1(1&@�IRU�WKH�URERW�FRQWUROOHU�LV�HTXLSSHG�ZLWK�WKH�
encoder cable with initial setting,The value of the 
HQFRGHU�ZKLFK�ZLUHG�WKH�FKDQQHO���E\�WKH�VWDWXV�
YDULDEOH��0B(QF��������0B(QF��������0B(QF�����, and 
�0B(QF������,W�FDQ�FRQILUP�E\�WKH�VWDWXV�YDULDEOH�
�0B(QF��������0B(QF��������0B(QF�������DQG��0B(QF�
����� 
 
,W�LV�FRQYHQLHQW�WR�FKHFN�WKH�VWDWXV�YDULDEOH�³0B(QF´�
ZKHQ�GHWHUPLQLQJ�WKH�VHWWLQJ�YDOXH�RI�WKH�³(;7(1&´�
parameter. 
Please refer to "������ /LVW�RI�5RERW�6WDWXV�
Variables” for the explanation of state variable 
³0B(QF�� 
3OHDVH�UHIHU�WR�³'HWDLOHG�([SODQDWLRQV�RI�)XQFWLRQV�
and Operations” for how to check the status variable 
³0B(QF�´ 

��������������� 

Tracking 
Workpiece 
judgement 
distance 

75&:'67 1 integer Distance to judge that the same workpiece is being 
tracked (mm) 
The sensor reacts many times when the workpiece 
with the ruggedness passes the sensor. Then, the 
robot controller judged that one workpiece is two or 
more pieces. 
The sensor between values [mm] set to this 
parameter does not react after turning on the sensor. 

���� 
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12 Sample Robot Programs 
 
[Part 4] Tracking Control (common function between series) 
 
(Take note that there are VRPH� DVSHFWV� ZKLFK� GLIIHU� EHWZHHQ� &5���-4�� &5���-4�� &5Q4-���� VHULHV� DQG�
&5���-'��&5���-'��&5Q'-����VHULHV�) 
 
12. Sample Robot Programs 

This chapter explains the structure of the sample robot programs. 
 

7ZR� W\SHV� RI� VDPSOH� URERW� SURJUDPV� DUH� SURYLGHG�� IRU� FRQYHyer tracking and for vision tracking. Their 
program structures are shown in “7DEOH� ����� /LVW� RI� 6DPSOH�5RERW� 3URJUDPV� �&RQYH\HU� 7UDFNLQJ�” and 
“7DEOH������/LVW�RI�6DPSOH�5REot Programs (Vision Tracking)” respectively. 
5HIHU� WR� ³57� 7RRO%R[�� 5RERW� 7RWDO� (QJLQHHULQJ� 6XSSRUW� 6RIWZDUH� ,QVWUXFWLRQ� 0DQXDO´� IRU� KRZ� WR� LQVWDOO�
programs to the robot controller. 

 
Table 12�1 List of Sample Robot Programs (Conveyer Tracking) 

Program name Description ([SODQDWLRQ 

A1 
&RQYH\HU�- robot coordinate 
system calibration program 

This program matches the coordinate systems of the conveyer 
and robot and calculates the amount of robot movement per 
encoder pulse. 

C1 

Workpiece coordinate system 
- robot coordinate system 
matching program 

This program calculates the coordinates at which the robot grabs 
a workpiece based on the coordinates at which a sensor is 
activated. 

1 Operation program 

This program handles transporting workpieces while following 
recognized workpieces. 
(1) 0RYHPHQW�WR�WKH�URERW�RULJLQ 
��� Workpiece suction and transportation operation while 

following movement 

CM1 
Workpiece coordinate monitor 
program 

This program monitors encoder values and stores workpiece 
coordinates. 

 
 

Table 12�2 List of Sample Robot Programs (Vision Tracking) 

Program name Description ([SODQDWLRQ 

A1 
&RQYH\HU�- robot coordinate 
system calibration program 

This program matches the coordinate systems of the conveyer 
and robot and calculates the amount of robot movement per 
encoder pulse. 

B1 

Vision coordinate system – 
robot coordinate system 
calibration program 

This program matches the vision coordinate system and the robot 
coordinate system. 

C1 

Workpiece coordinate system 
- robot coordinate system 
matching program 

This program calculates the coordinates at which the robot grabs 
a workpiece based on the coordinates at which a vision sensor 
has detected the workpiece.  

1 Operation program 

This program handles transporting workpieces while following 
recognized workpieces. 
����0RYHPHQW�WR�WKH�URERW�RULJLQ 
����:RUNSLHFH�VXFWLRQ�DQG�WUDQVSRUWDWLRQ�RSHUDWLRQ�ZKLOH�

following movement 

CM1 
Workpiece coordinate monitor 
program 

This program monitors encoder values and stores workpiece 
coordinates. 
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13 Calibration of Conveyer and Robot Coordinate Systems (“A1” program) 
 
 
13. Calibration of Conveyer and Robot Coordinate Systems (“A1” program) 

7KLV�FKDSWHU�H[SODLQV�WKH�WDVNV�FDUULHG�RXW�E\�XVLQJ�³$1” program. 
* “A1” program contains operations required for both conveyer tracking and vision tracking. 
&DOLEUDWLRQ� RI� D� FRQYH\HU� UHIHUV� WR determining the movement direction of the conveyer in the robot 
coordinate system and the amount of movement of the robot per encoder pulse. This amount of movement 
LV�VWRUHG�LQ�WKH�URERW¶V�VWDWXV�YDULDEOH�³3B(QF'OW�´ 
³$1” Program performs specified tasks and automatically calculates the amount of movement of the robot 
per encoder pulse mentioned above. 
7KH�SURFHGXUHV�RI�RSHUDWLRQV�VSHFLILHG�E\�³$1” program and items to be confirmed after the operations are 
explained below. 
3OHDVH�UHIHU�WR�³'HWDLOHG�([SODQations of Functions and Operations” for the steps involved in each operation. 
3OHDVH�PRQLWRU�VWDWXV�YDULDEOH� ³0B(QF����� WR� ³0B(QF�����EHIRUH� LW�ZRUNV�� URWDWH� WKH�HQFRGHU��DQG�FRQILUP�
the value changes. 

 

13.1. Operation procedure 
1) 0RXQW�D�FDOLEUDWLRQ�MLJ�RQ�WKH�PHFKDQLFDO�LQWHUIDFH�RI�D�URERW��&RQQHFW�D�SHUVRQDO�FRPSXWHU�RQ�ZKLFK�

57�7RRO%R[��RSWLRQ��LV�LQVWDOOHG�WR�WKH�URERW�FRQWUROOHU��  
 

�� 6HW�WKH�FRQWUROOHU mode WR��0$18$/�� 6HW�WKH�7�%�WR��(1$%/(�� 

  
 

�� 3UHVV�RQH�RI� WKH�NH\V� �H[DPSOH�� >(;(@�NH\��ZKLOH� WKH��7,7/(!�VFUHHQ� LV�GLVSOD\HG��7KH��0(18!�
screen will appear. 

 
 

�� 6HOHFW�����),/(��(',7��VFUHHQ�RQ�WKH��0(18!�VFUHHQ� 

 
 

�� 3UHVV� WKH� DUURZ� NH\�� FRPELQH� WKH� FXUVRU� ZLWK� WKH� SURJUDP� QDPH� �$1�� DQG� SUHVV� WKH� >(;(@� NH\��
Display the <program edit> screen. 

 
 

䠫�䠬 䠰�䠞 
Up  䠖',6$%/( 
Down䠖(1$%/( 

䖩Lamp lighting 

䠰�䠞 rear 

<PROGRAM>  A1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : A1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<FILE/EDIT>       1/  20Rem      136320 

 
 
A1         07-05-30  20:21:30      485 
B1         07-05-30  20:21:30      485 
C1         07-05-30  20:21:30      485 

1          07-05-30  20:21:30      485 

COPY EDIT POSI NEW 123 

<FILE/EDIT>       1/  20Rem      136320 

 
 
A1         07-05-30  20:21:30      485 
B1         07-05-30  20:21:30      485 
C1         07-05-30  20:21:30      485 

1          07-05-30  20:21:30      485 

COPY EDIT POSI NEW 123 

<MENU> 

 
 
3.PARAM           4.ORIGIN/BRK 
5.SET/INIT 
 

1.FILE/EDIT        2.RUN 

CLOSE 123 ۑ ۑ ۑ 

MELFA CR75x-D             Ver. S3 

 
RH-3FH5515-D 

COPYRIGHT (C) 2011  MITSUBISHI  ELEC 
TRIC  CORPORATION  ALL  RIGHTS  RESE 
RVED 

<MENU> 

 
 
3.PARAM           4.ORIGIN/BRK 
5.SET/INIT 
 

1.FILE/EDIT        2.RUN 

CLOSE 123 ۑ ۑ ۑ 
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�� 3UHVV�WKH�>)81&7,21@�NH\��DQG�FKDQJH�WKH�IXQFWLRQ�GLVSOD\ 

 
 

�� 3UHVV�WKH�>)�@��):'��NH\�DQG�H[HFXWH�VWHS�IHHG������(QFRGHU�1R����������LV�GLVSOD\HG�  

 
�� Work according to the comment directions in the robot program. 
�� 1H[W��
�����2Q�FRQYH\RU�ERWK����([HFXWH�VWHS�IHHG�WR��� 

 
��� 5HSHDW�����- ����DQG�H[HFXWH�VWHS�IHHG�WR��(QG�� 
11) 3UHVV�WKH�>)�@��-803��NH\�DQG�LQSXW�WKH�VWHS�QXPEHU��3UHVV�WKH�>(;(@�NH\��7KHQ�UHWXUQV�WR�ILUVW�VWHS 

 
��� 3UHVV�WKH�>)81&7,21@�NH\��DQG�FKDQJH�WKH�IXQFWLRQ�GLVSOD\��3UHVV�WKH�>)�@��FORVH��NH\�DQG�FORVH�WKH�

program. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13�1 Conveyer and Robot Calibration Operation Diagram 
 
 

<PROGRAM>  A1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : A1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE DIRECT CHANGE ᤄධ 123 

<PROGRAM>  A1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : A1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<PROGRAM>  A1 

 
 
STEP (1     㸧 

 
 

 

CLOSE 123 ۑ ۑ ۑ 

<PROGRAM>  A1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : A1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<PROGRAM>  A1 

 
 
10   If PE.X<1 Or PE.X>MECMAX Then Er 
11   MENCNO=PE.X 
12 '(2)On conveyor both .... 

9   MECMAX=8 

BWD FWD JUMP ᤄධ 123 

<PROGRAM>  A1 

 
 
5 '# COPYRIGHT : MITSUBISHI ELECTRIC  
6 '################################## 
7 '(1)Encoder No. .... 

4 '# Create/version : 2006.04.21 A1 

BWD FWD JUMP ᤄධ 123 

 A1  <࣒ࣛࢢࣟࣉ>

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : A1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

BWD FWD JUMP ᤄධ 123 

<PROGRAM>  A1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : A1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

����$WWDFK�D�VWLFNHU 

c(QFRGHU�GDWD�DFTXLVLWLRn 
dPosition acquisition 

$UHD� UHFRJQL]HG� E\�
a workpiece sensor 

����5RERW�PRYHPHQW 

����=-axis elevation 

����6WLFNHU movement 

����5RERW�PRYHPHQW 

����=-axis elevation 

e(QFRGHU�GDWD�DFTXLVLWLRQ 
fPosition acquisition 

* (1) - ����LQ�WKH�ILJXUH�VKRZV�WKH�Getails of operations in the sample program. 
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13.2. Tasks 
1) 6HW�WKH�HQFRGHU�QXPEHU�WR�WKH�;�FRRUGLQDWHV�YDOXH�RI�SRVLWLRQ�YDULDEOH���3(�� 

(a) 3UHVV�WKH�IXQFWLRQ�NH\��>)�@��FRUUHVSRQGLQJ�WR��WKH�FKDQJH���DQG�GLVSOD\�WKH�SRVLWLRQ�HGLt screen. 

 
 

 (b) 7KH�>)�@��3UHY��NH\�RU�WKH�>)�@��1H[W��NH\�LV�SUHVVHG��FKDQJH�WKH�WDUJHW�YDULDEOH��DQG�GLVSOD\��3(��
on the position name. 

 
 

 (c) ;�FRRUGLQDWHV�DUH�VHOHFWHG�E\�WKH�DUURZ�NH\��SUHVV�WKH >&/($5@�NH\�IRU�D�ORQJ�WLPH��DQG�GHOHWH�WKH�
GHWDLOV��,QSXW�WKH�HQFRGHU�QXPEHU�LQWR�;�FRRUGLQDWHV� 

 
 

(d) 3UHVV�WKH�IXQFWLRQ�NH\��>)�@��FRUUHVSRQGLQJ�WR��WKH�FKDQJH���DQG�GLVSOD\�WKH�FRPPDQG�HGLW�VFUHHQ� 

 
 

 

<POS>  JNT 100% PE 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

CLOSE DELETE 

 
NAME 

 
CHANGE 123 

FL1:00000007  FL2:00000000          

<PROGRAM>  A1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : A1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE 

 
DIRECT 

 
CHANGE 

 
ᤄධ 123 

<POS>  JNT 100% PE 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% PE 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0000.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% P5 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0000.00    A:+0000.00 

Next MOVE TEACH Prev 123 

FL1:00000007  FL2:00000000          

<PROGRAM>  A1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : A1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE 

 
DIRECT 

 
CHANGE 

 
ᤄධ 123 
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�� $WWDFK�D�PDUNLQJ�VWLFNHU�RQ�WKH�FRQYH\HU��D�VWLFNHU�ZLWK�DQ�;�PDUN�LV�WKH�EHVW�FKRLFH�IRU�WKH�PDUNLQJ�
sticker). 

Drive the conveyer and stop it when the marking sticker comes within the robot movement range. 
 
 

 
 

Figure 13�2 Position of Marking Sticker on Conveyer 
 
�� 0RYH�WKH�URERW�WR�WKH�SRVLWLRQ�ULJKW�DW�WKH�FHQWHU�RI�WKH�PDUNLQJ�VWLFNHU�RQ�WKH�FRQYH\HU� 

* With this operation, encoder data and robot position are acquired. 

 
�� 5aise the robot. 
�� Drive the conveyer and stop at a position where the marking sticker is immediately outside the robot 

movement range. 

 
 

�� 0RYH�WKH�URERW�WR�WKH�SRVLWLRQ�ULJKW�DERYH�WKH�FHQWHU�RI�WKH�PDUNLQJ�VWLFNHU�RQ�WKH�PRYHG�FRQYeyer. 
* With this operation, encoder data and robot position are acquired. 

�� 5DLVH�WKH�URERW� 
�� 3HUIRUP�VWHS�RSHUDWLRQ�XQWLO�³(QG�´ 

* The amount of robot movement per encoder pulse is calculated based on this operation. 
 

5RERW 

5RERW�PRYHPHQW�of range 
 

䠮 

&RQYH\HU�IORZ 

0DUNLQJ�VWLFNHU 
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13.3.  Confirmation after operation 

&KHFN�WKH�YDOXH�RI�³3B(QF'OW´�XVLQJ�7�%� 
* This value indicates the movement of each coordinate (mm) of the robot coordinate system, 

corresponding to the movement of the conveyer per pulse. 
([DPSOH� ,I�´���´�LV�GLVSOD\HG�IRU�WKH�<�FRRUGLQDWH�RQO\ 

This means that LI�WKH�FRQYH\HU�PRYHV�IRU�����SXOVHV��WKH�ZRUNSLHFH�PRYHV����PP������[����� �
����LQ�WKH��<�GLUHFWLRQ�LQ�WKH�URERW�FRRUGLQDWH�V\VWHP� 

 
:KHQ�EDFNLQJ�XS��WKH�GDWD�RI�³3B(QF'OW��LV�QRW�EDFNHG�XS��  
Please work referring to "������ 5HVWRUH� EDFNXS� GDWD� WR� DQRWKHU� FRQWUROOHU" when you restore data to 
another tracking system. 

 
 

13.4. When multiple conveyers are used 

&DUU\�RXW�WKH�VDPH�RSHUDWLRQV�DV�DERYH�ZKHQ�PXOWLSOH�FRQYH\HUV�DUH�XVHG as well, but pay attention to the 
following points. 
([DPSOH��:KHQ�XVLQJ�FRQYH\HU����HQFRGHU�QXPEHU���� 

(a) (QWHU�³�´�IRU�WKH�HQFRGHU�QXPEHU�VSHFLILHG�IRU�WKH�;�FRRUGLQDWH�RI�WKH�SRVLWLRQ�YDULDEOH�³3(´�LQ�
the program. 

(b) &KHFN�WKH�YDOXH�RI�³3B(QF'OW���´�XVLQJ�57�7RRO%R[��ZKHQ�FRQILUPLQJ�WKH�GDWD�DIWHU�RSHUDWLRQ� 
 

 
Refer to “RT ToolBox2 Robot Total Engineering Support Software Instruction Manual” for how to 
check variable values using RT ToolBox2. 
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14. Calibration of Vision Coordinate and Robot Coordinate Systems (“B1” program) 

This chapter explains the tasks carried out by using “B1” program. 

* “B1” program only contains operations required when constructing a vision tracking system. 

These operations are not necessary when constructing a conveyer tracking system. 

&DOLbration of a vision sensor refers to converting the position of a workpiece recognized by the vision 

sensor to the corresponding position in the robot coordinate system. 

This calibration operation is easily performed by the “0LWVXELVKL�URERW�WRRO” LQ�,Q-6LJKW�([SORUHU��5HIHU�WR�
�0LWVXELVKL�URERW�WRRO�PDQXDO�IRU�(DV\%XLOGHU��for the details of this function. 

“B1” program performs specified tasks and allows acquiring the workpiece coordinates recognized by 

the vision sensor in the robot coordinate system (position coordinates of robot movement). 

The procedures of operations specified by “B1” program and items to be confirmed after the operations 

are explained below. 

7KLV�FKDSWHU�H[SODLQV�RQ�WKH�DVVXPSWLRQ�WKDW��0LWVXELVKL�URERW�WRRO��LV�XVHG� 
Please refer to “'HWDLOHG� ([SODQDWLRQV� RI� )XQFWLRQV� DQG� 2SHUDWLRQV´� IRU� WKH� VWHSV� LQYROYHG� LQ� HDFK�
operation. 

 

14.1. Operation procedure 

1) 7R�FRPPXQLFDWH�WKH�0LWVXELVKL�URERW�WRRO�DQG�WKH�YLVLRQ�VHQVRU��set D�QHFHVVDU\�SDUDPHWHU�E\�XVLQJ�57�
7RRO%R[�� 
$�QHFHVVDU\�SDUDPHWHU�LV�WKUHH �³1(7,3����(OHPHQW���RI�1(77(50���DQG�³&7(50(����� 
,Q�57�7RRO%R[���select [Online]-[parameter]-[parameter list]. 

,nput the following parameters to "Parameter Name" of the displayed "Parameter list" screen and 

change a ³6etting value”. 

 

Parameter Name ,QLWial value 6HWWLQJ�YDOXH ([SODQDWLRQ 

1(7,3 4 type䠖������������� 

D type䠖������������ 

xxx.xxx.xxx.xxx ,3�DGGUHVV�RI�URERW�FRQWUROOHU 

1(77(50�(OHPHQW��� � 1 The end code is added with 

communication. 

&7(50(�� � 1 7KH�HQG�FRGH�RI�SRUW�������LV�
FKDQJHG�WR�³&5�/)´� 

 

 
 

Please confirm whether the following parameters are initial values. 

Parameter Name ,QLWLDO�YDOXH ([SODQDWLRQ 

1(73257�(OHPHQW���� ����� 3RUW�QXPEHU�DOORFDWHG�WR�GHYLFH�237�� 

&35&(�� � The protocol used is “Non-procedure” 

1(702'(�(OHPHQW��� 1 2SHQV�DV�³6HUYHU´� 
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,Q�57�7RRO%R[���select [Online]-[parameter]->(WKHUQHW�VHWWLQJ@� 
³237����LV�VHOHFWHG�³&20����WKDW�H[LVWV�LQ��/LQH�DQG�'HYLFH��FROXPQ�RQ�WKH�GLVSOD\HG��(WKHUQHW�VHWWLQJ��
screen. Double-click ³237����WKDW�H[LVWV�LQ��'HYLFH�/LVW��. 
&KHFN� �&KDQJH� Whe parameter to connect Vision", and ,QSXW ,3� DGGUHVV� RI� WKH� YLVLRQ� VHQVRU WR� �,3�
$GGUHVV���FROXPQ� &OLFN�>OK] button. $nd, click [write] button RQ�³(WKHUQHW�VHWWLQJ´�VFUHHQ. 

 
 
Turn on robot controller's power supply again to make the set parameter effective. 
 

�� Open “B1´�SURJUDP�XVLQJ�7�%� 
6HW the controller mode WR��0$18$/�� 6HW�WKH�7�%�WR��(1$%/(�� 

  
 

�� 3UHVV� RQH� RI� WKH� NH\V� �H[DPSOH�� >(;(@� NH\�� ZKLOH� WKH� �7,7/(!� VFUHHQ� LV� GLVSOD\HG�� 7KH� �0(18!�
screen will appear. 

 
 

�� 6HOHFW�����),/(��(',7��VFUHHQ�RQ�WKH��0(18�!�VFUHHQ� 

 
 

�� Press the arrow key, combine the cursor with the program name "B1��DQG�SUHVV�WKH�>(;(@�NH\��'LVSOD\�
the <program edit> screen. 

 
 

䠫�䠬 䠰�䠞 

Up  䠖',6$%/( 
Down䠖(1$%/( 

䖩Lamp lighting 

䠰�䠞 rear 

<PROGRAM>  B1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : B1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<FILE/EDIT>       1/  20Rem      136320 

 
 
A1         07-05-30  20:21:30      485 
B1         07-05-30  20:21:30      485 
C1         07-05-30  20:21:30      485 

1          07-05-30  20:21:30      485 

COPY EDIT POSI NEW 123 

<FILE/EDIT>       1/  20Rem      136320 

 
 
A1         07-05-30  20:21:30      485 
B1         07-05-30  20:21:30      485 
C1         07-05-30  20:21:30      485 

1          07-05-30  20:21:30      485 

COPY EDIT POSI NEW 123 

<MENU> 

 
 

3.PARAM           4.ORIGIN/BRK 
5.SET/INIT 
 

1.FILE/EDIT        2.RUN 

CLOSE 123 ۑ ۑ ۑ 

MELFA CR75x-D             Ver. S3 

 
RH-3FH5515-D 

COPYRIGHT (C) 2011  MITSUBISHI  ELEC 
TRIC  CORPORATION  ALL  RIGHTS  RESE 
RVED 

<MENU> 

 
 

3.PARAM           4.ORIGIN/BRK 
5.SET/INIT 
 

1.FILE/EDIT        2.RUN 

CLOSE 123 ۑ ۑ ۑ 

Double click 
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�� 3UHVV�WKH�>)81&7,21@�NH\��DQG�FKDQJH�WKH�IXQFWLRQ�GLVSOD\ 

 
 

�� 3UHVV�WKH�>)�@��):'��NH\�DQG�H[HFXWH�VWHS�IHHG������(QFRGHU�1R����������LV�GLVSOD\HG�  

 
�� Work according to the comment directions in the robot program. 
�� 1H[W��
�����9LVLRQ�VHQVRU����([HFXWH�VWHS�IHHG�WR��� 

 
��� 5HSHDW�����- ����DQG�H[HFXWH�VWHS�IHHG�WR��(QG�� 
11) 3UHVV�WKH�>)�@��-803��NH\�DQG�LQSXW�WKH�VWHS�QXPEHU��3UHVV�WKH�>(;(@�NH\��7KHQ�UHWXUQV�WR�ILUVW�VWHS 

 
��� 3UHVV�WKH�>)81&7,21@�NH\��DQG�FKDQJH�WKH�IXQFWLRQ�GLVSOD\��3UHVV�WKH�>)�@��FORVH��NH\�DQG�FORVH�WKH�

program. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14�1 Vision Sensor and Robot Calibration Operation Procedure Diagram 
 

<PROGRAM>  B1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : B1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE DIRECT CHANGE ᤄධ 123 

<PROGRAM>  B1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : B1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<PROGRAM>  B1 

 
 
STEP (1     㸧 

 
 

 

CLOSE 123 ۑ ۑ ۑ 

<PROGRAM>  B1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : B1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<PROGRAM>  B1 

 
 
10   If PE.X<1 Or PE.X>MECMAX Then Er 
11   MENCNO=PE.X 
12 '(2) Vision sensor.... 

9   MECMAX=8 

BWD FWD JUMP ᤄධ 123 

<PROGRAM>  B1 

 
 
5 '# COPYRIGHT : MITSUBISHI ELECTRIC  
6 '################################## 
7 '(1)Encoder No. .... 

4 '# Create/version : 2006.04.21 A1 

BWD FWD JUMP ᤄධ 123 

<PROGRAM>  B1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : B1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

BWD FWD JUMP ᤄධ 123 

<PROGRAM>  B1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : B1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

d(QFRGHU�GDWD�DFTXLVLWLRQ 
c(QFRGHU�GDWD�DFTXLVLWLRQ 

���$WWDFK�VWLFNHUV 

����5RERW�PRYHPHQW 

$UHD� UHFRJQL]HG� E\�
a workpiece sensor 

����=-axis elevation 

����6WLFNHU movement ���� 9LVLRQ�

* (1) - (�) in the figure shows the details of operations in the sample program. 
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14.2. Tasks 
1) 6HW�WKH�HQFRGHU�QXPEHU�WR�WKH�;�FRRUGLQDWHV�YDOXH�RI�SRVLWLRQ�YDULDEOH���3(�� 

(a) 3UHVV�WKH�IXQFWLRQ�NH\��>)�@��FRUUHVSRQGLQJ�WR��WKH�FKDQJH���DQG�GLVSOD\�WKe position edit screen. 

 
 

 (b) 7KH�>)�@��3UHY��NH\�RU�WKH�>)�@��1H[W��NH\�LV�SUHVVHG��FKDQJH�WKH�WDUJHW�YDULDEOH��DQG�GLVSOD\��3(��
on the position name. 

 
 

 (c) ;�FRRUGLQDWHV�DUH�VHOHFWHG�E\�WKH�DUURZ�NH\��SUHVV�WKH�>&/($5@�NH\�IRU�D�ORQJ�WLPH��DQG�GHOHWH�WKH�
GHWDLOV��,QSXW�WKH�HQFRGHU�QXPEHU�LQWR�;�FRRUGLQDWHV� 

 
 

(d) 3UHVV�WKH�IXQFWLRQ�NH\��>)�@��FRUUHVSRQGLQJ�WR��WKH�FKDQJH���DQG�GLVSOD\�WKH�FRPPDQG�HGLW�VFUHHQ� 

 
 

�� 6WDUW�,Q-6LJKW�([SORUHU and make the vision sensor into the off-line. 6HOHFW�WKH�>/LYH�9LGHR@�RI�³6HW�8S�
,PDJH´�LQ�³$pplication 6tepV´�0HQX�and display the picture which the vision sensor picturized on real 
WLPH��5HIHU�WR�the manual obtaLQHG�IURP�WKH�&RJQH[ for operation of ,Q-6LJKW�([SORUHU. 

<POS>  JNT 100% PE 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

CLOSE DELETE 

 
NAME 

 
CHANGE 123 

FL1:00000007  FL2:00000000          

<PROGRAM>  B1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : B1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE 

 
DIRECT 

 
CHANGE 

 
ᤄධ 123 

<POS>  JNT 100% PE 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% PE 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0000.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% P1 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0000.00    A:+0000.00 

Next MOVE TEACH Prev 123 

FL1:00000007  FL2:00000000          

<PROGRAM>  B1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : B1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE 

 
DIRECT 

 
CHANGE 

 
ᤄධ 123 
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�� Paste DSSHQGL[�FDOLEUDWLRQ�VHDW�WR��0LWVXELVKL�URERW�WRRO�PDQXDO�IRU�(DV\%XLOGHU��RQ�WKH�FRQYH\HU� 
Paste calibration seat within the field of vision checking the live images of ,Q-6LJKW�([SORUHU. 
 
* With this operation, encoder data is acquired. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 14�2 Pasting Calibration seat 
 
 

 
Figure 14�3 Screen of In-Sight Explorer from which calibration seat is taken picture 

 
 

5RERW 

&RQYH\er flow 

䠮 

5RERW�PRYHPHQW�RI�UDQJH 

&DPHUD�IRU�YLVLRQ�VHQVRU 

&DOLEUDWLRQ�VHDW 
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�� (QG�>/LYH�9LGHR@�RI�,Q-6LJKW�([SORUHU��DQG�VHOHFW�>,QVSHFW�3DUW@�EXWWRQ�RI�³$SSOLFDWLRQ�6WHSV´� 
�� 6HOHFW�[Geometry Tools] - [User-Defined Point] in ³$GG�tool”. 

 

 
Figure 14�4 Screen of In-Sight Explorer from which calibration seat is taken picture 

 
�� &OLFN�>$GG@�EXWWRQ��7KHQ��WKH�FURVV�VLJQ�HQFORVHG�ZLWK�FLUFOH�RQ�WKH�VFUHHQ�LV�GLVSOD\HG� 

0RYH�LW�WR�WKH�PDUN�RI�WKH�FDOLEUDWLRQ�VHDW��DQG�FOLFN�>2.@�EXWWRQ� 
 
 
 
 
 
 
 
 
 
 
 
 
 

�� 6SHFLI\�WKH�³8VHU-Defined point” in three points or more repeating the above-mentioned work. 
 
 
 
 
 
 
 
 
 
 
 
 
 

The example of specifying 
these three points is shown. 
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�� 6HOHFW�>0LWVXELVKL�5RERW�7RRO@�– >0LWVXELVKL�1-point calibration] in ³$dd Tool” column of this tool.  
 

 
 

�� &OLFN�>$GG@�EXWWRQ��6HOHFW�³8VHU-Defined point” three points specified ahead from nine displayed marks. 
7KHQ��&OLFN�>2.@�EXWWRQ� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

��� 2SHQ�WKH�>6HWWLQJV@�WDE�VFUHHQ�IURP�WKH�³(GLW�7RRO´��DQG�LQSXW�,3�DGGUHVV�VHW�WR��5RERW�,3�DGGUHVV�� 
 

 
 

11) 0DNH�WKH�YLVLRQ�VHQVRU�RQOLQH� 
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��� 0RYH�WKH�calibration seat by starting the conveyer within the robot movement range. 
��� 0RYH�WKH�URERW�WR�WKH�SRVLWLRQ�ULJKW�DERYH�WKH�ILUVW�PDUN�RQ�WKH�FRQYH\HU� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

��� &OLFN�>*HW�SRVLWLRQ@�EXWWRQ�LQ�³(GLW�7RRO´�FROXPQ�RI�,Q-6LJKW�([SORUHU� 
&RQILUP�WKH�FXUUHQW�SRVLWLRQ�RI�WKH�URERW�ZDV�GLVSOD\HG�LQ�>ZRUOG�;@�DQG�>ZRUOG�<@� 

 
 

��� 6LPLODUO\��PRYH� WKH� URERW� KDQG� WR� WKH�PDUN� RI� WKH� VHFRQG� SRLQW� DQG� WKH� WKLUG� SRLQW�� DQG� DFTXLUH� WKH�
current positiRQ�RI�WKH�URERW�ZLWK�>*HW�SRVLWLRQ@�EXWWRQ�RI�,Q-6LJKW�([SORUHU� 

 
 

��� ,QSXW�DQ�DUELWUDU\�QDPH�WR��)LOH�QDPH��LQ WKH�WRRO�HGLW�FROXPQ�RI�,Q-6LJKW�([SORUHU��DQG�FOLFN�WKH�H[SRUW�
EXWWRQ��$QG��FRQILUP�WKH�FDOLEUDWLRQ�ILOH�RI�WKH�VSHFLILHG�QDPH�ZDV�PDGH�LQ�WKH�YLVLRQ�VHQVRU� 

 

 
 

��� 5DLVH�WKH�URERW� 
* With this operation, encoder data is acquired. 

 

0RYH�WKH�URERW�WR�ILUVW�SRLQW 
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14.3. Confirmation after operation 
&KHFN�WKH�YDOXH�RI�³0B�����´�XVLQJ�7�%� 
(QWHU�WKH�encoder number in the array element. 
&RQILUP� WKDW� WKH� GLIIHUHQFHV� EHWZHHQ� WKH� HQFRGHU� YDOXHV� DFTXLUHG� RQ� WKH� YLVLRQ� VHQVRU� VLGH� DQG� WKH�
HQFRGHU�YDOXHV�DFTXLUHG�RQ�WKH�URERW�VLGH�DUH�VHW�LQ�³0B������” 
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15 Workpiece Recognition and Teaching (“C1” program) 
 
 
15. Workpiece Recognition and Teaching (“C1” program) 

7KLV�FKDSWHU�H[SODLQV�WKH�WDVNV�FDUULHG�RXW�E\�XVLQJ�³&1” program. 
* “C1” program contains operations required for both conveyer tracking and vision tracking, but 

different operations are performed. Refers to “15.1Program for Conveyer Tracking” for operations 

in the case of conveyer tracking and “15.2Program for Vision Tracking” for operations in the case 

of vision tracking. 

3OHDVH�UHIHU�WR�³'HWDLOHG�([SODQDWLRQV�RI�)XQFWLRQV�DQG�2SHUDWLRQV´�IRU�WKH�VWHSV�LQYROYHG�LQ�HDFK�RSHUDWLRQ� 
 

15.1. Program for Conveyer Tracking 

,Q�³&1” program for conveyer tracking, encoder data at the positions where a sensor is activated and where 
the robot suctions a workpiece is acquired so that the robot can recognize the workpiece coordinates when 
the sensor is activated at later times. 
7KH�RSHUDWLRQ�SURFHGXUH�DQG� LWHPV�WR�EH�FRQILUPHG�DIWHU�RSHUDWLRQ� LQ� ³&1” program for conveyer tracking 
are explained below. 

 
(1) Operation procedure 

1) 2SHQ�³&1´�SURJUDP�XVLQJ�7�%� 
�� 6HW�WKH�FRQWUROOHU�mode WR��0$18$/�� 6HW�WKH�7�%�WR��(1$%/(�� 

  
 

�� 3UHVV� RQH� RI� WKH� NH\V� �H[DPSOH�� >(;(@� NH\�� ZKLOH� WKH� �7,7/(!� VFUHHQ� LV� GLVSOD\HG�� 7KH� �0(18!�
screen will appear. 

 
 

�� 6HOHFW�����),/(��(',7��VFUHHQ�RQ�WKH��0(18�!�VFUHHQ� 

 
 

�� 3UHVV�WKH�DUURZ�NH\��FRPELQH�WKH�FXUVRU�ZLWK�WKH�SURJUDP�QDPH��&1��DQG�SUHVV�WKH�>(;(@�NH\��'LVSOD\�
the <program edit> screen. 

 
 

䠫�䠬 䠰�䠞 
Up  䠖',6$%/( 
Down䠖(1$%/( 

䖩Lamp lighting 

䠰�䠞 rear 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<FILE/EDIT>       1/  20Rem      136320 

 
 
A1         07-05-30  20:21:30      485 
B1         07-05-30  20:21:30      485 
C1         07-05-30  20:21:30      485 

1          07-05-30  20:21:30      485 

COPY EDIT POSI NEW 123 

<FILE/EDIT>       1/  20Rem      136320 

 
 
A1         07-05-30  20:21:30      485 
B1         07-05-30  20:21:30      485 
C1         07-05-30  20:21:30      485 

1          07-05-30  20:21:30      485 

COPY EDIT POSI NEW 123 

<MENU> 

 
 
3.PARAM           4.ORIGIN/BRK 
5.SET/INIT 
 

1.FILE/EDIT        2.RUN 

CLOSE 123 ۑ ۑ ۑ 

MELFA CR75x-D             Ver. S3 

 
RH-3FH5515-D 

COPYRIGHT (C) 2011  MITSUBISHI  ELEC 
TRIC  CORPORATION  ALL  RIGHTS  RESE 
RVED 

<MENU> 

 
 
3.PARAM           4.ORIGIN/BRK 
5.SET/INIT 
 

1.FILE/EDIT        2.RUN 

CLOSE 123 ۑ ۑ ۑ 
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�� 3UHVV�WKH�>)81&7,21@�NH\��DQG�FKDQJH�WKH�IXQFWLRQ�GLVSOD\ 

 
 

�� Press the [F1] (FWD) key and execute step feed. "(1)Vision No ......." is displayed  

 
�� Work according to the comment directions in the robot program. 
�� 1H[W��
�����(QFRGHU�1R���([HFXWH�VWHS�IHHG�WR��� 

 
��� 5HSHDW�����- ����DQG�H[HFXWH�VWHS�IHHG�WR��(QG�� 
11) 3UHVV�WKH�>)�@��-803��NH\�DQG�LQSXW�WKH�VWHS�QXPEHU��3UHVV�WKH�>(;(@�NH\��7KHQ�UHWXUQV�WR�ILUVW�VWHS 

 
��� 3UHVV�WKH�>)81&7,21@�NH\��DQG�FKDQJH�WKH�IXQFWLRQ�GLVSOD\��3UHVV�WKH�>)�@��FORVH��NH\�DQG�FORVH�WKH�

program. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15�1 Operation for Matching Workpiece Coordinates and Robot Coordinates 
 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE DIRECT CHANGE ᤄධ 123 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<PROGRAM>  C1 

 
 
STEP (1     㸧 

 
 

 

CLOSE 123 ۑ ۑ ۑ 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<PROGRAM>  C1 

 
 
6 '################################## 
7 '(1) Vision No. .... 
3 '(2) Encoder No.... 

5 '# COPYRIGHT : MITSUBISHI ELECTRIC  

BWD FWD JUMP ᤄධ 123 

<PROGRAM>  C1 

 
 
5 '# COPYRIGHT : MITSUBISHI ELECTRIC  
6 '################################## 
7 '(1) Vision No. .... 

4 '# Create/version : 2006.04.21 A1 

BWD FWD JUMP ᤄධ 123 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

BWD FWD JUMP ᤄධ 123 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

(1) Place a target workpiece 

����0RYH�WKH�URERW 

c(QFRGHU�GDWD�DFTXLVLWLRQ 
d(QFRGHU�GDWD�DFTXLVLWLRQ 

$UHD�UHFRJQL]HG�E\�
a workpiece sensor 

e5HDG�WKH�FXUUHQW�YDOXH 

����0RYH�WKH�ZRUNSLHFH 
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15 Workpiece Recognition and Teaching (“C1” program) 
 
 
(2) Tasks 

1) (QWHU�WKH�PRGHO�QXPEHU��HQFRGHU�QXPEHU�DQG�QXPEHU�RI�WKH�VHQVRU�WKDW�PRQLWRUV�WKH�ZRUNSLHFHV�LQ�WKH�
;��<�DQG�=�FRRUGLQDWHV�RI�WKH�SRVLWLRQ�YDULDEOH�³PRM1” in the program. 
(a) 3UHVV�WKH�IXQFWLRQ�NH\��>)�@��FRUUHVSRQGLQJ�WR��WKH�FKDQJH���DQG�GLVSOD\�WKH�SRVLWLRQ�HGLW�VFUHHQ� 

 
 

 (b) 7KH� >)�@� �3UHY�� NH\� RU� WKH� >)�@� �1H[W�� NH\� LV� SUHVVHG�� FKDQJH� WKH� WDUJHW� YDULDEOH�� DQG� GLVSOD\�
"P50���RQ�WKH�SRVLWLRQ�QDPH� 

 
 

(c) ;�FRRUGLQDWHV�DUH�VHOHFWHG�E\�WKH�DUURZ�NH\��SUHVV�WKH�>&/($5@�NH\�IRU�D�ORQJ�WLPH��DQG�GHOHWH�WKH�
GHWDLOV��,QSXW�WKH�PRGHO�QXPEHU�LQWR�;�FRRUGLQDWHV� 

 
 

  (d) <�FRRUGLQDWHV�DUH�VHOHFWHG�E\�WKH�DUURZ�NH\��SUHVV�WKH�>&/($5@�NH\�IRU�D�ORQJ�WLPH��DQG�GHOHWH�
WKH�GHWDLOV��,QSXW�WKH�HQFRGHU�QXPEHU�LQWR�<�FRRUGLQDWHV� 

 
 

  (e) =�FRRUGLQDWHV�DUH�VHOHFWHG�E\�WKH�DUURZ�NH\��SUHVV�WKH�>&/($5@�NH\�IRU�D� ORng time, and delete 
WKH�GHWDLOV��,QSXW�WKH�QXPEHU�RI�WKH�VHQVRU�WKDW�PRQLWRUV�WKH�ZRUNSLHFHV�LQWR�=�FRRUGLQDWHV� 

 
 
 

 
 

 
 (f) 3UHVV�WKH�IXQFWLRQ�NH\��>)�@��FRUUHVSRQGLQJ�WR��WKH�FKDQJH���DQG�GLVSOD\�WKH�FRPPDQG�HGLW�VFUHHQ� 

 
 

 
 
 

<POS>  JNT 100% PRM1 

 Y:+0001.00    B:+0000.00 
Z:+0008.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% PRM1 

 Y:+0001.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% PRM1 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% PRM1 

 Y:+0001.00    B:+0000.00 
Z:+0008.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

CLOSE DELETE 

 
NAME 

 
CHANGE 123 

FL1:00000007  FL2:00000000          

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE 

 
DIRECT 

 
CHANGE 

 
ᤄධ 123 

<POS>  JNT 100% PRM1 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0000.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% PRM2 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0000.00    A:+0000.00 

Next MOVE TEACH Prev 123 

FL1:00000007  FL2:00000000          

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE 

 
DIRECT 

 
CHANGE 

 
ᤄධ 123 

6' series 64 series 
 

<POS>  JNT 100% PRM1 

 Y:+0001.00    B:+0000.00 
Z:+0810.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

Next ⛣ື ᩍ♧ Prev 123 

FL1:00000007  FL2:00000000          

([DPSOH��,QSXW�VLJQDO�QXPEHU�LV�� ([DPSOH�7UDNLQJ�HQDEOH�VLJQDO�QXPEHU�LV����� 
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�� 0RYH�D�ZRUNSLHFH�WR�WKH�ORFDWLRQ�ZKHUH�WKH�VHQVRU�LV�DFWLYDWHG� 
* With this operation, encoder data is acquired. 

�� Drive the conveyer to move the workpiece within the robot movement range. 
�� 0RYH�WKH�URERW�WR�WKH�SRVLWLRQ�ZKHUH it suctions the workpiece. 

* With this operation, encoder data and robot position are acquired. 
�� 3HUIRUP�VWHS�RSHUDWLRQ�XQWLO�³(QG�´ 

* With this operation, the robot is able to calculate the position of a workpiece as soon as the 
sensor is activated. 

 
(3) Confirmation after operation 

&RQILUP�WKH�YDOXHV�RI�³0B������´�³3B�����´�DQG�³3B�����´�XVLQJ�7�%� 
(QWHU�encoder numbers in array elements. 
y ³0B�����´��'LIIHUHQFHV�EHWZHHQ�WKH�HQFRGHU�YDOXHV�DFTXLUHG�DW�WKH�SRVLWLRQ�RI�WKH�SKRWRHOHFWURQLF�VHQVRU�

and the encoder values acquired on the robot side. 
y ³3B�����´��3RVLWLRQ�DW�ZKLFK�ZRUNSLHFHV�DUH�VXFWLRQHG 
y ³3B�����´��7KH�YDOXH�RI�WKH�YDULDEOH�³350�´�VHW�LQ�VWHS���� 
&KHFN�WKDW�HDFK�RI�WKH�YDOXHV�DERYH�KDV�EHHQ�HQWHUHG�FRUUHFWO\� 
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15.2. Program for Vision Tracking 
VisLRQ� WUDFNLQJ� ³&1” program acquires encoder data at the position where the vision sensor recognizes 
workpieces and where the robot suctions workpieces such that the robot can recognize the work 
coordinates recognized by the vision sensor. The following explains the operation procedure and items to 
FRQILUP�DIWHU�RSHUDWLRQ�LQ�YLVLRQ�WUDFNLQJ�³&1” program. 
 

(1) Operation procedure 
1) 5HJLVWHU�ZRUNSLHFHV�WR�EH�UHFRJQL]HG�E\�D�YLVLRQ�VHQVRU�DQG�FUHDWH�D�YLVLRQ�SURJUDP� 

Please refer to ",Q-6LJKW�([SORUHU manual" for the method of making the vision program. 
�� 2SHQ�³&1´�SURJUDP�XVLQJ�7�%� 
�� 6HW�WKH�FRQWUROOHU�mode WR��0$18$/�� 6HW�WKH�7�%�WR��(1$%/(�� 

  
 

�� 3UHVV� RQH� RI� WKH� NH\V� �H[DPSOH�� >(;(@� NH\�� ZKLOH� WKH� �7,7/(!� VFUHHQ� LV� GLVSOD\HG�� 7KH� �0(18!�
screen will appear. 

 
 

�� 6HOHFW�����),/(��(',7��VFUHHQ�RQ�WKH��0(18�!�VFUHHQ� 

 
 

�� 3UHVV�WKH�DUURZ�NH\��FRPELQH�WKH�FXUVRU�ZLWK�WKH�SURJUDP�QDPH��&1��DQG�SUHVV�WKH�>(;(@�NH\��'LVSOD\�
the <program edit> screen. 

 
 

䠫�䠬 䠰�䠞 
Up  䠖',6$%/( 
Down䠖(1$%/( 

䖩Lamp lighting 

䠰�䠞 rear 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<FILE/EDIT>       1/  20Rem      136320 

 
 
A1         07-05-30  20:21:30      485 
B1         07-05-30  20:21:30      485 
C1         07-05-30  20:21:30      485 

1          07-05-30  20:21:30      485 

COPY EDIT POSI NEW 123 

<FILE/EDIT>       1/  20Rem      136320 

 
 
A1         07-05-30  20:21:30      485 
B1         07-05-30  20:21:30      485 
C1         07-05-30  20:21:30      485 

1          07-05-30  20:21:30      485 

COPY EDIT POSI NEW 123 

<MENU> 

 
 
3.PARAM           4.ORIGIN/BRK 
5.SET/INIT 
 

1.FILE/EDIT        2.RUN 

CLOSE 123 ۑ ۑ ۑ 

MELFA CR75x-D             Ver. S3 

 
RH-3FH5515-D 

COPYRIGHT (C) 2011  MITSUBISHI  ELEC 
TRIC  CORPORATION  ALL  RIGHTS  RESE 
RVED 

<MENU> 

 
 
3.PARAM           4.ORIGIN/BRK 
5.SET/INIT 
 

1.FILE/EDIT        2.RUN 

CLOSE 123 ۑ ۑ ۑ 
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15 Workpiece Recognition and Teaching (“C1” program) 
 

�� 3UHVV�WKH�>)81&7,21@�NH\��DQG�FKDQJH�WKH�IXQFWLRQ�GLVSOD\ 

 
 

�� Press the [F1] (FWD) key and execute step feed. "(1)Vision No ......." is displayed  

 
�� Work according to the comment directions in the robot program. 
��� 1H[W��
�����(QFRGHU�1R���([HFXWH�VWHS�IHHG�WR��� 

 
11) 5HSHDW�����- ����DQG�H[HFXWH�VWHS�IHHG�WR��(QG�� 
��� 3UHVV�WKH�>)�@��-803��NH\�DQG�LQSXW�WKH�VWHS�QXPEHU��3UHVV�WKH�>(;(@�NH\��7KHQ�UHWXUQs to first step 

 
��� 3UHVV�WKH�>)81&7,21@�NH\��DQG�FKDQJH�WKH�IXQFWLRQ�GLVSOD\��3UHVV�WKH�>)�@��FORVH��NH\�DQG�FORVH�WKH�

program. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 15�2 Operation for Matching Workpiece Coordinates and Robot Coordinates 
 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE DIRECT CHANGE ᤄධ 123 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<PROGRAM>  C1 

 
 
STEP (1     㸧 

 
 

 

CLOSE 123 ۑ ۑ ۑ 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

<PROGRAM>  C1 

 
 
6 '################################## 
7 '(1) Vision No. .... 
3 '(2) Encoder No.... 

5 '# COPYRIGHT : MITSUBISHI ELECTRIC  

BWD FWD JUMP ᤄධ 123 

<PROGRAM>  C1 

 
 
5 '# COPYRIGHT : MITSUBISHI ELECTRIC  
6 '################################## 
7 '(1) Vision No. .... 

4 '# Create/version : 2006.04.21 A1 

BWD FWD JUMP ᤄධ 123 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

BWD FWD JUMP ᤄධ 123 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 

(1) Place a target 
workpiece (�) 0RYH�WKH�URERW 

c (QFRGHU data acquisition 
d Workpiece position acquisition 

e (QFRGHU�GDWD�DFTXLVLWLRQ 
f 5HDG�WKH�FXUUHQW�YDOXH 

Vision sensor 
recognition area 

��� 5HFRJQL]H�D�ZRUNSLHFH�ZLWK�
the vision sensor 

(���0RYH�WKH�ZRUNSLHFH 

����5DLVH�WKH�URERW 
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(2) Tasks 

1) 0DNH�WKH�YLVLRQ�SURJUDP� 
 

Take picture of workpiece. 

 
 

6HOHFW�>)LOH@�– [New Job] from the menu.  
 
&OLFN� >6HW� 8S� ,PDJH@� EXWWRQ� IURP�
“$SSOLFDWLRQ�6WHSV´��  
 
&OLFN�>/LYH�9LGHR@�EXWWRQ��  
 
Take picture of workpiece that does the 
tracking.  
 
$JDLQ�� VWRS� D� OLYH� LPDJH� FOLFNLQJ� >/LYH�
Video] button. 

6SHFLI\�WKH�WULJJHU� 

 
 

Change [Trigger] from "Camera" to 
"Manual”. 
 
�����7KH� Lmage trigger is abnormal) error 
occurs when the robot controller outputs the 
taking picture demand to the vision sensor 
when you do not change. 

,PSRUW�WKH�FDOLEUDWLRQ�GDWD� 

 
 

,Q�>&DOLEUDWLRQ�W\SH@��VHOHFW��,PSRUW���  
 
,Q� >)LOH� 1DPH@�� VHOHFW� ³7UDFNLQJ&DOLE�F[G��
registered when working about the B1 
program. 
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5HJLVWHU�ZRUNSLHFH���SUHSDUDWLRQ� 

 
 

&OLFN�>/RFDWH�3DUW@�IURP�³$SSOLFDWLRQ�6WHSV´��  
 
6HOHFW� �3DW0D[� 3DWWHUQ�� IURP� ³$GG� 7RRO´��
DQG�FOLFN�>$GG@�EXWWRQ� 

5HJLVWHU�ZRUNSLHFH���0RGHO�UHJLVWUDWLRQ� 

 
 

0RYH� WKH� GLVSOD\HG� �0RGHO�� IUDPH�� DQG�
enclose workpiece.  
 
&OLFN�>2.@�EXWWRQ�LQ�³'LUHFWLRQV´� 
 

5HJLVWHU�ZRUNSLHFH���$GMXVWPHQW� 

 
 

&OLFN� >6HWWLQJV@� WDE� IURP� �(GLW� 7RRO��� DQG�
FKDQJH� WKH� >5RWDWion Tolerance] value to 
³����� 
 
(The vision sensor can recognize workpiece 
XS�WR������GHJUHHV��� 
 
&KDQJH� WKH� >$FFHSW�7KUHVKROG@��DQG�DGMXVW�
the recognition rate of workpiece. 
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Do the communication setting. 

 
 

&OLFN� >&RPPXQLFDWLRQ@� IURP ³$SSOLFDWLRQ�
6WHSV´��  
 
&OLFN�>$GGL�'HYLFH@�IURP��&RPPXQLFDWLRQV���  
 
6HOHFW�WKH�IROORZLQJ�IURP��'HYLFH�6HWXS���  
 
>'HYLFH�@      �5RERW� 
>0DQXIDFWXUHU�@��0LWVXELVKL´ 
>3URWRFRO�@     �(WKHUQHW�1DWLYH�6WULQJ� 
 
&OLFN�>2.@�EXWWRQ� 

6HW�WKH�FRPPXQLFDWLRQ�IRUPDW� (preparation) 

 
 

&OLFN� >$GG@� EXWWRQ� IURP� �)RUPDW� 2XWSXW� �
6WULQJ�� 
-> �6HOHFW�2XWSXW�'DWD��VFUHHQ�RSHQV� 
 

6HW�WKH�FRPPXQLFDWLRQ�IRUPDW���VHOHFWLRQ� 

 
 

&OLFN�>�@�VLJQ�RI�³3DWWHUQB�´��DQG�VHOHFW�LW�LQ�
the following order ZKLOH� SXVKLQJ� WKH� >&WUO@�
key. 
 
(1) 3DWWHUQB���3DVV 
��� 3DWWHUQB���)L[WXUH�; 
��� 3DWWHUQB���)L[WXUH�< 
��� 3DWWHUQB���)L[WXUH�$QJOH 
 
&OLFN�>2.@�EXWWRQ� 
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&RQILUPDWLRQ�RI�FRPPXQLFDWLRQ�IRUPDW 

 
 

&RQILUP� WKH� YDOXH� HQFORVHG� ZLWK� D� VTXDUH�
frame.  
 
Data sent to the robot controller is shown in 
a right square frame.  
 
&KDQJH�WKH�YDOXH�RI� >'HFLPDO�3ODFHV@��DQG�
change the number of decimal positions of 
transmitted data. 

6DYH�WKH�YLVLRQ�SURJUDP 

 
 

&OLFN�>6DYH�-RE@�IURP�³$SSOLFDWLRQ�6WHSV´��  
 
&OLFN�>6DYH@�IURP��6DYH�-RE���  
 
0DNH� WKH� QDPH� RI� WKH� MRE� WKDW� VDYHV� LW�
“TRK". 
 
&KDQJH� WKH� OLQH�RI� ³&35*� ��&��SURJUDP�
ZKHQ�QRW�DVVXPLQJ�³75.���  

0DNH�LW�WR�RQOLQH� 

 
 

&OLFN�>5XQ�-RE@�IURP�³$SSOLFDWLRQ�6WHSV´��  
 
&OLFN�>2QOLQH@�RQ �-RE�6WDWXV���  
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�� (QWHU� WKH� PRGHO� QXPEHU� DQG� HQFRGHU� QXPEHU� LQ� WKH� ;� DQG� <� FRRUGLQDWHV� RI� WKH� SRVLWLRQ� YDULDEOH�

“PRM1” in the program. 
 (a) 3UHVV�WKH�IXQFWLRQ�NH\��>)�@��FRUUHVSRQGLQJ�WR��WKH�FKDQJH���DQG�GLVSOD\�WKH�SRVLWLRQ�HGLW�VFUHHQ� 

 
 

 (b) 7KH� >)�@� �3UHY�� NH\� RU� WKH� >)�@� �1H[W�� NH\� LV� SUHVVHG�� FKDQJH� WKH� WDUJHW� YDULDEOH�� DQG� GLVSOD\�
�350���RQ�WKH�SRVLWLRQ�QDPH� 

 
 

(c) ;�FRRUGLQDWHV�DUH�VHOHFWHG�E\�WKH�DUURZ�NH\��SUHVV�WKH�>&/($5@�NH\�IRU�D�ORQJ�time, and delete the 
GHWDLOV��,QSXW�WKH�PRGHO�QXPEHU�LQWR�;�FRRUGLQDWHV� 

 
 

  (d) <�FRRUGLQDWHV�DUH�VHOHFWHG�E\�WKH�DUURZ�NH\��SUHVV�WKH�>&/($5@�NH\�IRU�D�ORQJ�WLPH��DQG�GHOHWH�
WKH�GHWDLOV��,QSXW�WKH�HQFRGHU�QXPEHU�LQWR�<�FRRUGLQates. 

 
 

 (f) 3UHVV�WKH�IXQFWLRQ�NH\��>)�@��FRUUHVSRQGLQJ�WR��WKH�FKDQJH���DQG�GLVSOD\�WKH�FRPPDQG�HGLW�VFUHHQ� 

 
 

 
�� 6WDUW�,Q-6LJKW�([SORUHU�DQG�PDNH�WKH�YLVLRQ�VHQVRU�LQWR�WKH�RII-OLQH��6HOHFW�WKH�>/LYH 9LGHR@�RI�³6HW�8S�

,PDJH´�LQ�³$SSOLFDWLRQ�6WHSV´�0HQX�DQG�GLVSOD\�WKH�SLFWXUH�ZKLFK�WKH�YLVLRQ�VHQVRU�SLFWXUL]HG�RQ�UHDO�
time. &KHFN�WKH�LPDJHV�DQG�VHW�WKH�ILHOG�RI�YLVLRQ�LQ�WKH�PRYLQJ�GLUHFWLRQ�RI�WKH�FRQYH\HU��PP��DQG�WKH�
length of workpieces detected by the vision sensor (length in the moving direction of the conveyer) in 
the X and Y coordinates of the position variable “PRM2” in the program, respectively. 
 
�D��2SHQ�WKH�>3RVLWLRQ�GDWD�(GLW@�VFUHHQ� 
�E��'LVSOD\�³350�´�DW�WKH�SRVLWLRQ�QDPH� 
�F��(QWHU�WKH�ILHOG�RI�YLVLRQ�LQ�WKH�PRYLQJ�GLUHFWLRQ�RI�WKH�FRQYH\HU��PP��LQ�WKH�;�FRRUGLQDWH� 
(d) (QWHU� WKH� ZRUNSLHFH� OHQJWK� GHWHFWHG� E\� WKH� YLVLRQ� VHQVRU� �OHQJWK� LQ� WKH� PRYLQJ� GLUHFWLRQ� RI� WKH�

FRQYH\HU��PP���LQ�WKH�<�FRRUGLQDWH� 
�G��5HWXUQ�WR�WKH�>&RPPDQG�HGLW@�VFUHHn. 
 

<POS>  JNT 100% PRM1 

 Y:+0001.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% PRM1 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% PRM1 

 Y:+0001.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0001.00    A:+0000.00 

CLOSE DELETE 

 
NAME 

 
CHANGE 123 

FL1:00000007  FL2:00000000          

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE 

 
DIRECT 

 
CHANGE 

 
ᤄධ 123 

<POS>  JNT 100% PRM1 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0000.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% P_100(0) 

 Y:+0000.00    B:+0000.00 
Z:+0000.00    C:+0000.00 
L1:+0000.00   L2:+0000.00 

X:+0000.00    A:+0000.00 

Next MOVE TEACH Prev 123 

FL1:00000007  FL2:00000000          

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

CLOSE 

 
DIRECT 

 
CHANGE 

 
ᤄධ 123 
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�� 6SHFLI\�D�FRPPXQLFDWLRQ�OLQH�WR�EH�FRQQHFWHG�ZLWK�WKH�YLVLRQ�VHQVRU� 
�D��2SHQ�WKH�>&RPPDQG�HGLW@�VFUHHQ��  

 
(b)Display the command step shown in the following 

 
(c) Press [F1] (edit) key and specify the line opened for the robot controller may connect with the vision 
VHQVRU�WR�WKH�YDULDEOH��&&20��� 
  H[DPSOH��2SHQ�&20�� 

 
�G�3UHVV�WKH�>(;(@�NH\�DQG�HGLW�LV�IL[HG� 

 
�� 6SHFLI\�D�YLVLRQ�SURJUDP�WR�EH�VWDUWHG� 

,Q�WKH�VDPH�ZD\�DV�LQ�VWHS�����FKDQJH�WKH�YLVLRQ�SURJUDP�QDPH�HQWHUHG�DIWHU�³&35*� ´�LQ�WKH�SUogram. 
�� Place a workpiece to be recognized within the area that the vision sensor can recognize. 
�� Using ,Q-6LJKW�([SORUHU, place the vision sensor in the online status. 

 

< PROGRAM >  C1            

 
12   CCOM$="COM2:" 

 
 
 

 

TEACH 

 
EDIT 

 
DELETE 

 
INSERT 

 
123 

< PROGRAM >  C1            

 
12   CCOM$="COM3:" 

 
 

 

 

TEACH 

 
EDIT 

 
DELETE 

 
INSERT 

 
123 

<PROGRAM>  C1 

 
 
12 CCOM$="COM3"                          
13 'Program neme of Vision 
14 CPRG$="TRK.JOB" 

11 'COM No. of comunication line  

TEACH 

 
EDIT 

 
DELETE 

 
INSERT 

 
123 

<PROGRAM>  C1 

 
 
12 CCOM$="COM2"                          
13 'Program neme of Vision 
14 CPRG$="TRK.JOB" 

11 'COM No. of comunication line  

TEACH 

 
EDIT 

 
DELETE 

 
INSERT 

 
123 

<PROGRAM>  C1 

 
 
2 '# tracking robot̺conveyor calibra 
3 '# NAME      : C1.prg 
4 '# Create/version : 2006.04.21 A1 

1 '## Ver.A1 ######################## 

TEACH EDIT DELETE INSERT 123 
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�� 8VLQJ�7�%��FORVH�WKH�RSHQHG�³&1´�SURJUDP�RQFH�DQG�WKHQ�UXQ�WKH�PRGLILHG�³&1” program automatically 
with the robot controller. 

Note) When your controller has no operation panel, use the dedicated external signals corresponding to the 
following step to operate the robot. 
$OWKRXJK� WKH� LPDJH�RI� WKH�RSHUDWLRQ�SDQHO� LV� WKH�&5Q'-����FRQWUROOHU�� WKH�RSHUDWLRQ�PHWKRG� LV� WKH�
same in other controllers. 

 
7�%�GLVDEOHG 

  

  

 
6HW�WKH�7�%�>(1$%/(@�
VZLWFK�WR��',6$%/(�� 

&RQWUROOHU�HQDEOHG 

   

6et the controller 
>02'(@�VZLWFK�WR�
�$8720$7,&�� 

Servo ON 

  
 

 
3UHVV�WKH�>692�21@�
key, the 
servo will turn ON, and 
WKH�692�21�ODPS�ZLOO 
light. 

Selection of a program 
number   
Display of  
a program number 

   

3UHVV�WKH�>&+1*�',63@�
key and display 
�352*5$0�12���RQ�
WKH�67$786�180%(5�
display. 

6HOHFWLRQ�RI�  
a program number 

   

 
Press the [UP] or the 
[DOWN] key and 
display program 
QDPH�&1" 

Start of automatic operation   

6WDUW 

   

 
 
3UHVV�WKH�>67$57@�NH\� 
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$IWHU�DXWRPDWLF�RSHUDWLRQ��³&1” program automDWLFDOO\�VWRSV�DQG�WKH�/('�RI�WKH�>6723@�EXWWRQ�LV�WXUQHG�
RQ��2SHQ�³&1´�SURJUDP�DJDLQ�ZLWK�7�%��3UHVV�WKH�>)�@�):'��NH\�WR�GLVSOD\�WKH�VXEVHTXHQW�RSHUDWLRQ�
messages. 
* With this operation, encoder data and workpiece position recognized by the vision sensor are 

acquired. 
 

�� 5RWDWH� WKH�FRQYH\HU� IRUZDUG�DQG�PRYH�D�ZRUNSLHFH�ZLWKLQ� WKH�YLVLRQ�VHQVRU� UHFRJQLWLRQ�DUHD� LQWR� WKH�
robot movement range. 

��� 0RYH�WKH�URERW�WR�WKH�SRVLWLRQ�ZKHUH�LW�LV�DEOH�WR�VXFWLRQ�WKH�ZRUNSLHFH� 
* With this operation, encoder data and robot position are acquired. 

11) 3HUIRUP�VWHS�RSHUDWLRQ�XQWLO�³(QG�´ 
* With this operation, the robot becomes able to recognize the position of the workpiece 

recognized by the vision sensor. 
 
(3) Confirmation after operation 

&KHFN�WKH�YDOXHV�RI�WKH�IROORZLQJ�YDULDEOHV�XVLQJ�7�%� 
(QWHU�WKH�PRGHO�QXPEHU�IRU�WKH�DUUD\�QXPEHU� 
y 9DOXH�RI�³0B�����´� Differences between encoder values when a workpiece is within the vision sensor 

area and when the workpiece is on the robot side 
y 9DOXH�RI�³3B�����´� Data in the variable “350�´��PRGHO�QXPEHU�HQFRGHU�QXPEHU� 
y 9DOXH�RI�³3B�����´� 'DWD�LQ�WKH�YDULDEOH�³350�´��UHFRJQLWLRQ�ILHOG�RI�LPDJH�YLHZ�ZRUNSLHFH�VL]H� 
y 9DOXH�RI�³&B������´� &20�QXPEHU 
y 9DOXH�RI�³&B������´� Vision program name 
&RQILUP�WKDW�HDFK�RI�WKH�DERYH�YDOXHV�LV�HQWered. 
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16. Teaching and Setting of Adjustment Variables (“1” Program) 

This chapter explains operations required to run “1” program. 
* “1” program settings are required for both conveyer tracking and vision tracking. 
“1” program instructs the robot to follow and grab workpieces recognized by a photoelectronic sensor or 
vision sensor and transport the workpieces. 
The teaching positions required by “1” program are explained below, along with how to set adjustment 
variables prepared in the program. 

 

16.1.  Teaching 
The WHDFKLQJ� RI� �6WDUWLQJ� SRLQW� SRVLWLRQ� �SRVLWLRQ� LQ� ZKLFK� LW� LV� ZDLWHG� WKDW� ZRUNSLHFH� DUULYHV��� DQG�
"Transportation destination (position in which the held workpiece is put)" is executed.  
 
For instance, the teaching does the following positions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Teach the origin position and transportation destination. The following explains how to perform these 
operations. 
1) 2SHQ�³�´�SURJUDP�XVLQJ�7�%� 
�� 2SHQ�WKH�>3RVLWLRQ�GDWD�(GLW@�VFUHHQ� 
�� Display “P1” in order to set the robot origin position when the system is started. 
�� 0RYH�WKH�URERW�WR�WKH�RULJLQ�SRVLWLRQ�DQG�WHDFK�LW�WKH�SRVLWLRQ� 
�� Display “PPT” in order to set the transportation destination position (the location where workpieces are 

placed). 
�� 0RYH�WKH�URERW�WR�WKH�WUDQVSRUWDWLRQ�GHVWLQDWLRQ�DQG�WHDFK�LW�WKH position. 
 
&RQILUP�ZKHWKHU�ZRUNSLHFH�FDQ�EH�WUDQVSRUWHG�DW�WKH�SRVLWLRQ�LQ�ZKLFK�WKH�WHDFKLQJ�ZDV�GRQH� 
 
�� 'LVSOD\� ³3��� DW� WKH� VWDUWLQJ� SRLQW� SRVLWLRQ� RQ� WKH� >3RVLWLRQ� GDWD� (GLW@� VFUHHQ�� Turn on the servo by 

gripping the deadman switch. 
�� 0RYH�WKH�URERW�WR�WKH�SRVLWLRQ�RI�³3���SXVKLQJ�)���029(�� 

 
�� 0RYH�WKH�URERW�WR�DQ�DUELWUDU\�SRVLWLRQ��SRVLWLRQ�LQ�ZKLFK�ZRUNSLHFH�IORZV��E\�WKH�MRJ�RSHUDWLRQ� 
��� 'LVSOD\�³337��DW�WKH�WUDQVSRUWDWLRQ�SRLQW�SRVLWLRQ�RQ�WKH�>3RVLWLRQ�GDWD�(GLW@�VFUHHQ��7XUQ on the servo 

by gripping the deadman switch. 

 
11) 0RYH�WKH�URERW�WR�WKH�SRVLWLRQ�RI�³337��SXVKLQJ�)���029(�� 

 
 

<POS>  JNT 100% PPT 

 Y: +500.00    B:  +90.00 
Z: +400.00    C:  +45.00 
L1:+0000.00   L2:+0000.00 

X:  +50.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

<POS>  JNT 100% P1 

 Y: +500.00    B:  +90.00 
Z: +400.00    C: +150.00 
L1:+0000.00   L2:+0000.00 

X: +300.00    A:+0000.00 

Next MOVE 

 
TEACH 

 
Prev 123 

FL1:00000007  FL2:00000000          

�3��6WDUW�
 

Vision sensor 
recognition area 

 

&RQYH\HU�IORZ 

(PPT) 
Transportation 
point 
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16.2. Setting of adjustment variables in the program 

The following section explains how to set adjustment variables, which are required at transportation, and 
details about their setting. 
3OHDVH� UHIHU� WR� VHSDUDWH� PDQXDO� ³'HWDLOHG� ([SODQDWLRQV� RI� )XQFWLRQV� DQG� 2SHUDWLRQV´� IRU� KRZ� WR� VHW�
adjustment variables. 

Table 16�1 List of Adjustment Variables in Programs 

Variable 
name ([SODQDWLRQ 6HWWLQJ�H[DPSOH 

PWK 6HW�WKH�PRGHO�QXPEHU� 
;� �PRGHO�QXPEHU ���WR���� 

:KHQ�\RX�VHW���WR�WKH�PRGHO�QXPEHU� 
�;��<��=��$��%��&�� ������������������� 

35, “1” program and “&0�´�SURJUDP�DUH�UXQ�
simultaneously (multitasking). “1” program moves the 
URERW��DQG�³&0�´�SURJUDP�REVHUYHV�WKH�VHQVRU� 
,W�LV�SRVVLEOH�WR�VSHFLI\�ZKLFK�SURJUDP�LV�SURFHVVHG�
with a higher priority, rather than performing the 
same amount of processing at the same time. 
;� �6HW�WKH�OLQH�QXPEHUV�RI�³�´�SURJUDP�WR�EH�

performed  ���WR����� 
<� �6HW�WKH�OLQH�QXPEHUV�RI�³&0�´�SURJUDP�WR�EH�

performed   ���WR����� 

When you set to run “1” program by one 
OLQH�DQG�UXQ�³&0�´�SURJUDP�E\����OLQHV� 
�;��<��=��$��%��&�� ��������������������� 

PUP1 When operating by the adsorption of workpiece, set 
the height that the robot works. 
Height sets the amount of elevation (mm) from the 
position where workpiece is adsorbed. 
;� �$PRXQW�RI�HOHYDWLRQ�RI�WKH�SRVLWLRQ�ZKHUH�D�URERW�

waits until a workpiece arrives.    (mm) 
<� �$PRXQW�RI�HOHYDWLRQ�IURP�WKH�ZRUNSLHFH�VXFWLRQ�

position (before suctioning)           (mm) 
=� �$PRXQW�RI�HOHYDWLRQ�IURP�WKH�ZRUNSLHFH�

suction position (after suctioning)     (mm) 
 

* Since the Y and Z coordinates indicate 

distances in the Z direction in the tool 

coordinate system, the sign varies depending 

on the robot model. 

:KHQ�WKH�IROORZLQJ�YDOXHV�DUH�VHW� 
 $PRXQW�RI�HOHYDWLRQ�RI�WKH�SRVLWLRQ�ZKHUH�
a robot waits until a workpiece arrives 

                        �����Pm 
 $PRXQW�RI�HOHYDWLRQ�IURP�WKH�ZRUNSLHFH�
suction position (before suctioning)   
                       ��-���PP 
$PRXQW�RI�HOHYDWLRQ�IURP�WKH�ZRUNSLHFH�
suction position (after suctioning)     
         ��-���PP 

 
�;��<��=��$��%��&�� ������-���-������������ 

383� When operating in putting workpiece, set the height 
that the robot works. 
Height sets the amount of elevation (mm) from the 
position where workpiece is adsorbed. 
<� �$PRXQW�RI�HOHYDWLRQ�IURP�WKH�ZRUNSLHFH�

release position (before release).   (mm) 
=� �$PRXQW�RI�HOHYDWLRQ�IURP�WKH�ZRUNSLHFH�

release position (after release).    (mm) 
* Since these values are distances in the Z 

direction of the tool coordinate system, the sign 

varies depending on the robot model. 

:KHQ�WKH�IROORZLQJ�YDOXHV�DUH�VHW� 
$PRXQW�RI elevation from the workpiece 
release position (before release)     
           ��-���PP 
$PRXQW�RI�HOHYDWLRQ�IURP�WKH�ZRUNSLHFH�
release position (after release)       
         ��-���PP 

�;��<��=��$��%��&�� �����-���-������������ 

3$&� When operating by the adsorption of workpiece, the 
acceleration and the deceleration when moving to 
the position on the workpiece are set.  
;� �7KH�DFFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�SRVLWLRQ�

RQ�WKH�ZRUNSLHFH�����WR�����  ��� 
<� �7KH�GHFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�SRVLWLRQ�

on thH�ZRUNSLHFH�����WR�����  ��� 
* The value set by X coordinates and Y 

coordinates of “PAC*” is used for <acceleration 

ratio(%)> of the Accel instruction and 

<deceleration ratio(%)>. 

The value is reduced when the speed of time 

when the robot vibrates and the robot is fast. 

:KHQ�WKH�IROORZLQJ�YDOXHV�DUH�VHW� 
$FFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�SRVLWLRQ�
on the workpiece.   ������ 
Deceleration until moving to the 
position on the workpiece.   ������ 

�;��<��=��$��%��&�� �  
����������������������� 
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3$&� When operating by the adsorption of workpiece, 
the acceleration and the deceleration when 
moving to the workpiece suction position are set. 
;� �7KH�DFFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�

ZRUNSLHFH�VXFWLRQ�SRVLWLRQ�����WR����� ��� 
<� �7KH�GHFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�

workpLHFH�VXFWLRQ�SRVLWLRQ�����WR����� ��� 

:KHQ�WKH�IROORZLQJ�YDOXHV�DUH�VHW� 
$FFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�
workpiece suction position.  ����� 
Deceleration until moving to the 
workpiece suction position.  ����� 

�;��<��=��$��%��&�� ��������������������� 

3$&� When operating by the adsorption of workpiece, 
the acceleration and the deceleration when 
moving toward the position on the workpiece are 
set. 
;� �7KH�DFFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�SRVLWLRQ�

RQ�WKH�ZRUNSLHFH�����WR�����  ��� 
<� �7KH�GHFHOHUDWLRQ�XQWLO�Poving to the position 

RQ�WKH�ZRUNSLHFH�����WR�����  ��� 

:KHQ�WKH�IROORZLQJ�YDOXHV�DUH�VHW� 
$FFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�SRVLWLRQ�
on the workpiece.  ����� 
Deceleration until moving to the 
position on the workpiece.  ����� 

�;��<��=��$��%��&�� ��������������������� 

3$&�� When operating by the release of workpiece, the 
acceleration and the deceleration when moving to 
the position on the workpiece are set.  
;� �7KH�DFFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�SRVLWLRQ�

UHOHDVH�SRVLWLRQ�����WR�����   ��� 
<� �7KH�GHFHOHUDtion until moving to the position 

UHOHDVH�SRVLWLRQ�����WR�����   ��� 

:KHQ�WKH�IROORZLQJ�YDOXHV�DUH�VHW� 
$FFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�SRVLWLRQ�
on the workpiece   ����� 
Deceleration until moving to the 
position on the workpiece   ����� 

�;��<��=��$��%��&�  ��������������������� 

3$&�� When operating by the release of workpiece, the 
acceleration and the deceleration when moving to 
the workpiece release position are set. 
;� �7KH�DFFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�

ZRUNSLHFH�UHOHDVH�SRVLWLRQ�����WR����� ��� 
<� �The deceleration until moving to the 

ZRUNSLHFH�UHOHDVH�SRVLWLRQ�����WR����� ��� 

:KHQ�WKH�IROORZLQJ�YDOXHV�DUH�VHW� 
$FFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�
workpiece release position.  �� � �� 
Deceleration until moving to the 
workpiece release position.  ����� 

�;��<��=��$��%��&�� ��������������������� 

3$&�� When operating by the release of workpiece, the 
acceleration and the deceleration when moving 
toward the position on the workpiece are set. 
;� �7KH�DFFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�SRVLWLRQ�

on the workpiece. (1 tR�����  ��� 
<� �7KH�GHFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�SRVLWLRQ�

RQ�WKH�ZRUNSLHFH�����WR�����  ��� 

:KHQ�WKH�IROORZLQJ�YDOXHV�DUH�VHW� 
$FFHOHUDWLRQ�XQWLO�PRYLQJ�WR�WKH�SRVLWLRQ�
on the workpiece.  ������ 
Deceleration until moving to the 
position on the workpiece.  ������ 

�;��<��=��$��%��&��  
����������������������� 

3'/<� 6HW�WKH�VXFWLRQ�WLPH� 
;��6XFWLRQ�WLPH��V�� 

:KHQ�VHWWLQJ�����VHFRQG�IRU�WKH�VXFNLQJ�
WLPH� 
�;��<��=��$��%��&�� ���������������������� 

3'/<� 6HW�WKH�UHOHDVH�WLPH� 
;��5HOHDVH�WLPH��V�� 

When settinJ�����VHFRQG�IRU�WKH�UHOHDVH�
WLPH� 
�;��<��=��$��%��&�� ���������������������� 

32)6(7 When the adsorption position shifts, the gap can 
EH�FRUUHFWHG��6HW�WKH�FRUUHFWLRQ�YDOXH� 
* The direction of the correction is a direction 
of the hand coordinate system. Please decide 
the correction value after changing the job 
mode to "Tool", pushing the [+X] key and the 
[+Y] key, and confirming the operation of the 
robot. 
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PTN 6HW�WKH�SRVLWLRQ�RI�WKH�URERW�DQG�FRQYH\HU��DQG�WKH�
direction where the workpiece moves. 
;� �7KH�IROORZLQJ�YDOXHV�����WR��� 
 
6HWWLQJ 
value 

&RQYH\HU 
position 

&RQYH\HU 
direction 

1 Front 5LJKW�WR�/HIW 
� Front /HIW�WR�5LJKW 
� Left side 5LJKW�WR�/HIW 
� Left /HIW�WR�5LJKW 
� 5LJKW�VLGH 5LJKW�WR�/HIW 
� 5LJKW�VLGH /HIW�WR�5LJKW 
   

 

When a conveyer is placed in front of the 
robot and the workpiece moves from the 
OHIW�WR�ULJKW���:KHQ�LQ�YLHZ�RI�WKH�URERW� 
�;��<��=��$��%��&�� �������������������� 
 
The relationship between PRNG and 
PTN is shown in “Figure 16�3 Diagram 
of Relationship between Adjustment 
Variables “PRNG” and “PTN” in the 
Program”. 
 

 

351* 6HW�UDQJH�RI�PRWLRQ�ZKHUH�WKH�URERW�MXGJHV�
workpiece to be able to follow. 
;� �7KH�VWDUW�GLVWDQFH�RI�WKH�UDQJH�LQ�ZKLFK�WKH�

robot can follow a workpiece    ��PP� 
<� �7KH�HQG�GLVWDQFH�RI�WKH�UDQJH�LQ�ZKLFK�WKH�

robot can follow a workpiece    ��PP� 
=� �7KH�GLVWDQFH�LQ�ZKLFK�IROORZ�LV�FDQFHOHG�    

                          ��PP� 

The relationship between PRNG and 
PTN is shown in “Figure 16�3 Diagram 
of Relationship between Adjustment 
Variables “PRNG” and “PTN” in the 
Program”. 

3�+5 (For 5+-�6
+5� 
The singular point neighborhood can be moved in 
5+-�6
+5�DW�WKH�MRLQW�RSHUDWLRQ� 
However, when the tracking operation passes 
over the singular point neighborhood for straight 
line operation, the J1 axis accelerates rapidly and 
VSHHG�OLPLW��+���[�HUURU��[ �D[LV�QXPEHU��LV�
generated. 
Then, the singular point neighborhood is limited to 
the tracking by setting this parameter. 
;� �7KH�Time in which the robot can move over 

the workpiece                 ��PV) 
<� �7KH�0D[LPDO�VSHHG�IRU�-��D[LV   ��PP�V) 
=� �7KH�radius of area made singular point 

neighborhood                ��PP� 

�;��<��=��$��%��&�� �  
������������������������� 

 
Refer to “)LJXUH����1 Diagram of 
5HODWLRQVKLS�EHWZHHQ�$GMXVWPHQW�
9DULDEOHV�³351*´�DQG�³3�+5´�LQ�WKH�
Program” 
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�5HVWULFWLRQV�RI�5+-�6
+5�ZKHQ�XVLQJ�WKH�WUDFNLQJ�IXQFWLRQ! 
7KH�5+-�6
+5�FDQ�QRW�SDVs over the singular adjustment point while the tracking operation.  
,W�LV�QHFHVVDU\�WR�DYRLG�VLQJXODU�DGMXVWPHQW�SRLQW�DQG�SODFH�WKH�FRQYH\HU� 
$V�VKRZQ�LQ�)LJXUH����1 or FigXUH�������,I�WKH�FRQYH\HU�LV�LQVWDOOHG�DW�ULJKW�XQGHU�WKH�URERW��WKH�RSHUDWLRQ�UDQJH�
of tracking must been setting out of range of singular adjustment point. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 16�1 Diagram of Relationship between Adjustment Variables “PRNG” and “P3HR” in the Program 
 
 

���PP 

&RQYH\HU 

Workpiece 
movement direction 

351* 
; ���PP 

351* 
< ���PP 351* 

= ���PP 

= ��PP 

Distance that the robot can follow a 
workpiece FDOFXODWHG� E\� ;� YDOXH�� <�
value, speed of conveyer, and PUP1 
value. 
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Figure 16�2 Relationship of singular point neighborhood and tracking area 

 
 
 
 

���PP 

&RQYH\HU 

When the conveyer is placed at the right under 
the robot and the workpiece moves from the 
rear to front � �WKH�;�FRRUGLQDWH�RI�371�LV�“5”) 
and the operation range of tracking is set at  
front of the robot. 
351*䛿䚸䠄;�<�=䠅 (-65,+200,+230) 

Workpiece 
movement direction 
 

��PP 

�6LQJXODU�$GMXVWPHQW�3RLQW! 
The robot can not pass over the 
singular adjustment point while 

the tracking operation. 

= ���PP 
< ���PP 

; �-��PP 

���PP 

&RQYH\HU 

When the conveyer is placed at the right under 
the robot and the workpiece moves from the 
rear to front � �WKH�;�FRRUGLQDWH�RI�371�LV�“5”) 
and the operation range of tracking is set at  
backward the robot. 
351*䛿䚸䠄;�<�=䠅 (+230,-95,-75)  

; ���PP 

< �-��PP = �-��PP 
��PP 

Workpiece 
movement direction 
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Figure 16�3 Diagram of Relationship between Adjustment Variables “PRNG” and “PTN” in the Program 

 

; ���PP 
< ���PP 

���PP 

&RQYH\HU 

When the conveyer is placed in front of the 
robot and the workpiece moves from the right 
to left � �WKH�;�FRRUGLQDWH�RI�371�LV�“1”) 
351*���;�<�=� �+500,+300,+400) 

Workpiece 
movement direction 

= ���PP 

When the conveyer is placed on the left side 
of the robot and the workpiece moves from 
the front to rear � �WKH�;�FRRUGLQDWH�RI�371�LV�
“4”) 

  

&RQYH\HU 

; ���PP 

Workpiece 
movement direction 

When the conveyer is placed on the right side 
of the robot and the workpiece moves from 
the rear to front � �WKH�;�FRRUGLQDWH�RI�371�LV�
“5”) 

  

= ���PP 

���PP 

< ���PP 
���PP 

&RQYH\HU 

; ���PP 

Workpiece 
movement direction 

= ���PP 
< ���PP 

; ���PP 

���PP 

&RQYHyer 

When the conveyer is placed in front of the 
robot and the workpiece moves from the left 
to right � �WKH�;�FRRUGLQDWH�RI�371�LV�“2”) 
351*���;�<�=� �+300,+100,+200) 

Workpiece 
movement direction 

= ���PP 

< ���PP 
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17. Sensor Monitoring Program (“CM1” Program) 

This chapter provides an ovHUYLHZ�RI�³&0�´�SURJUDP��ZKLFK�LV�UXQ�LQ�SDUDOOHO��ZKHQ�³�´�SURJUDP�LV�UXQ� 
'LIIHUHQW� W\SHV� RI� ³&0�´� SURJUDPV� DUH� XVHG� IRU� FRQYH\HU� WUDFNLQJ� DQG� YLVLRQ� WUDFNLQJ�� DQG� GLIIHUHQW�
processing is performed for them. These programs are explained in the following. 
 

17.1. Program for Conveyer Tracking 
³&0�´�SURJUDP�FDOFXODWHV�WKH�ZRUNSLHFH�FRRUGLQDWHV�LQ�WKH�URERW�FRRUGLQDWH�V\VWHP�DW�WKH�PRPHQW�ZKHUH�D�
SKRWRHOHFWURQLF� VHQVRU� LV� DFWLYDWHG� EDVHG� RQ� WKH� IROORZLQJ� GDWD� DFTXLUHG� ZLWK� ³$1´� SURJUDP� DQG� ³&1” 
program, and then stRUHV�WKH�FRRUGLQDWHV�LQ�WKH�WUDFNLQJ�EXIIHU�6WRUDJH�DUHD�WR�SUHVHUYH�GDWD�WHPSRUDULO\�� 
�$FTXLUHG�GDWD! 
y $PRXQW�RI�URERW�PRYHPHQW�SHU�HQFRGHU�SXOVH��3B(QF'OW� 
y Difference between the encoder value when a photoelectronic sensor is activated and the encoder value 

when teaching is performed on a robot 
y Position at which the robot is taught to grab a workpiece 
 

 

17.2. Program for Vision Tracking 
³&0�´� SURJUDP� FRQYHUWV� WKH� ZRUNSLHFH� SRVLWLRQ� UHFRJQL]HG� E\� WKH� YLVLRQ� VHQVRU� WR� WKH� FRUUHVSRQGLQJ�
coordinates in the roERW�FRRUGLQDWH�V\VWHP�EDVHG�RQ� WKH� IROORZLQJ�GDWD�DFTXLUHG�ZLWK� ³$1” program, “B1” 
SURJUDP�DQG�³&1” program, and then stores the coordinates in the tracking buffer. 
�$FTXLUHG�GDWD! 
y $PRXQW�RI�URERW�PRYHPHQW�SHU�HQFRGHU�SXOVH�3B(QF'OW� 
y Difference between the encoder value when a marking sticker is on the vision sensor side and the 

encoder value when the marking sticker is on the robot side 
y Workpiece position recognized by the vision sensor 
y Difference between the encoder value when the vision sensor recognizes a workpiece and the encoder 

value when teaching on the workpiece position was performed on the robot 
y Position at which the robot is taught to grab a workpiece 

 
The timing at which the vision sensor acquires images is calculated such that images of the same workpiece 
DUH�WDNHQ�DW�OHDVW�RQFH�RU�XS�WR�WZLFH�E\�WKH�IROORZLQJ�GDWD�VSHFLILHG�LQ�³&1” program. 
�'DWD�VSHFLILHG�LQ�³&1” program> 
y Field of view in the conveyer movement direction 
y Length of workpieces detected by a vision sensor (length in the conveyer movement direction) 

 

 
 
 
 
 

17-84  Program for Conveyer Tracking 



18 Automatic Operation 
 
 
18. Automatic Operation 

This chapter explains how to prepare the robot before starting the system. 
 

18.1.  Preparation 
1) &KHFN�WKDW�WKHUH�LV�QR�LQWHUIHULQJ�REMHFW�ZLWKLQ�WKH�URERW�PRYHPHQW�UDQJH� 
�) Prepare to run the desired program. 
 
Note) When your controller has no operation panel, use the dedicated external signals corresponding to the 

following step to operate the robot. 
$OWKRXJK�WKH�LPDJH�RI�WKH�RSHUDWLRQ�SDQHO�LV�WKH�robot controller, the operation method is the same in 
other controllers. 

 
7�%�GLVDEOHG 

  

  

 
6HW�WKH�7�%�>(1$%/(@�
VZLWFK�WR��',6$%/(�� 

&RQWUROOHU�HQDEOHG 

   

6HW�the controller 
>02'(@�VZLWFK�WR�
�$8720$7,&�� 

Servo ON 

  
 

 
3UHVV�WKH�>692�21@�
key, the 
servo will turn ON, and 
WKH�692�21�ODPS�ZLOO 
light. 

Selection of a 
program number   
Display of  
a program number 

   

3UHVV�WKH�>&+1*�',63@�
key and display 
�352*5$0�1O." on 
WKH�67$786�180%(5�
display. 

6HOHFWLRQ�RI�  
a program number 

   

 
Press the [UP] or the 
[DOWN] key and 
display program 
name"1." 
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18.2.  Execution 
��%H�VXUH�WKDW�\RX�DUH�UHDG\�WR�SUHVV�WKH�>(PHUJHQF\�6WRS@�EXWWRQ�RI�7�%� LQ� WKH�FDVH�RI�DQ\�XQH[SHFWHG�

movement of the robot. 
��5XQ�WKH�SURJUDP�IURP�WKH�RSHUDWLRQ�SDQHO�RI�WKH�URERW�FRQWUROOHU� 
 
Note) The robot of the specification without the operation panel of the controller operates by the external 

signal corresponding to the following step. 
$OWKRXJK�WKH�LPage of the operation panel is the robot controller, the operation method is the same in 
other controllers. 

 

Start of automatic 
operation   

6WDUW 

   

 
 
3UHVV�WKH�>67$57@�NH\� 

 
 

18.3.  At error occurrence 
,I�WKH�URERW�PRYHV�HUURQHRXVO\��UHIHU�WR�VHSDUDWH�PDQXDO�“Troubleshooting”. 
 

18.4.  Ending 
The robot does not move unless a sensor that monitors workpieces is activated or a vision sensor 
UHFRJQL]HV�D�ZRUNSLHFH��6WRS�WKH�IORZ�RI�ZRUNSLHFHV�IURP�WKH�XSVWUHDP�DQG�SUHVV�WKH�>6723] button of the 
RSHUDWLRQ�SDQHO�RI�WKH�URERW�FRQWUROOHU��&RQILUP�WKDW�WKH�>6723@�ODPS�LV�WXUQHG�RQ� 
 
Note) The robot of the specification without the operation panel of the controller is stopped by the external 

signal. 
 

18.5.  Adjusting method 
<RX�FDQ�FRQILUP�WKe follow operation by automatic driving.  
5HIHU�WR��0DLQWHQDQFH�RI�URERW�SURJUDP��LQ�&KDSWHU��� when you want to adjust it. 
$QG��UHIHU�WR��,Q�VXFK�D�FDVH��LPSURYHPHQW�H[DPSOH���LQ�&KDSWHU�����. 
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19. Maintenance of robot program 

This chapter explains information required when maintaining the sample programs (robot program language 
0(/)$-%$6,&�9�DQG�GHGLFDWHG�LQSXW�RXWSXW�VLJQDOV�� 

19.1. MELFA-BASIC V Instructions 
The lists of instructions, status variables and functions related to tracking operation are shown below. 
3OHDVH� UHIHU� WR� WKH� VHSDUDWH� PDQXDO� ³'HWDLOHG� ([SODQDWLRQV� RI� )XQFWLRQV� DQd Operations” for further 
LQIRUPDWLRQ�DERXW�0(/)$-%$6,&�9� 

19.1.1. List of Instructions 

Table 19�1 List of Instructions 
,QVWUXFWLRQ�QDPH Function 
TrBase 6SHFLI\�WKH�ZRUNSLHFH�FRRUGLQDWH�RULJLQ�RI�WHDFKLQJ�GDWD�DQG�WUDFNLQJ�H[WHUQDO�HQFRGHU�

logic number. 
7U&OU &OHDU�WKH�WUDFNLQJ�GDWD�EXIIHU� 
Trk Declare start and end of the tracking mode. 
TrOut Output signals from a general-purpose output and read the encoder values. 
7U5G 5HDG�ZRUNSLHFH�GDWD�IURP�WKH�WUDFNLQJ�GDWD�EXIIHU� 
TrWrt Write workpiece data in the tracking data buffer. 

19.1.2. List of Robot Status Variables 

Table 19�2 List of Robot Status Variables 
Variable 
name Number of arrays Function $WWULEXWH 

 (*1) Data type 

0B(QF number of 
encoders 
��WR�� 

([WHUQDO�HQFRGHU�GDWD 
([WHUQDO�HQFRGHU�GDWD�FDQ�EH�UHZULWWHQ� 
If this state variable does not set parameter 
“TRMODE" to “1", the value becomes like “0". 

5�: Double-precisio
n real number 

0B(QF/ Number of 
encoder 
䠍to䠔 

The stored encoder data  
䈜 Possible to use from R1 and S1 
䈜 0 always returns in S1. 

5�: Double-precisio
n real number 

3B(QF'OW number of 
encoders 
��WR�� 

$PRXQW�RI�URERW�PRYHPHQW�SHU�HQFRGHU�SXOVH 
*This state variable is made by sample “A1” 
program. 

5�: Position 

0B7UEIFW buffer No. 
1 to The first 
argument of 
parameter 
>75%8)@ 

Number of data items stored in the tracking buffer 5 ,QWHJHU 

3B&YVSG number of 
encoders 
��WR�� 

&RQYH\HU�VSHHG��PP��UDG�VHF� 5 Position 

0B(QF0D[ number of 
encoders 
��WR�� 

The maximum value of external encoder data 5 Double-precisio
n real number 

0B(QF0LQ number of 
encoders 
��WR�� 

The minimum value of external encoder data 5 Double-precisio
n real number 

0B(QF6SG number of 
encoders 
��WR�� 

([WHUQDO�HQFRGHU�VSHHG�8QLW��SXOVH�VHF� 5 6LQJOe-precision 
real number 

0B7UN&4 mechanism No. 
��WR�� 

Tracking operation status of specified mechanism 
��� � 7UDFNLQJ 
��� � 1RW�WUDFNLQJ 

5 ,QWHJHU 

 (*1)5��2QO\�UHDGLQJ�LV�SHUPLWWHG� 5�:��%RWK�UHDGLQJ�DQG�ZULWLQJ�DUH�SHUPLWWHG� 
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19.1.3. List of Functions 

Table 19�3 List of Functions 
Function name Function 5HVXOW 

Poscq(<position>) &KHFN�ZKHWKHU�WKH�VSHFLILHG�SRVLWLRQ�LV�ZLWKLQ�WKH�PRYHPHQW�
range. 
 ���:LWKLQ�WKH�PRYHPHQW�UDQJH 
 ���2XWVLGH�WKH�PRYHPHQW�UDQJH 

,QWHJHU 

TrWcur(<encoder number>, 
<position>,<encoder value>) 

Obtain the current position of a workpiece. 
 
<number of encoders> 
 ��WR�� 

Position 

TrPos(<position>) $FTXLUH�WKH�FRRUGLQDWH�SRVLWLRQ�RI�D�ZRUNSLHFH�EHLQJ�WUDFNHG� 
7UN�2Q�3��3����0�� 
3&� 7U3RV�3�� 
3&��DERYH�LV�REWDLQHG�LQ�WKH�IROORZLQg manner. 
3&� 3��3B(QF'OW
�0B(QF-0����µ�7KH�FXUUHQW�SRVLWLRQ�RI�3� 
3&� 3&�
�3B=HUR�3�
3�� 

Position 

 
 
 

19.1.4. Explanation of Tracking Operation Instructions 

The instructions related to tracking operations are explained in details below. 
 
The explanations of instructions are given using the following format. 

 
[Function] ��'HVFULEHV�WKH�IXQFWLRQ�RI�DQ�LQVWUXFWLRQ� 
[Format] ��'HVFULEHV�WKH�HQWU\�PHWKRG�RI�DUJXPHQWV�RI�DQ�LQVWUXFWLRQ� 

< > indicate an argument. 
[ ] indicates that entry can be omitted. 
� indicate that space is required. 

[Term] ��'HVFULEHV�PHDQLQJ��UDQJH�DQG�VR�RQ�RI�DQ�DUJXPHQW��  
>([DPSOH@ ��3UHVHQWV�VWDWHPHQW�H[DPSOHV� 
>([SODQDWLRQ@ ��3URYLGHV�GHWDLOHG�IXQFWLRQ�GHVFULSWLRQV�DQG�SUHFDXWLRQV� 
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TrBase (tracking base) 
[Function] 

6SHFLI\�WKH�ZRUNSLHFH�Foordinate system origin during the teaching operation and the encoder logic number 
of an external encoder used in tracking operation. 

 
[Format] 

TrBase � �5HIHUHQFH�SRVLWLRQ�GDWD!�>����(QFRGHU�ORJLF�QXPEHU!@ 
 
[Term] 

<Reference position data> (can be omitteG�� 
6SHFLI\�WKH�RULJLQ�SRVLWLRQ�RI�SRVLWLRQ�GDWD�WR�EH�IROORZHG�GXULQJ�WKH�WUDFNLQJ�PRGH� 

<Encoder logic number> �FDQ�EH�RPLWWHG�� 
This is a logic number indicating the external encoder that performs tracking operation.  
1 is set when this argument is omitted. 
6HWWLQJ�UDQJH����WR�� 

 
>([DPSOH@ 

��7U%DVH�3� 
�6SHFLI\�WKH�ZRUNSLHFH�FRRUGLQDWH�RULJLQ�DW�WKH�WHDFKLQJ�SRVLWLRQ� 
��7U5G�3��0��0.,1' 
�5HDG�WKH�ZRUNSLHFH�SRVLWLRQ�GDWD�IURP�WKH�GDWD�EXIIHU� 
��7UN�2Q�3��0� 
�6WDUW�WUDFNLQJ�RI�D�ZRUNSLHFH�ZKRVH�SRVLWLRQ�measured by a sensor is P1 and 

HQFRGHU�YDOXH�DW�WKDW�WLPH�LV�0�� 
��0YV�3� 
�6HWWLQJ�WKH�FXUUHQW�SRVLWLRQ�RI�3��DV�3�F��PDNH�WKH�URERW�RSHUDWH�ZKLOH�IROORZLQJ�

ZRUNSLHFHV�ZLWK�WKH�WDUJHW�SRVLWLRQ�RI�3�F
3B=HUR�3�
3�� 
��+&ORVH�� 
�&ORVH�KDQG��� 
��7UN�2II 
�(Qd the tracking operation. 

 
>([SODQDWLRQ@ 

y 6SHFLI\�WKH�ZRUNSLHFH�FRRUGLQDWH�V\VWHP�RULJLQ�GXULQJ�WKH�WHDFKLQJ�RSHUDWLRQ�DQG�WKH�ORJLF�QXPEHU�RI�DQ�
external encoder used in tracking operation.  

y ,I�DQ�HQFRGHU�ORJLF�QXPEHU�LV�RPLWWHG��WKH�SUHYLRXVO\�VSHFLILed value 1 is set. 
y The reference position data and encoder number are set to their initial values until they are specified by 

WKH�7U%DVH�LQVWUXFWLRQ�RU�WKH�7UN�2Q�LQVWUXFWLRQ��7KH�LQLWLDO�YDOXH�LV�3B=HUR�IRU�WKH�UHIHUHQFH�SRVLWLRQ�GDWD�
and 1 for the encoder number. 

y Describes the relationship of “Tr%DVH´�DQG�³7UN´�DQG�³0YV�3�´� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

6HDUFK�DUHD�  
of Vision sensor 

Workpiece 
movement direction 

P1 

0� 0�F 

P1c 

3� 

3����7HDFKLQJ�SRVLWLRQ�LQ�“&�” program. 
3����:RUNSLHDFH�SRVLWLRQ�ZKHQ�FDSWXUHG�IURP�YLVLRQ�VHQVRU�LQ�“&0�” program 
3�F���&XUUHQW�:RUNSLHFH�SRVLWLRQ�� � � � � � � � � � � � � � � � � � � 0�F���&XUUHQW�HQFRGHU�YDOXH 
0����(QFRGHU�YDOXH�ZKHQ�FDSWXUHG�IURm vision sensor in “&0�” program 
3����7DUJHW�SRVLWLRQ 

,QY�3�� 

Origin of tracking 

3� 
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TrClr (tracking data clear) 
[Function] 

&OHDUV�WKH�WUDFNLQJ�GDWD�EXIIHU� 
 
[Format] 

7U&OU�� [<Buffer number>] 

 
[Term] 

<Buffer number> (cannot be omittHG�� 
6SHFLI\�WKH�QXPEHU�RI�D�JHQHUDO-purpose output to be output. 
6HWWLQJ�UDQJH���WR����7KH�ILUVW�DUJXPHQW�RI�SDUDPHWHU�>75%8)@) 

 
>([DPSOH@ 

��7U&OU��  
�&OHDU�WUDFNLQJ�GDWD�EXIIHU�1R���� 
��
/223 
��,I�0B,Q��� ��7KHQ�*R7R�
/223  ' Jump to *LOOP if input signDO�1R�����WR�ZKLFK�D�SKRWRHOHFWURQLF�

 sensor is connected, is OFF. 
��0�� 0B(QF���  
�$FTXLUH�GDWD�RI�HQFRGHU�QXPEHU���DW�WKH�WLPH�ZKHQ�LQSXW�VLJQDO�

 1R����LV�WXUQHG�RQ�DQG�VWRUH�LW�LQ�0��� 
��7U:UW�3���0���0.  ' Write workpiece position data P1, encoder valXH�0���DW�WKH�WLPH�

 DQ�LPDJH�LV�DFTXLUHG�DQG�PRGHO�QXPEHU�0.�LQ�WKH�EXIIHU� 
 
>([SODQDWLRQ@ 

y &OHDU�LQIRUPDWLRQ�VWRUHG�LQ�VSHFLILHG�WUDFNLQJ�EXIIHU����WR���� 
y ([HFXWH�WKLV�LQVWUXFWLRQ�ZKHQ�LQLWLDOL]LQJ�D�WUDFNLQJ�SURJUDP� 

 

19-90  MELFA-BASIC V Instructions 



19 Maintenance of robot program 

 

 

Trk (tracking function) 
[Function] 

$IWHU�7UN�2Q�LV�H[HFXWHG��WKH�URERW�JRHV�LQWR�WKH�WUDFNLQJ�PRGH�DQG�RSHUDWHV�ZKLOH�IROORZLQJ�WKH�FRQYH\HU�
operation until Trk Off is executed. 

 

[Format] 

Trk � 2Q>��0HDVXUHPHQW�SRVLWLRQ�GDWD!>�>�(QFRGHU�GDWD!@>�>�5HIHUHQFH�SRVLWLRQ�GDWD!@>�>�(QFRGHU� ORJic 

number>] ] ] ] ] 

Trk � Off 

 

[Term] 

<Measurement position data> �FDQ�EH�RPLWWHG�� 
6SHFLI\�WKH�ZRUNSLHFH�SRVLWLRQ�PHDVXUHG�E\�D�VHQVRU� 

<Encoder data> �FDQ�EH�RPLWWHG�� 
6SHFLI\�D�YDOXH�RI�DQ�HQFRGHU�LQVWDOOHG�RQ�D�FRQYH\HU�ZKHQ�D�ZRUNSLHFH�LV�PHDVXUHG� 

<Reference position data> �FDQ�EH�RPLWWHG�� 
6SHFLI\�WKH�RULJLQ�SRVLWLRQ�RI�SRVLWLRQ�GDWD�WR�EH�IROORZHG�GXULQJ�WKH�WUDFNLQJ�PRGH��  

,I�WKLV�DUJXPHQW�LV�RPLWWHG��WKH�URERW�IROORZV�WKH�FRQYH\HU�XVLQJ�WKH�SRVLWLRQ�VSHFLILHG�E\�WKH�7U%DVH�
instruction as the origin.  

7KH�LQLWLDO�YDOXH�LV�3=(52� 
<Encoder logic number> �FDQ�EH�RPLWWHG�� 

This is a logic number indicating the external encoder that performs tracking operation.  

1 is set when this argument is omitted. 

6HWWLQJ�UDQJH����WR�� 

 

>([DPSOH@ 
��7U%DVH�3� 
�6SHFLfy the workpiece coordinate origin at the teaching position. 

��7U5G�3��0��0.,1' 
�5HDG�WKH�ZRUNSLHFH�SRVLWLRQ�GDWD�IURP�WKH�GDWD�EXIIHU� 
��7UN�2Q�3��0� 
�6WDUW�WUDFNLQJ�RI�D�ZRUNSLHFH�ZKRVH�SRVLWLRQ�PHDVXUHG�E\�D�VHQVRU�LV�3��DQG�

encoder value at that time LV�0�� 
��0YV�3� 
�6HWWLQJ�WKH�FXUUHQW�SRVLWLRQ�RI�3��DV�3�F��PDNH�WKH�URERW�RSHUDWH�ZKLOH�IROORZLQJ�

ZRUNSLHFHV�ZLWK�WKH�WDUJHW�SRVLWLRQ�RI�3�F
3B=HUR�3�
3���3��LQGLFDWHV�WKH�
workpiece grabbing position). 

��+&ORVH�� 
�&ORVH�KDQG��� 
��7UN�2II 
�(QG�WKH�WUDFking operation. 

 

>([SODQDWLRQ@ 
y 6SHFLI\�WKH�SRVLWLRQ�UHODWLYH�WR�WKH�SRVLWLRQ�GDWD�VSHFLILHG�E\�7UN�2Q�DV�VKRZ�LQ�OLQH����RI�WKH�VWDWHPHQW�

example for the target position of the movement instruction during tracking operation. 

 

$�WDUJHW�SRVLWLRQ�WKDW�PRYHs in the tracking is calculated based on the workpiece position 

when Trk On. 

7KH�+�����HUURU�PLJKW�RFFXU�ZKHQ�D�WDUJHW�SRVLWLRQ�GRHVQ
W�H[LVW� LQ� WKH�URERW�UDQJH�DW�
the time of Trk On. 

Please execute Trk Off before the movement to the target position when the error occurs. 

$QG��SOHDVH�H[HFXWH�7UN�2Q�DJDLQ� 
 

y ³3B=HUR�3�´�LQ�´3�F
3B=HUR�3�
3�´�LQ�>([DPSOH@�FDQ�EH�UHSODFHG�ZLWK�,19�3���  
   

�6�:�9HU�5��RU�ODWHU��64�VHULHV���6��RU�ODWHU��6'�VHULHV���&5����&5����VHULHV� 
When Hlt command is executed during tracking movement, tracking movement will be 

stopped (an equivalent for the Trk Off command) and execution of the program will be 

LQWHUUXSWHG��,Q�XVH�RI�WKH�PXOWL-mechanism, tracking movement is stopped to the robot of 

WKH�PHFKDQLVP�QXPEHU�JRW�E\�WKH�*HW0�FRPPDnd. When you continue tracking 

movement by the restart (continuation), please create the program to execute the Trk On 

command. 

�6�:�9HU��EHIRUH�5���64�VHULHV���EHIRUH�6���6'�VHULHV� 
When Hlt command is executed during tracking movement, execution of the program will 

stop, but continue the conveyor tracking movement. When you stop tracking movement, 

please execute the Trk Off command before executing Hlt command. 

 

 

 &$87,21 

 

 &$87,21 
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TrOut (reading tracking output signal and encoder value) 
[Function] 

5HDG� D� WUDFNLQJ� RXWSXW� Yalue specified by a general-purpose output and read the value of an external 
encoder synchronously with the output. 

 
[Format] 

TrOut � �2XWSXW�QXPEHU!���(QFRGHU���YDOXH�UHDG�YDULDEOH!�>���>�(QFRGHU���YDOXH�UHDG�YDULDEOH!@ 
  >���>�(QFRGHU���YDOXH�UHDG�YDULDEOH!@�>���>�(QFRGHU���YDOXH�UHDG�YDULDEOH!@ 
  >���>�(QFRGHU���YDOXH�UHDG�YDULDEOH!@�>���>�(QFRGHU���YDOXH�UHDG�YDULDEOH!@ 
  >���>�(QFRGHU���YDOXH�UHDG�YDULDEOH!@�>���>�(QFRGHU���YDOXH�UHDG�YDULDEOH!@�@@@@@@@ 

 
[Term] 

<Output number> �FDQQRW�EH�RPLWWHG�� 
6SHcify the number of a general-purpose output to be output. 

<Encoder n value read variable> �FDQ�EH�RPLWWHG�� 
6SHFLI\�D�GRXEOH-precision value variable in which read values of an external encoder are stored. 
1RWH��Q�LV�D�YDOXH�LQ�WKH�UDQJH�IURP���WR��� 

 
>([Dmple] 

1 *LOOP1 
��,I�0B,Q������!���*R7R�
/223� 
�&KHFN�ZKHWKHU�D�SKRWRHOHFWURQLF�VHQVRU�LV�DFWLYDWHG� 
��7U2XW�����0�����0�� ' Output from general-SXUSRVH�RXWSXW�1R�����DQG�VWRUH�WKH�YDOXH�RI�

H[WHUQDO�HQFRGHU�1R���LQ�0����DQG�VWRUH�WKH�YDOXH�RI�H[WHUQDO�HQFRder 
1R���LQ�0���V\QFKURQRXVO\�ZLWK�WKH�RXWSXW� 

��
/223� 
��,I�0B,Q������!���*R7R�
/223� µ Wait until the signal (general-SXUSRVH�LQSXW�1R�����ZKLFK�VKRZV�

acquiring image from the vision sensor is turned on. 
��0B2XW���� ��  µ 7XUQ�RII�WKH�1R����JHQHUDO-purpose output. 

 
>([SODQDWLRQ@ 

y This instruction is used when triggering the vision sensor that calculates positions of workpieces to be 
tracked. 

y ,W�LV�SRVVLEOH�WR�NQRZ�WKH�SRVLWLRQ�ZKHUH�ZRUNSLHFH�LPDJHV�DUH�DFTXLUHG�E\�REWDLQLQJ�WKH�H[WHUQDO�
encoder values synchronously with the output.  

y The general-purpose output signal specified <Output number> is maintained. Therefore, please turn off 
WKH�VLJQDO�E\�XVLQJ�WKH�0B2XW�VWDWH�DULDEOH�ZKHQ�\RX�FRQILUP�DFTXLULQJ�RI�WKH�YLVLRQ�VHQVRU� 
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TrRd (reading tracking data) 
[Function] 

5HDG�SRVLWLRQ�GDWD�IRU�WUDFNLQJ�RSHUDWLRQ��HQFRGHU�GDWD�DQG�VR�RQ�IURP�WKH�GDWD�EXIIHU� 
 
[Format] 

7U5G � �3RVLWLRQ�GDWD!�>����(QFRGHU�GDWD!@�>���>�0RGHO�QXPEHU!@�>���>�%XIIHU�QXPEHU!@�>����(QFRGHU�QXPEHU!@�@�@�@ 
 
[Term] 

<Position data> (cDQQRW�EH�RPLWWHG�� 
6SHFLI\�D�YDULDEOH�WKDW�FRQWDLQV�ZRUNSLHFH�SRVLWLRQV�UHDG�IURP�WKH�EXIIHU� 

<Encoder data> �FDQ�EH�RPLWWHG�� 
6SHFLI\�D�YDULDEOH�WKDW�FRQWDLQV�HQFRGHU�YDOXHV�UHDG�IURP�WKH�EXIIHU� 

<Model number> �FDQ�EH�RPLWWHG�� 
6SHFLI\�D�YDULDEOH�WKDW�FRntains model numbers read from the buffer. 

<Buffer number> �FDQ�EH�RPLWWHG�� 
6SHFLI\�D�QXPEHU�RI�D�EXIIHU�IURP�ZKLFK�GDWD�LV�UHDG��  
1 is set if the argument is omitted.  
6HWWLQJ�UDQJH����WR���7KH�ILUVW�DUJXPHQW�RI�SDUDPHWHU�>75%8)@� 

<Encoder number> (can bH�RPLWWHG�� 
6SHFLI\�D�YDULDEOH�WKDW�FRQWDLQV�YDOXHV�RI�H[WHUQDO�HQFRGHU�QXPEHUV�UHDG�IURP�WKH�EXIIHU� 

 
>([DPSOH@ 

(1) Tracking operation program 
��7U%DVH�3� 
�6SHFLI\�WKH�ZRUNSLHFH�FRRUGLQDWH�RULJLQ�DW�WKH�WHDFKLQJ�SRVLWLRQ� 
��7U5G�3��0��0. 
�5HDG�WKH�ZRUNSiece position data from the data buffer. 
��7UN�2Q�3��0� 
�6WDUW�WUDFNLQJ�RI�D�ZRUNSLHFH�ZKRVH�PHDVXUHG�SRVLWLRQ�LV�3��DQG�HQFRGHU�YDOXH�

DW�WKH�WLPH�RI�PHDVXUHPHQW�LV�0�� 
��0YV�3� 
�6HWWLQJ�WKH�FXUUHQW�SRVLWLRQ�RI�3��DV�3�F��PDNH�WKH�URERW�RSHUDWH�ZKLOH�IROlowing 

ZRUNSLHFHV�ZLWK�WKH�WDUJHW�SRVLWLRQ�RI�3�F
3B=HUR�3�
3:�� 
��+&ORVH�� 
�&ORVH�KDQG��� 
��7UN�2II 
�(QG�WKH�WUDFNLQJ�RSHUDWLRQ� 

 
����6HQVRU�GDWD�UHFHSWLRQ�SURJUDP 

1 *LOOP 
��,I�0B,Q��� ��7KHQ�*R7R�
/223 
�-XPS�WR�
/223�LI�LQSXW�VLJQDO�1R�����WR�ZKLFK�D�

photoelectronic sensor is connected, is OFF. 
��0�� 0B(QF��� 
�$FTXLUH�GDWD�RI�HQFRGHU�QXPEHU���DW�WKH�WLPH�ZKHQ�LQSXW�

VLJQDO�1R����LV�WXUQHG�RQ�DQG�VWRUH�LW�LQ�0��� 
��7U:UW�3���0���0. 
�:ULWH�ZRUNSLHFH�SRVLWLRQ�GDWD�3���HQFRGHU�YDOXH�0���DW�WKH�

time an imaJH�LV�DFTXLUHG�DQG�PRGHO�QXPEHU�0.�LQ�WKH�EXIIHU� 
 
>([SODQDWLRQ@ 

y 5HDG�WKH�ZRUNSLHFH�SRVLWLRQ��URERW�FRRUGLQDWHV���HQFRGHU�YDOXH��PRGHO�QXPEHU�DQG�HQFRGHU�QXPEHU�
stored by the TrWrt instruction from the specified buffer.  

y ,I�WKH�7U5G�LQVWUXFWLRQ�LV�H[HFXWHG�ZKHQ�QR�GDWD�LV�VWRUHG�LQ�WKH�VSHFLILHG�EXIIHU��(UURU������7KHUH�LV�QR�
read data) occurs. 
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TrWrt (writing tracking data) 
[Function] 

Write position data for tracking operation, encoder data and so on in the data buffer. 
 
[Format] 

TrWrt � <Position daWD!�>����(QFRGHU�GDWD!@�>���>�0RGHO�QXPEHU!@�>���>�%XIIHU�QXPEHU!@�>����(QFRGHU�QXPEHU!@�@�@�@ 
 
[Term] 

<Position data> �FDQQRW�EH�RPLWWHG�� 
6SHFLI\�WKH�ZRUNSLHFH�SRVLWLRQ�PHDVXUHG�E\�D�VHQVRU� 

<Encoder data> �FDQ�EH�RPLWWHG�� 
6SHFLI\�WKH�YDOXH�RI�DQ�HQFRGer mounted on a conveyer at the time a workpiece is measured. 
7KH�HQFRGHU�YDOXH�DFTXLUHG�LQ�WKH�0B(QF���VWDWH�YDULDEOH�DQG�WKH�7U2XW�LQVWUXFWLRQ�LV�  
specified usually. 

<Model number> �FDQ�EH�RPLWWHG�� 
6SHFLI\�WKH�PRGHO�QXPEHU�RI�ZRUNSLHFHV� 
6HWWLQJ�UDQJH����WR������ 

<Buffer number> �FDQ�EH�RPLWWHG�� 
6SHFLI\�D�GDWD�EXIIHU�QXPEHU��  
1 is set if the argument is omitted. 
6HWWLQJ�UDQJH����WR���7KH�ILUVW�DUJXPHQW�RI�SDUDPHWHU�>75%8)@� 

<Encoder number> �FDQ�EH�RPLWWHG�� 
6SHFLI\�DQ�H[WHUQDO�HQFRGHU�QXPEHU��  
The same number as the buffer number is set if the argument is omitted. 
6HWWLQJ�UDQJH����WR�� 

 
>([DPSOH@ 

(1) Tracking operation program 
��7U%DVH�3� 
�6SHFLI\�WKH�ZRUNSLHFH�FRRUGLQDWH�RULJLQ�DW�WKH�WHDFKLQJ�SRVLWLRQ� 
��7U5G�3��0��0.,1' 
�5HDG�WKH�ZRUNSLHFH�SRVLWLRQ data from the data buffer. 
��7UN�2Q�3��0� 
�6WDUW�WUDFNLQJ�RI�D�ZRUNSLHFH�ZKRVH�PHDVXUHG�SRVLWLRQ�LV�3��DQG�HQFRGHU�

YDOXH�DW�WKH�WLPH�RI�PHDVXUHPHQW�LV�0�� 
��0YV�3� 
�6HWWLQJ�WKH�FXUUHQW�SRVLWLRQ�RI�3��DV�3�F��PDNH�WKH�URERW�RSHUDWH�ZKLOH�

following workpiHFHV�ZLWK�WKH�WDUJHW�SRVLWLRQ�RI�3�F
3B=HUR�3�
3:�� 
��+&ORVH�� 
�&ORVH�KDQG��� 
��7UN�2II 
�(QG�WKH�WUDFNLQJ�RSHUDWLRQ� 

 
����6HQVRU�GDWD�UHFHSWLRQ�SURJUDP 

1 *LOOP 
��,I�0B,Q��� ��7KHQ�*R7R�
/223 
�-XPS�WR��/223�LI�LQSXW�VLJQDO�1R�����WR�ZKLFK�D�

photoelectronic sensor is connected, is OFF. 
��0�� 0B(QF��� 
�$FTXLUH�GDWD�RI�HQFRGHU�QXPEHU���DW�WKH�WLPH�ZKHQ�LQSXW�

VLJQDO�1R����LV�WXUQHG�RQ�DQG�VWRUH�LW�LQ�0��� 
��7U:UW�3���0���0. 
�:ULWH�ZRUNSLHFH�SRVLWLRQ�GDWD�3���HQFRGHU�YDOXH�0���DW�WKH�

time an image is acquireG�DQG�PRGHO�QXPEHU�0.�LQ�WKH�EXIIHU� 
 
>([SODQDWLRQ@ 

y This function stores the workpiece position (robot coordinates) at the time when a sensor recognizes a 
workpiece, encoder value, model number and encoder number in the specified buffer. 

y $UJXPHQWV�RWKHU�WKDQ�WKH�ZRUNSLHFH�SRVLWLRQ��URERW�FRRUGLQDWHV��FDQ�EH�RPLWWHG��,I�DQ\�RI�WKH�DUJXPHQWV�
are omitted, the robot operates while following changes of position data. 

y :RUNSLHFHV�ZLWKLQ�WKH�VDPH�ZRUNSLHFH�MXGJPHQW�GLVWDQFH�VHW�LQ�WKH�³75&:'67´�SDUDPHWHU�DUH�
UHJDUGHG�DV�WKH�VDPH�ZRUNSLHFH��(YHQ�LI�WKH�GDWD�LV�ZULWWHQ�WZLFH�LQ�WKH�EXIIHU�ZLWK�WKH�7U:UW�LQVWUXFWLRQ��
only one data set is stored in the buffer. For this reason, data for one workpiece only is read with the 
7U5G�LQVWUXFWLRQ�HYHQ�LI�LPDJHV�RI�WKH�VDPH workpiece are acquired twice with a vision sensor.  
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M_EncL (Latched Encoder data) 
 
[Function] 
$W�WKH�LQVWDQW�RI�UHFHLSW�RI�D�75(1�VLJQDO�IRU�4��('3;�PRGXOH��D�VWRUHG�HQFRGHU�GDWD�LV�UHDG� 
$OVR����LV�ZULWWHQ�WR�FOHDU�WKH�VWRUHG�HQFRGHU�GDWD�WR�]HUR� 
 

[Format] 
([DPSOH��1XPHULF�9DULDEOH! 0B(QF/>��ORJLF�HQFRGHU�QXPEHU!�@� � �  --------referencing  
0B(QF/>��ORJLF�HQFRGHU�QXPEHU!�@ �&RQVWDQWV!                  --------writing 

 
 

[Terminology] 
�1XPHULF�9DULDEOH!� � � � � � 6SHFLI\�WKH�QXPHULFDO�YDULDEOH�WR�VXEVWLWXWH� 

$YDLODEOH�DUJXPHQW�W\SH 
 Numeric value 

Position Joint &KDUDFWHU 
string ,QWHJHU 5HDO�

number 
Double-precision 

real number 

Variable ż ż ż ż 
(member data) 

ż 
(member data) 

- 
(UURU����� 

ż䠖$YDLODEOH� � -䠖Not available䠄syntax error at input time䠅 
 

<logic encoder number> (can be omitted)   6SHFLI\�WKH�YDOXH�RI�DQ�ORJLF�HQFRGHU�QXPEHU 
$YDLODEOH�DUJXPHQW�W\SH 
 Numeric value 

Position Joint &KDUDFWHU 
string ,QWHJHU 5HDO�

number 
Double-precision 

real number 
&RQVWDQWV ż ż 

5RXQGLQJ 
ż 

5RXQGLQJ 
- - - 

(UURU����� 
Variable ż ż 

5RXQGLQJ 
ż 

5RXQGLQJ 
ż 

(member data) 
ż 

(member data) 
- 

(UURU����� 
ż䠖$YDLODEOH� � -䠖Not available䠄syntax error at input time䠅 

 
�&RQVWDQWV!    6SHFLI\�WKH stored encoder data to initial value(zero or other). 

$YDLODEOH�DUJXPHQW�W\SH 
 Numeric value 

Position Joint &KDUDFWHU 
string ,QWHJHU 5HDO�

number 
Double-precision 

real number 
&RQVWDQWV ż ż ż - 

(UURU����� 
- 

(UURU����� 
- 

(UURU����� 
Variable ż ż ż ż 

(member data) 
ż 

(member data) 
- 

(UURU����� 
ż䠖$YDLODEOH� � -䠖Not available䠄syntax error at input time䠅 

 
 
[5HIHUHQFH�3URJUDP@ 
��0(1&�� 0B(QF/���� � � � � � $W�ORJLF�HQFRGHU�QXPEHU����DVVLJQ�HQFRGHU�GDWD�VWRUHG�DW�WKH�WLPH�RI�UHFHLSW� �  

RI�D�75(1�VLJQDO�WR�WKH�YDULDEOH�0(1&��� 
��0(1&�� 0B(QF/�0��� $W� D� ORJLF� HQFRGHU� QXPEHU� VSHFLILHG� LQ� WKH� YDULDEOH�0���� DVVLJQ� HQcoder 

GDWD�VWRUHG�DW�WKH�WLPH�RI�UHFHLSW�RI�D�75(1�VLJQDO�WR�WKH�YDULDEOH�0(1&��� 
��7U:UW�3���0(QF/�����0.� � �  :ULWH�ZRUN�SRVLWLRQ�GDWD�3���HQFRGHU�YDOXH�0B(QF/����SUHVHQW�DW�WKH�WLPH�RI�

UHFHLSW�RI�D�75(1�VLJQDO�DQG�ZRUN�FDWHJRU\�QXPEHU�0.�RQWR�WKH�EXIIHU�� for 
tracking. 

��0B(QF/��� �� � � � � � � � � � � � � 8VH�ODWFKHG�GDWD�WR�FOHDU�WKH�HQFRGHU�WR�]HUR�DV�LW�LV�QRW�UHTXLUHG�XQWLO�QH[W�  
                           latched data is used. 
 
 

>([SODQDWLRQ@ 
��6WRUHG�HQFRGHU�YDOXH�FRUUHVSRQGLQJ�WR�WKH�HQFRGHU�QXPEHU�EHLQJ�VSHFLfied in <logical encoder number> is 
acquired. 
(QFRGHU�YDOXH�LV�VWRUHG�LQ�PHPRU\�DW�D�ORZ-to-high or high-to-ORZ�WUDQVLWLRQ�RI�75(1�VLJQDO�ZKLFK�KDV�EHHQ�
VSHFLILHG�ZLWK�D�',3�VZLWFK�RQ�4��('3;�PRGXOH� 
(QFRGHU� YDOXH� WKXV� DFTXLUHG� LV� ZULWWHQ� RQWR� WKH� EXIIHU� Ior tracking by using a TrWr command so as to 
perform tracking operations. 
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��$V�HQFRGHU�YDOXH�LV�LQ�GRXEOH-precision real number, specify <numerical variable> with a variable which is of 
double-precision real-number type. 
��<RX�FDQ�RPLW�WKH�VWHS�WR�VSHFLI\ <logic encoder number> . When it is omitted, logic encoder number will be 
treated as "1." 
��1XPEHU�ZKLFK�\RX�FDQ�HQWHU� WR� VSHFLI\��ORJLF�HQFRGHU�QXPEHU!� LV� DQ� LQWHJHU� LQ� WKH� UDQJH�RI� ���� WR� �����
(QWHULQJ�DQ\WKLQJ�HOVH�FDXVHV�/������2XW-of-UDQJH�$UJXPHQW��error to occur. 

�,I�D�QXPEHU�KDYLQJ�D�GHFLPDO�SDUW�LV�HQWHUHG��WKH�IUDFWLRQ�RI�����RU�RYHU�ZLOO�EH�FRXQWHG�DV�RQH�DQG�WKH�UHVW�
will be cut away. 
��$V�ODWFKHG�HQFRGHU�GDWD�UHSUHVHQWV�D�YDOXH�SUHVHQW�DW�D�ORZ-to-high or high-to-ORZ�WUDQVLWLRQ�RI�75(1�VLJQDO, 
\RX� VKRXOG� FKHFN� LQSXW� FRUUHVSRQGLQJ� WR� LQSXW� QXPEHU� LQ� ���� WR� ���� UDQJH�ZKLFK�KDV� EHHQ� DVVLJQHG� WR�
75(1�VLJQDO�ZKHQ�UHDGLQJ�LW�RXW� 
��<RX�FDQ�FOHDU�WKH�HQFRGHU�WR�]HUR�E\�W\SLQJ�����DIWHU�KDYLQJ�XVHG�ODWFKHG�HQFRGHU�GDWD��7KLV�VWHS�PD\�EH�
performed as a precaution against using previously latched data. 
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19.2. Timing Diagram of Dedicated Input/Output Signals 

19.2.1. Robot Program Start Processing 

The signal timing when a robot program is started from an external device is shown below. 
5RERW3/&

Turning servo ON
(65921�

6HUYR�21
�65921�

Program selectable
�6/27,1,7�

Program reset
�6/27,1,7�

Operating
�67$57�

6WDUW
�67$57�

6WRS
�6723�

H

L

䐟 䐠 䐡 䐢

H

L

H

L

H

L

H

L

H

L

H

L   
 

c 3/&�VHWV�³VHUYR�21�+´�ZKHQ�LW�GHWHFWV�³WXUQLQJ�VHUYR�21�/�´�7KH�URERW�WXUQV�WKH�VHUYR�SRZHU�VXSSO\�RQ�
DQG�VHWV�³WXUQLQJ�VHUYR�21�+�´�3/&�DFNQRZOHGJHV�³WXUQLQJ�VHUYR�21�+´�DQG�VHWV�³VHUYR�21�/�´ 

 
d 3/&�VHWV�³SURJUDP�UHVHW�+´�XSRQ�UHFHLYLQJ�³SURJUDP�VHOHFWDEle L.” The robot returns to the beginning of 

WKH�SURJUDP�DQG�VHWV�³SURJUDP�VHOHFWDEOH�+´�ZKHQ�WKH�SURJUDP�EHFRPHV�UHDG\�WR�EH�VWDUWHG��3/&�VHWV�
“program reset L” when it detects “program selectable H.” 

 
e 3/&�DFNQRZOHGJHV�³WXUQLQJ�VHUYR�21�+�´�³SURJUDP�VHOectable H” and “operating L” and sets “start H.” 
 7KH�URERW�VHWV�³SURJUDP�VHOHFWDEOH�/´�DQG�³RSHUDWLQJ�+´�ZKHQ�LW�GHWHFWV�³VWDUW�+�´�3/&�FRQILUPV�

“operating H” and sets “start L.” 
 
f ,I�D�VWRS�VLJQDO�LV�LQSXW��WKH�IROORZLQJ�SURFHVVLQJ�LV�SHUIRUPHG� 

Upon reFHLYLQJ�³VWRS�+´�IURP�3/&��WKH�URERW�VHWV�³RSHUDWLQJ�/�´ 
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20. Troubleshooting 

This section explains causes of error occurrence and actions to be taken. 
 

20.1. Occurrence of Error Numbers in the Range from 9000 to 9999 
This section describes causes of errors that may occur while starting a program and how to handle them. 

 
Table 20�1 List of Errors in Sample Programs 

(UURU�
number (UURU�GHVFULSWLRQ &DXVHV�DQG�DFWLRQV 

���� &RPPXQLFDWLRQ�
error 

>&DXVHV@ 
The network vision sensor and the robot cannot be connected by the 
³&1” program or the robot cannot log on the vision sensor. 

>$FWLRQV@ 
1) &KHFN�WKH�(WKHUQHW�FDEOH�ZKLFK�FRQQHFWV�WKH�URERW�ZLWK�WKH�QHWZRUN�

vision sensor. 
���� (QFRGHU�QXPEHU�RXW�

of range 
>&DXVHV@ 

The encoder number specified in “$1´�SURJUDP�WR�³&1´�SURJUDP�LV�´�´�
RU�´�´�RU�ODUJHU� 

>$FWLRQV@ 
1) &KHFN�WKH�;�FRRUGLQDWH�RI�WKH�SRVLWLRQ�YDULDEOH�´3(´�LQ�WKH�SURJUDPV� 

���� 0RGHO�QXPEHU�RXW�RI�
range 

>&DXVHV@ 
7KH�PRGHO�QXPEHU�VSHFLILHG�LQ�³&1´�SURJUDP�LV�´�´�RU�´��´�RU�ODUJHU� 

>$FWLRQV@ 
1) &KHFN�WKH�;�FRRUGLQDWH�RI�WKH�SRVLWLRQ�YDULDEOH�³350�´�LQ�³&1” 

program. 
�� ,I�WKHUH�DUH�PRUH�WKDQ����PRGHOV��FKDQJH�³0:.0$; ��´�OLQH�LQ�

³&1” program. 
���� Position accuracy 

out of range 
>&DXVHV@ 
7KH�ZRUNSLHFH�SRVLWLRQ�FDOFXODWHG�E\�RSHUDWLRQV�LQ�³$1” pURJUDP�WR�³&1” 
program is very different from the theoretical value. 
The example is shown in (*1). 

>$FWLRQV@ 
1) &KHFN�WKH�;�DQG�<�FRRUGLQDWHV�RI�WKH�SRVLWLRQ�YDULDEOH�´3975´�LQ�

³&0�´�SURJUDP��7KHVH�YDOXHV�UHSUHVHQW�WKH�GLIIHUHQFH�IURP�WKH�
theoretical value. 

�� ,I�WKH�GLIIHUHQFH�VWRUHG�LQ�³3975´�LV�ODUJH��UXQ�³$1´�SURJUDP�WR�³&1” 
program again. 

�� 3OHDVH�DGG�WKH�YDOXH�RI�SRVLWLRQDO�YDULDEOH�³3&+.��LQ�WKH�
&0�
�
program when the hand offsets from time when the calibration was 
executed and add the amount of the offset. 

�� &KHFN�WKDW�WKH�;�DQG�<�FRRUGLQDWHV�RI�WKH�SRVLWLRQ�YDULDEOH�´3&+.´�
LQ�³&0�´�SURJUDP�DUH�QRW�´��´�,I�WKH\�DUH�´��´�FKDQJH�WKH�GLIIHUHQFH�
from the theoretical value to an allowable value. 

���� Program error >&DXVHV@ 
$�UHWXUQ�YDOXH�FDQQRW�EH�FUHDWHG�E\�WKH�
6��:.326�IXQFWLRQ�RI�³�´�
program. 

>$FWLRQV@ 
1) &KHFN�WKH�UHDVRQ�ZK\�³0<��676´�RI�WKH�
6��:.326�IXQFWLRQ�LQ�³�´�

SURJUDP�GRHV�QRW�FKDQJH�IURP´�´��  
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(*1) About the factor that the L9110 error occurs 
 
3RVLWLRQDO�YDULDEOH�³3975��LQ�µ&0�¶�SURJUDP LV�FDOFXODWHG�EDVHG�RQ�WKH�VHWWLQJ�RI�WKH�$�-&��SURJUDP� 
The calculation result is a difference between the position of [+] mark set with the vision sensor and the position 
WDXJKW�E\�WKH�
&�
�SURJUDP� 
$QG��WKH�/�����HUURU�RFFXUV�ZKHQ�WKH�GLIIHUHQFH�H[FHHGs the numerical value specified for positional variable 
³3&+.�� 
 
7KHUHIRUH��WKHUH�LV�D�SRVVLELOLW\�WKDW�WKH�/�����HUURU�RFFXUV�LQ�WKH�IROORZLQJ�FDVHV��  
 
>D@�7KH�SRVLWLRQ�WDXJKW�E\�WKH�
&�
�SURJUDP�VKLIWV�WR�>�@�PDUN�VSHFLILHG�ZLWK�WKH�YLVLRQ�VHQVRU� 
 

For iQVWDQFH��ZKHQ�WKH�YLVLRQ�VHQVRU�RXWSXW�WKH�WULDQJXODU�WRS��Ɣ�VLJQ�ZDV�WDXJKW�LQ�WKH�
&�
�SURJUDP��  
,Q�WKLV�FDVH��WKH�GLIIHUHQFH�LV�UHFRJQL]HG�DV�D�JDS� 

 
 
 
 
 
 
[b] There is a difference to the flange and each hand of the robot in the gap for the multi hand. 
 

The calibration executed by using the 'B1' program, the calibration treatment device is used.  
,W�LV�LQVWDOOHG�LQ�WKH�IODQJH�RI�WKH�URERW��7KH�SRVLWLRQ�WKDW�WKH�YLVLRQ�VHQVRU�RXWSXWV�EHFRPHV�WKH�IODQJH�
position of the robot.  
However, when teaching by WKH�
&�
�SURJUDP��WKH�JDS�LV�FDXVHG�WKHUH�WR�XVH�DQG�WR�WHDFK�WKH�KDQG� 

 
 
 
 
 
 
 
 
[c] ,Q�WKH�VHWWLQJ�RI�
$�
�- 
&�
�SURJUDP��VRPH�PLVWDNHV�DUH�IRXQG� 
 

³3B(QF'OW�����WKH�DPRXQW�RI�WKH�PRYHPHQW�RI�WKH�URERW�SHU�D�SXOVH��LQ�WKH�
$�
�SURJUDP�LV�DQ�XQH[SHFWHG�
value.  
Or, in the 'B1' program, the direction of three points specified by the calibration was different or it was 
the inputting error of coordinates. 
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20.2. Occurrence of Other Errors 
 

Table 20�2 List of Tracking relation Errors 
(UURU�

number (UURU�GHVFULSWLRQ &DXVHV�DQG�DFWLRQV 

L���� Tracking encoder 
data error 

>&DXVHV@ 
The data of the tracking encoder is abnormal. 
�7KH�DPRXQW�RI�WKH�FKDQJH�LV�����WLPHV�RU�PRUH�� 

>$FWLRQV@ 
���&KHFN�WKH�FRQYH\RU�URWDWHV�DW�WKH�IL[HG�YHORFLW\. 
���&KHFN�WKH�FRQQHFWLRQ�RI�WKH�HQFRGHU. 
���&KHFN�WKH�HDUWK�RI�WKH�HDUWK�ZLUH. 

L���� Tracking parameter 
reverses 

>&DXVHV@ 
7UDFNLQJ�SDUDPHWHU>(;&5*01@�DQG�>(;&5*0;@�6HWWLQJ�YDOXH�
reverses 

>$FWLRQV@ 
1) &KHFN�WKH�YDOXH�RI�>(1&5*0;@�DQG�>(1&5*01@�SDUDPHWHUV� 

L���� Tracking parameter is 
range over 

>&DXVHV@ 
The set value is outside the UDQJH�SDUDPHWHU�>75%8)@��7KH�ILUVW�
DUJXPHQW�LV���WR����DQG�WKH�VHFRQG�DUJXPHQW�LV���WR���� 

>$FWLRQV@ 
1) &KHFN�WKH�YDOXH�RI�>75%8)@�SDUDPHWHU� 

L���� There is no area 
where data is written 

>&DXVHV@ 
The data of the size or more of the buffer in which the TrWrt command 
ZDV�FRQWLQXRXVO\�VHW�WR�WKH�VHFRQG�DUJXPHQW�RI�SDUDPHWHU�>75%8)@�
was written. 

>$FWLRQV@ 
1) &KHFN�WKH�H[HFXWLRQ�FRXQW�RI�WKH�7U:UW�FRPPDQG�LV�FRUUHFW� 
���&KHFN�WKH�YDOXH�RI�WKH�VHFRQG�DUJXPHQW�RI�SDUDPHWHU�>75%8)@�LV�

correct. 
���&KHFN�WKDW�WKH�; DQG�<�FRRUGLQDWHV�RI�WKH�SRVLWLRQ�YDULDEOH�´3&+.´�

LQ�³&0�´�SURJUDP�DUH�QRW�´��´�,I�WKH\�DUH�´��´�FKDQJH�WKH�GLIIHUHQFH�
from the theoretical value to an allowable value. 

L���� There is no read data >&DXVHV@ 
7KH�7U5G�FRPPDQG�ZDV�H[HFXWHG�LQ�VWDWH�WKH�GDWD�is not written in 
tracking buffer.  

>$FWLRQV@ 
1) ([HFXWH�WKH�7U5G�FRPPDQG�DIWHU�FRQILUPLQJ�ZKHWKHU�WKH�EXIIHU�KDV�

WKH�GDWD�ZLWK�WKH�VWDWH�YDULDEOH�>0B7UEIFW@� 
���&RQILUP�ZKHWKHU�WKH�EXIIHU�QXPEHU�VSHFLILHG�E\�WKH�EXIIHU�QXPEHU�

VSHFLILHG�LQ�7U:UW�0HQGH�DQG�WKH�7U5G�FRPPDQG�LV�LQ�DJUHHPHQW� 
L���� ,OOegal parameter of 

Tracking 
>&DXVHV@ 
7KH�YDOXH�VHW�DV�WKH�SDUDPHWHU�>(;7(1&@�LV�RXWVLGH�WKH�UDQJH��7KH�
ranges are 1-�� 

>$FWLRQV@ 
Please confirm the value set to Parameter >(;7(1&@� 
Please confirm ZKHWKHU�WKH�4���'3;�XQLW�LV�LQVWDOOHG�LQ�WKH�VORW�
VSHFLILHG�IRU�SDUDPHWHU��(1&81,7Q���Q �-��� 
3OHDVH�FRQILUP�ZKHWKHU�VORW��-��RI�D�EDVLF�EDVH�LV�QRW�VSHFLILHG�E\�
setting the parameter.  
3OHDVH�FRQILUP�ZKHWKHU�WKH�VHWWLQJ�RI��0DQDJHPHQW�&38��WKDW�H[LVWV�LQ�
�,�2�XQLW�DQG�LQWelligent function unit details setting" of the parameter of 
WKH�VHTXHQFHU�DQG�VSHFLILFDWLRQ�RI�SDUDPHWHU��(1&81,7Q���Q �-���DUH�
FRUUHVSRQGLQJ��7KHUH�LV�D�SRVVLELOLW\�4���'3;�LV�QRW�URERW�&38�
management. 

/���� ,QVWDOODWLRQ�VORW�HUURU� >&DXVHV@ 
4���'3;�LV�LQVWDOOHG�LQ�VORW��-��RI�D�EDVLF�EDVH� 

>$FWLRQV@ 
6ORW��-��RI�WKH�EDVLF�EDVH�LV�EDVLFDOO\�RQO\�IRU�&38��3OHDVH�LQVWDOO�
4���'3;�VLQFH�VORW�� 
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(UURU�
number (UURU�GHVFULSWLRQ &DXVHV�DQG�DFWLRQV 

/���� &DQQRW�EH�XVHG�
(singular point) 

>&DXVHV@ 
1) This robot does not correspond to the singular point function 
���&Pp command is executed 
�� $�V\QFKURQRXV�DGGLWLRQ�D[LV�FRQWURO�LV�HIIHFWLYH 
�� Tracking mode is effective 
�� Pre-fetch execution is effective 
�� This robot is a setting of the multi mechanism 
�� &RO&KN�2Q�FRPPDQG�LV�H[HFXWHG 

>$FWLRQV@ 
���&KHFN�WKH�DUJXPHQW�Rf Type specification 
�� ,QYDOLGDWH�D�FRPSOLDQFH�PRGH��H[HFXWH�&PS�2II� 
�� ,QYDOLGDWH�D�V\QFKURQRXV�DGGLWLRQ�D[LV�FRQWURO 
�� ,QYDOLGDWH�D�WUDFNLQJ�PRGH��H[HFXWH�7UN�2II� 
�� ,QYDOLGDWH�D�SUH-fetch execution 
�� Do not use the function of passage singular point 
�� ,QYDOLGDWH�D�FROOLVLRQ�GHWHFWLRQ��H[HFXWH�&RO&KN�2II� 

/���� ,QSXW�75(1�VLJQDO�
cannot be written 

>&DXVHV@ 
During the actual signal input mode, H[WHUQDO�RXWSXW�VLJQDO�����WR�����
�75(1�VLJQDO��FDQQRW�EH�ZULWWHQ� 

>$FWLRQV@ 
���8VH�DQ�UHDO�LQSXW�VLJQDO��75(1�VLJQDO� 

 
Please refer to separate manual “Troubleshooting”. 
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20.3. In such a case (improvement example) 
 ([SODLQ�WKH�LPSURYHPHQW�H[DPSOH��ZKHQ�EXLOGLQJ�WKH�WUDFNLQJ�V\VWHP�XVLQJ�WKH�VDPSOH�URERW�SURJUDP� 
 

20.3.1. The adsorption position shifts. 

When the place that shifts from the specified adsorption position has been adsorbed, the cause is 
investigated according to the following procedures. 

 

 
 

Fix the encoder 

start 

Do the work of the µB1¶ 
program again. 

&KDQJH� WKH� VHWWLQJ� RI�
the vision sensor. 

&KHFN�the 
6OLS of enc 

&KHFN� WKH�
calibration 

&KHFN�WKH�
vision  

correctly recognizes 

slip 

Not slip 

&KHFN�WKH�
position gap $GMXVWPHQW�FRPSOHWLRQ 

The position  
doesn't shift. 

The position shifts. 

5HFRJQLWLRQ� LV�
defective. 

Not correct 

correct 

䛆confirmation 1䛇 
&RQILUP� ZKHWKHU� QHLWKHU� WKH�
encoder nor the conveyer slip. 

䛆FRQILUPDWLRQ��䛇 
&KHFN� ZKHWKHU� WR� UHFRJQL]H� WKH�
image center correctly. 

䛆confirmation �䛇 
&KHFN� ZKHWKHU� WKH� FDOLEUDWLRQ� LV�
correct. 

1 
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䛆confirmation 1䛇 
1) 6WRS�WKH�FRQYH\HU� 
�� &RQILUP�WKH�GLVN�LQVWDOOHG�LQ�WKH�URWDU\�HQFRGHU�KDV�FRPH�LQ�FRQWDFW�ZLWK�WKH�FRQYH\HU� 
�� &RQILUP�ZKHWKHU�WKH�GLVN�LQVWDOOHG�LQ�WKH�Hncoder rotates when the conveyer is made to work. 

 
䛆FRQILUPDWLRQ��䛇 

1) 6WRS�WKH�FRQYH\HU� 
�� Put workpiece on the center of the vision view. 
�� ,Q�,Q-6LJKW�([SORUHU�(DV\%XLOGHU���FOLFN�WKH�³6HW�8S�,PDJH´�IURP�WKH�³$SSOLFDWLRQ�6WHSV´� $QG��Vet 

�&DOLEUDWLRQ�7\SH��GLVplayed in the lower right of the screen to "None". 
�� &RQILUP� ZRUNSLHFH� LV� UHFRJQL]HG� E\� VWDUWLQJ� WKH� MRE�� DQG� WKH� UHFRJQLWLRQ� UHVXOW� �SL[HO� OHYHO�� LV�

correct.  
(example) 
:KHQ� WKH� FHQWHU� RI� YLHZ� LV� UHFRJQL]HG�� WKH� UHVXOW� RI� ���������� LV� GLVSOD\HG� ZKHQ� SL[HOV� are 
���î����YLVLRQ�VHQVRUV� 

�� $UUDQJH�ZRUNSLHFHV�RQ�IRXU�FRUQHUV� 
�� &RQILUP� ZKHWKHU� WKH� ZRUNpieces put on four corners of the image is recognized similar and 

correctly. 

Do the work of the µ&�¶ 
program again. 

&RQILUP of 
gap tendency The gap is 

 irregular. 
The gap is  
constant. 

䛆confirmation �䛇 
&KHFN�WKH�FDVH�ZKHUH�ZRUN�DW�WKH�
center of view is recognized. 

䛆confirmation �䛇 
$GMXVW� WDNLQJ� SLFWXUH� ZLWK� WKH�
timing of the encoder input. 
 

䛆FRQILUPDWLRQ��䛇 
$GMXVWPHQW�E\�SDUDPHWHU��75$'-�� 

1 

start 

Do the work of the µ$�¶ 
program again. 

The position shifts  
when the speed of  
the conveyer is fast. 

start 
&KHFN�WKH 
shifts 

$GMXVWPHQW�FRPSOHWLRQ 

The position  
doesn't shift. 

The gap is  
constant. 
 

(QG 

&KHFN�WKH 
shifts 

$GMXVWPHQW�FRPSOHWLRQ 

The position  
doesn't shift. 

The gap is  
constant. 
 

䛆confirmation �䛇 
$GMXVWPHQW�E\�SDUDPHWHU�  
�753$&/��DQG��753'&/� 
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䛆FRQILUPDWLRQ��䛇 
1) 6WRS�WKH�FRQYH\HU� 
�� Put workpiece on the center of the vision view. 
�� ,Q�,Q-6LJKW�([SORUHU�(DV\%XLOGHU���FOLFN�WKH�³6HW�8S�,PDJH´�IURP�WKH�³$SSOLFDWLRQ�6WHSV´��  

6HW��&DOLEUDWLRQ�7\SH��GLVSOD\HG�LQ�WKH�ORZHU�ULJKW�RI�WKH�VFUHHQ�WR��,PSRUW���  
6pecify the file that exported when the calibration is done to "File Name". 

�� &RQILUP�ZRUNSLHFH�LV�UHFRJQL]HG�E\�VWDUWLQJ�WKH�MRE��DQG�WKH�UHFRJQLWLRQ�UHVXOW��URERW�FRRUGLQDWH��
is correct.  
(example) 
 ���������LV�GLVSOD\HG�DV�D�UHFRJQLWLRQ�UHVXOW�ZKHQ�DVVXPLQg that the robot coordinates are set as 
follows when the calibration is done by using the calibration seat, and using a ż sign in four 
corners. 
(the first point xy) (the second point xy)(the third point xy)(the fourth point xy) 
                                   ��������������������-�������-�����������DQG��-����-���� 

�� $UUDQJH�ZRUNSLHFHV�RQ�IRXU�FRUQHUV� 
�� &RQILUP� ZKHWKHU� WKH� Zorkpieces put on four corners of the image is recognized similar and 

correctly. 
7KH�UHFRJQLWLRQ�UHVXOW�EHFRPHV��������������������-�������-�����������DQG��-����-����� 

 
䛆FRQILUPDWLRQ��䛇 

1) 6WRS�WKH�FRQYH\HU� 
�� Put workpiece on the center of the vision view. 
�� &KDQJH�;�FRRUGLQDWHV�RI�3'/<��LQ�µ�¶�SURJUDP�WR�D�ELJ�YDOXH�OLNH�WKH�³����VHFRQG�HWF� 
�� 6WDUW�µ�¶�SURJUDP��DQG�VWDUW�WKH�FRQYH\HU�LQ�ORZ-speed. 
�� 6WRS�WKH�FRQYH\HU�EHFDXVH�LW�NHHSV�IROORZLQJ�GXULQJ�WKH�³����VHFRQG�LQ�WKH�SODFH�ZKHUH�WKH�URERW�

moved to the adsorption position. $QG��VWRS�µ�¶�SURJUDP� 
�� &RQILUP�ZKHWKHU�WKH�SRVLWLRQ�LQ�ZKLFK�WKH�URERW�DGVRUEV�ZRUNSLHFH�LV�FRUUHFW� 
�� &RQILUP�WKH�WHQGHQF\�WR�D�SRVLWLRQDO�JDS�UHSHDWLQJ�WKLV�ZRUN�VHYHUDO�WLPHV� 

 
䛆FRQILUPDWLRQ��䛇 

1) 6WRS�WKH�FRQYH\HU� 
�� 6WDUW�WKH�µ�¶�SURJUDP��DQG�VWDUW�WKH�FRQYH\HU�LQ�WKH�VSHHG�WKDW�\RX�ZDQW� 
�� Flow workpiece. 
�� 6WRS�WKH�FRQYH\HU�EHFDXVH�LW�NHHSV�IROORZLQJ�GXULQJ�WKH�³����VHFRQG�LQ�WKH�SODFH�ZKHUH�WKH�URERW�

moved to the adsorption position. $QG��VWRS�µ�¶�SURJUDP� 
�� &RQILUP�WKH�SRVLWLRQ�LQ�ZKLFK�WKH�URERW�DGVRUEV�ZRUNSLHFH� 

 
<The position shifts in shape to adsorb the rear side of work > 
3OHDVH�DGMXVW���GHOD\�WLPH�RI�1Y7UJ�FRPPDQG�XVHG�EHFDXVH�RI�WKH�
&0�
�SURJUDP�!��  
Please adjust the encoder YDOXH�VSHFLILHG�E\�WKH�7U:UW�FRPPDQG�DV���GHOD\�WLPH�!�³���ZKHQ 
the adjustment by < delay time of NvTrg command > is difficult. 
)RU� LQVWDQFH�� WKH� 
&0�
� SURJUDP� LV� FKDQJHG�DV� IROORZV�DQG� WKH�QXPHULFDO� YDOXH� �IRU� LQVWDQFH��
IROORZLQJ�³������LV�DGMXVWHG��  
 0(1&'$7$� 075�������  

  7U:UW�35:��0(1&'$7$���0:.12���0(1&12 
 
䛆FRQILUPDWLRQ��䛇 

1) &KDQJH�SDUDPHWHU��75$'-����DQG�DGMXVW�D�SRVLWLRQDO�JDS� 
 
䛆FRQILUPDWLRQ��䛇 

1) &KDQJH�SDUDPHWHU��753$&/��DQG��753'&/��WR�PDNH�WKH�IROORZ�VSHHG�RI�WKH�WUDFNLQJ�IDVW� 
Note it though the load factor of each axis of the robot goes up. 
&RQILUP�WKH�VWDWH�RI�WKH�ORDG�RI�HDFK�D[LV�E\��/RDG�IDFWRU�PRQLWRU��RI�57�7RRO%R[�� 
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20.3.2. Make adsorption and release of the work speedy 

,Q� WKH� WUDFNLQJ� V\VWHP�� DGVRUSWLRQ� FRQILUPDWLRQ� RI� WKH� ZRUN� PD\� EH� XQQHFHVVDU\�� ,Q� WKDW� FDVH��
processing of adsorption and release can be made speedy by the following methods.  
䠄䠍䠅$GMXVW�DGVRUSWLRQ�WLPH�DQG�UHOHDVH�WLPH� 

$GMXVW� WKH� DGMXVWPHQW� YDULDEOH� �3'/<���� DQG� WKH� YDOXH� RI� ;� FRRUGLQDWHV� RI� �3'/<��� RI� WKH�
program 1. 5HIHU� WR� �7DEOH� ����� /LVW� RI�$GMXVWPHQW�9DULDEOHV� LQ�3URJUDPV" for the adjustment 
method.  

 

20.3.3. Make movement of the robot speedy. 

$GMXVW�WKH�IROORZLQJ�VHWWLQJ�WR�PDNH�PRYHPHQW�RI�WKH�URERW�VSHHG\� 
䠄䠍䠅$GMXVW�WKH�DFFHOHUDWLRQ�DQG�WKH�GHFHOHUDWLRQ�WLPH�IRU�WKH�WUDFNLQJ�E\�XVLQJ�WKH�SDUDPHWHU� 

$FFHOHUDWLRQ� DQG� WKH� GHFHOHUDWLRQ� RI� Whe follow operation can be done fast by reducing the 
YDOXH�RI�HDFK�HOHPHQW�RI�SDUDPHWHU��753$&/��DQG��753'&/�� 
(example) 
)RU� WKH� URERW� RI� WKH� 5+� W\SH �;�<�=�$�%�&��  � ������ ����� ����� ����� ����� ���� �� ;� DQG� <� DUH�
changed.  
)RU� WKH� URERW�RI� WKH�59� W\SH �;�<�=�$�%�&�� � ������������������������������ ��;��<��DQG�=�DUH�
changed. 
 

䠄䠎䠅$GMXVWPHQW�RI�WKH�RSWLPDO�DFFHOHUDWLRQ-and-deceleration setting 
6HW�PDVV��VL]H��DQG�FHQWHU�RI�JUDYLW\�RI�WKH�KDQG�LQVWDOOHG�LQ�WKH�URERW�DV�WKH�SDUDPHWHU�
�+1''$7����$QG��VHW�PDVV��VL]H, and center of gravity of the work as the parameter 
�:5.'$7��� 
By this setting, the robot can move with the optimal acceleration and deceleration and speed. 
5HIHU�WR��Table 11���/LVW�RI�2SHUDWLRQ�3DUDPHWHU" for setting method. 

 
䠄䠏䠅$GMXVWPHQW�RI�FDUU\LQJ�KHLJKW 

By making low distance at adsorption and release of robot, the moving distance decreases and 
PRWLRQ�WLPH�FDQ�EH�VKRUWHQHG�DV�D�UHVXOW��5HIHU�WR�WKH�DGMXVWPHQW�YDULDEOH�RI��383��DQG�
�383���LQ�WKH��Table ���1 /LVW�RI�$GMXVWPHQW�9DULDEOHV�LQ�3URJUDPV" for change of rise distance. 

 

20.3.4. The robot is too speedy and drops the work. 

6LQFH�WKH�URERW
V�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�DUH�VSHHG\��GURS�WKH�ZRUN��DGMXVWPHQW�LV�QHFHVVDU\��
5HIHU�WR�WKH�Ddjustment variable of 䛂3$&�䛃 to䛂3$&�䛃 and 䛂3$&��䛃 to 䛂3$&��䛃 in the "Table 
���1 /LVW�RI�$GMXVWPHQW�9DULDEOHV�LQ�3URJUDPV" for the adjustment method of the acceleration and 
deceleration.  
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20.3.5. Restore backup data to another controller 

7KH�VWDWXV�YDULDEOH��3B(QF'OW��LV�QRW�VDYHG�LQ�WKH�EDFNXS�GDWD�IURP�WUDFNLQJ�V\VWHP�URERW�
controller.  
7R�JHQHUDWH�WKH�YDOXH�RI��3B(QF'OW���H[HFXWH�WKH��3B(QF'OW�0(1&12�� 3<��(1&��FRPPDQG�RI�
�3URJUDP�$��E\�VWHS�IRUZDUG���0RYLQJ�GLVWDQFH�SHU�RQH�SXOVH� 

 

20.3.6. Circle movement in tracking. 

6FUHZ�IDVWHQLQJ�DQG�GHFRUDWLRQ�RQ�WKH�ZRUN��HWF�DUH�DYDLODEOH�LQ�WKH�WUDFNLQJ�V\VWHP��+HUH��H[SODLQ�
the example which draws the circle on the basis of the adsorption position.  
 
�&RQGLWLRQV! 
*The adsorption position taught by ProJUDP�&�LV�WKH�VWDUWLQJ�SRLQW�RI�WKH�FLUFOH� 
*The offset from the adsorption position of pass and end position of circle decided as follows. 

32)� ��������������������������������5HODWLYH�GLVWDQFH�WR�SDVV�SRVLWLRQ�IURP�DGVRUSWLRQ�
position. 

32)� ���������������������������������5HODWLYH�GLVWDQFH�WR�HQG�SRVLWLRQ�IURP�DGVRUSWLRQ�SRVLWLRQ 

&UHDWH�3*7���SDVV�SRLQW��DQG�3*7���HQG�SRLQW��IURP�WKH�UHODWLYH�GLVWDQFH� 

8VH�WKH�0YU�FRPPDQG��FLUFOH�FRPPDQG��DQG�PRYH�RQ�WKH�FLUFOH�RI�3*7->PGT1 -!3*7�� 
 
The example of program change of the above <conditions> is shown in the following. 
 

Before sample program change $IWHU�VDPSOH�SURJUDP�FKDQJH 
��� � � 7UN�2Q�3%326�0%(1&��37%$6(䞉䞉䞉 
��� � � 0RY�3*7�383��<�7\SH���� 
��� � � $FFHO�3$&��;�3$&��< 
��� � � 0YV�3*7 
��� � � +&lose 1 

��� � � 7UN�2Q�3%326�0%(1&��37%$6(䞉䞉䞉 
��� � � 0RY�3*7�383��<�7\SH���� 
83   POF1=(+50,+50,0,0,0,0,0,0)(0,0) '  

84   POF2=(0,+100,0,0,0,0,0,0)(0,0)  '  

85   PGT1=PGT*POF1  'Pass position 

86   PGT2=PGT*POF2  'End position 

��� � � $FFHO�3$&��;�3$&��< 
��� � � 0YV�3*7 
89   Mvr PGT,PGT1,PGT2 ' Circle movement 

��� � � +&ORVH 1 
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20.3.7. Draw the square while doing the tracking. 

Here, explain the example which draws the outline of the following square workpiece on the basis 
of the adsorption position. 
 
 
 
 
 
 
 
The robot traces the outline of workpiece clockwise based on the position specified that the 
following programs are executed by the TrBase instruction. 
 
��7U%DVH�3� 
�6SHFLI\�WKH�ZRUNSLHFH�FRRUGLQDWH�RULJLQ�DW�WKH�WHDFKLQJ�SRVLWLRQ� 
��7U5G�3��0��0.,1' 
�5HDG�WKH�ZRUNSLHFH�SRVLWLRQ�GDWD�IURP�WKH�GDWa buffer. 
��7UN�2Q�3��0� 
�6WDUW�WUDFNLQJ�RI�D�ZRUNSLHFH�ZKRVH�SRVLWLRQ�PHDVXUHG�E\�D�VHQVRU�LV�

3��DQG�HQFRGHU�YDOXH�DW�WKDW�WLPH�LV�0�� 
��&QW�� 
��0RY�3�������ĸ�3OHDVH�VSHFLI\�-���IRU�59�URERW�WKRXJK�5+�6&$5$��URERW�LV����� 
��0YV�3� 
��0YV�3$ 
��0YV�3% 
��0YV 3& 
���0YV�3&������ĸ�3OHDVH�VSHFLI\�-���IRU�59�URERW�WKRXJK�5+�6&$5$��URERW�LV����� 
11 Trk Off 
�(QG�WKH�WUDFNLQJ�RSHUDWLRQ� 
 
 
 

 
 

Position of TrBase䠄3�䠅 Position to follow䠄3$䠅 

Position to follow䠄3&䠅 
Position to follow䠄PB䠅 
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21. Appendix 

7KLV� DSSHQGL[� SURYLGHV� D� OLVW� RI� SDUDPHWHUV� UHODWHG� WR� WUDFNLQJ� DQG� GHVFULEHV� ([SDQVLRQ� VHULDO� LQWHUIDFH�
connector pin assignment as well as sample programs for conveyer tracking and vision tracking. 

 

21.1. List of Parameters Related to Tracking 
 

Table 21�1 List of Parameters Related to Tracking 

Parameter Parameter 
name 

Number 
of 

elements 
Description 

6HWWLQJ�YDOXH�
at factory 
shipment 

Tracking buffer 75%8) ��LQWHJHUV Number of tracking buffers and their sizes (KB) 
<Buffer number> 
6SHFLI\�WKH�QXPEHU�RI�EXIIHUV�ZKHUH�WKH�WUDFNLQJ�
data is stored. 
0DLQO\�WKH�WUDFNLQJ�GDWD�IRU�HDFK�FRQYH\RUV�LV�
saved at the buffer. &KDQJH�WKH�VHW�YDOXH��ZKHQ�WKH�
conveyor for tracking is increased. 
However, if the value is enlarged, the memory area 
where the tracking data is saved will be secured. Be 
careful because the program number which can be 
saved decreases. 
6HWWLQJ�UDQJH����WR�� 
 
<Buffer size> 
6SHFLI\�WKH�VL]H�LQ�ZKLFK�WKH�WUDFNLQJ�GDWD�LV�
preserved. 
&KDQJH�WKLV�HOHPHQW�ZKHQ�WKHUH�LV�ODUJHU�WUDFNLQJ�
data saved by TrWrt command than reading by 
7U5G�FRPPDQG� 
Be careful because the memory is secured like the 
above-mentioned [Buffer number]. 
 
6HWWLQJ�UDQJH����WR���� 

� ���� 

0LQLPXP�H[WHUQDO�
encoder value 

(1&5*01 ��LQWHJHUV The minimum external encoder data value (pulse) 
 
The range of the encoder value which can be 
DFTXLUHG�LQ�VWDWH�YDULDEOH�³0B(QF��  
(minimum value side) 
 

��������������� 

0D[LPXP�
external encoder 
value 

(1&5*0; ��LQWHJHUV The maximum external encoder data value (pulse) 
 
The range of the encoder value which can be 
DFTXLUHG�LQ�VWDWH�YDULDEOH�³0B(QF��  
(maximum value side) 

�����������
�����������
�����������
�����������
�����������
�����������
�����������
��������� 

Tracking buffer 75%8) ��LQWHJHUV Number of tracking buffers and their sizes (KB) 
<Buffer number> 
6SHFLI\�WKH�QXPEHU�RI�EXIIHUV�ZKHUH�WKH�WUDFNLQJ�
data is stored. 
6HWWLQJ�UDQJH����WR�� 
<Buffer size> 
6SHFLI\�WKH size in which the tracking data is 
preserved. 
6HWWLQJ�UDQJH����WR��� 

������ 
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Parameter Parameter 
name 

Number 
of 

elements 
Description 

6HWWLQJ�YDOXH�
at factory 
shipment 

Tracking 
adjustment 
coefficient 1 

75$'-� ��UHDO�
numbers 
�;�<�=� 
$�%�&� 
/��/�� 

Tracking adjustment coefficient 1 
6HW�WKH�DPRXQW�RI�GHOD\�FRQYHUWHG�WR�WKH�FRQYH\HU�
VSHHG��&RQYHUW�WR�����PP�V� 
([DPSOH� 
y ,I�WKH�GHOD\�LV���PP�ZKHQ�WKH�FRQYH\HU�VSHHG�LV�
���PP�V� 

 6HWWLQJ�YDOXH� �������������
����� 
y ,I�WKH�DGYDQFH�LV���PP�ZKHQ�WKH�FRQYH\HU�VSHHG�
LV����PP�V� 

 6HWWLQJ�YDOXH� �-�����-�������
����� 

������������
������������
������������
����� ���� 

Tracking 
acceleration 

753$&/ ��UHDO�
numbers 
�;�<�=� 
$�%�&� 
/��/�� 

Tracking acceleration. 
$FFHOHUDWLRQ�GXULQJ�H[HFXWLRQ�RI�WUDFNLQJ�
movement. 

1����1����1����
1����1����1����
1����1�� 

Tracking 
deceleration  

753'&/ ��UHDO�
numbers 
�;�<�=� 
$�%�&� 
/��/�� 

Tracking deceleration. 
Deceleration during execution of tracking 
movement. 

1����1����1����
1����1����1����
1����1�� 
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21.2. Shine of changing parameter 
When the tracking function is used, the parameter need to be changed depens on operation phase. List of the 
parameter is shown as follow. 
 

 List  21-2 List of the user shine of changing parameter 

No. Operation phase 
0RGHO 

Parameter 
name ([DPSOH ([SODQDWLRQ &5���-4 

&5���-4 
&5Q4-��� 

&5���-D 
&5���-D 
&5Q'-��� 

1 
Power on 
6HWWLQJ�RUJLQ 
JOG operation 

䠉 䠉 䠉 䠉 
 

� 

$WWDFK option 
&RQQHFWLRQ� ZLWK�
peripherals 

Ɣ 䠉 
(1&81,7� 
(1&81,7� 
(1&81,7� 

���� 
-���� 
-���� 

,W�LV�VHW�WR�KDYH�LQVWDOOHG�
4���'3;�XQLW�LQWR���,�2�VORW�
of the base unit. 

By setting it, incremental three 
encoders connected with 
4���'3;�XQLW�DUH�UHFRJQL]HG�
SK\VLFDO�HQFRGHU�QXPEHU���WR��� 

� Ɣ Ɣ 7502'( 1 
,W�PDNHV�WUDFNLQJ�IXQFWLRQ�YDOLG� 
By being valid, incremental 
encoder value can be got. 

� 

,Q� FDVH� RI� URERW�
programming 

Ɣ Ɣ (;7(1& 

����� 
����� 
����� 
���� 

$ERXW�(;7(1&��EHFause  
LQLWLDO�YDOXH�LV������������������
physical encoder number 1 and 
��DUH�DOORFDWHG�WR�ORJLF�
encoder(physical encoder 
QXPEHU���QXPEHU���WR����$W�WKLV�
time, the encoder connected 
ZLWK�&+��RI�4���'3;�XQLW�LV�
not allocated to logic encoder 
QXPEHU��6R�E\�FKDnging this 
SDUDPHWHU�WR������������������WKH�
HQFRGHU�RI�&+��LV�DOORFDWHG�WR�
ORJLF�HQFRGHU�QXPEHU���DQG����  
$OVR�LW�LV�SRVVLEOH�LQ following 
FDVH����SFV�HQFRGHU�DUH�
FRQQHFWHG�ZLWK�4���'3;�XQLW�
and attach each encoder to 
FRQYH\HU���WR����,I�FRQYH\HU��
FRQQHFW�WR�HQFRGHU���FRQYH\HU�
��FRQQHFW�WR�HQFRGHU����LW�LV�QRW�
effective to change encoder, so 
by changing this parameter to 
�����������������HQFRGHU�
attached with conveyer 1 
becomes logic encoder1. 
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No. Operation phase 
0RGHO 

Parameter 
name ([DPSOH ([SODQDWLRQ &5���-4 

&5���-4 
&5Q4-��� 

&5���-D 
&5���-D 
&5Q'-��� 

� 

,Q�FDVH�RI�V\VWHP�
debag 

Ɣ Ɣ 75&:'67 ���� 

,Q�FDVH�RI�YLVLRQ�WUDFNLQJ��LI�
there is a workpiece not 
recognized well by vision 
sensor, it might reply over one 
recognition results to one 
ZRUNSLHFH��,Q�WKLV�FDVH��LW�PDNHV�
possible to get only one 
recognition result excluding the 
results with the distance which 
is shorter than the distance set 
by this parameter. For example, 
LW�LV�UHFRJQL]HG�WKDW���YLVLRQ�
sensors exist for 1 workpieces. 
This one workpiece is got and 
DQRWKHU���ZRUNSLHFHV�DUH�QRW�
got because the distance of 
result is shorter than it set 
��PP� 

� 

,Q�FDVH�RI�V\VWHP�
debug 

Ɣ Ɣ 75$'-� 

�������
������ 
������ 
������ 
������ 
������ 
������ 
������ 
����� 

,W�LV�SRVVLEOH�WR�DGMXVW�WKH�JDS�
by using this parameter when 
this  gap is caused every time 
in the same direction when the 
tracking operates. 
For example, the speed of 
FRQYH\HU�LV���PP�V�DQG�WKHUH�LV�
��PP�JDS��䠇<�GLUHFWLRQ� 
��PP� 
 6HW�YDOXH� �������������
������ 
�����LV�VHW�WR�WKH�VHFRQG�
HOHPHQW�WKDW�VKRZV�<�
coordinates.  

� Ɣ Ɣ 75%8) ������ 

When three kinds of workpieces 
flow respectively on the three 
conveyers for one robot 
controller, three tracking buffers 
where workpiece information is 
SUHVHUYHG�DUH�QHHGHG��,Q�WKLV�
case, the first element of this 
parameter is changed to three. 
0RUHRYHU��ZKHQ�7U:UW�
command is frequently executed 
DQG�7U5G�FRPPDQG�LV�VORZ��
workpiece information collects in 
the tracking buffer. Because the 
HUURU�RFFXUV�ZKHQ����
workpieces information or more 
on an initial value collects, it is 
necessary to increase the 
number in which work 
information is preserved. Then, 
the second element of this 
parameter is changed WR����� 
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No. Operation phase 
0RGHO 

Parameter 
name ([DPSOH ([SODQDWLRQ &5���-4 

&5���-4 
&5Q4-��� 

&5���-D 
&5���-D 
&5Q'-��� 

� Others Ɣ Ɣ (1&5*01 �������� 
������� 

This parameter is a parameter 
that sets the range of the value 
RI�VWDWH�YDULDEOH�0B(QF��  
0B(QF�EHFRPHV�WKH�UDQJH�RI�
�-�����������DQG�QH[W�WR�
�����������LW�EHFRPHV���
encoder rotates in case of an 
initial value.  
Though this range is changed 
by this parameter, tracking 
sample program is made on the 
assumption that it is used within 
this range, so do not change this 
parameter. 
 

� Ɣ Ɣ (1&5*0; 

�����������
�����������
�����������
�����������
�����������
�����������
�����������
��������� 
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21.3. Expansion serial interface Connector Pin Assignment 
(CR750-D/CR751-D, CRnD-700 series controller) 

 
 
“)LJXUH� ����� &RQQHFWRU� $UUDQJHPHQW” shows the connector arrangement and “7DEOH� ����� &RQQHFWRUV��
&1(1&�&1865�3LQ�$VVLJQPHQW” shows pin assignment of each connector. 

 
Figure 21�1 Connector Arrangement 

 

1�$ 

1$ 

&RQQHFWRU� &1(1& 

1�B 

1B 

&1(1&䠄&5Q'-���䠅 
(ncoder 䡔 �&+ 

1 �� 

�� �� 

&1865�䠄&5���-'�&5���-D䠅 
(QFRGHU 

&RQQHFWRU� &1865� 

1 16

&RQQHFWRU� &1865�������� 

&1865��������䠄&5���-D䠅 
(QFRGHU 
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Table 21�3 Connectors: CNENC/CNUSR Pin Assignment 
Pin NO. 

6LJQDO�
name ([SODQDWLRQ ,QSXW�RXWSXW 5HPDUN &5Q'-����

controller 
�&1(1&� 

&RQQHFWRU�QDPH�– Pin name 
&5��1-D 
controller 

&5���-D 
controller 

�$ &1865�-�� &1865��-� 6* &RQWURO�SRZHU�VXSSO\���9 GND  

�$ &1865�-�� &1865��-� /$+� + terminal of differential encoder 
$-phase signal ,QSXW 

&+� �$ &1865�-�� &1865��-� LBH1 + terminal of differential encoder 
B-phase signal ,QSXW 

�$ &1865�-�� &1865��-� /=+� + terminal of differential encoder 
=-phase signal ,QSXW 

�$ &1865�-�� &1865��-� 6* &RQWURO�SRZHU�VXSSO\���9 GND  

�$ &1865�-�� &1865�-�� /$+� + terminal of differential encoder 
$-phase signal ,QSXW 

&+� �$ &1865�-�� &1865�-�� /%+� + terminal of differential encoder 
B-phase signal ,QSXW 

�$ &1865�-�� &1865�-�� /$+� + terminal of differential encoder 
=-phase signal ,QSXW 

�$ - - - (PSW\ �  
��$ - - - (PSW\ �  
1B &1865�-�� &1865�-�� 6* &RQWURO�SRZHU�VXSSO\���9 GND  

�% &1865�-�� &1865��-� /$/� - terminal of differential encoder 
$-phase signal ,QSXW 

&+� �% &1865�-�� &1865��-� LBL1 - terminal of differential encoder 
B-phase signal ,QSXW 

�% &1865�-�� &1865��-�� /=/� - terminal of differential encoder 
=-phase signal ,QSXW 

�% &1865�-�� &1865�-�� 6* &RQWURO�SRZHU�VXSSO\���9 GND  

�% &1865�-�� &1865�-�� /$/� - terminal of differential encoder 
$-phase signal ,QSXW 

&+� �% &1865�-�� &1865�-�� /%/� - terminal of differential encoder 
B-phase signal ,QSXW 

�% &1865�-�� &1865�-�� /=/� - terminal of differential encoder 
=-phase signal ,QSXW 

�% - - - (PSW\ �  
��% - - - (PSW\ �  
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21.4. Chart of sample program 
The chart of the sample program is shown below. 

 

21.4.1. Conveyer tracking 

 
(1) A1.prg 

 

 
 

 

$1.prg 
6WDUW 

&KHFN� encoder number (UURU�RXWSXW 
����� 䠅 

$FTXLUH�HQFRGHU�GDWD 
(first time) 

$FTXLUH�WKH�FXUrent 
position (first time) 

$FTXLUH�HQFRGHU�GDWD 
(second time) 

$FTXLUH�WKH�FXUUHQW 
position (second time) 

3B(1&'/7 
calculation 
processing 

6WRUH�FDOXFXODWLRQ�GDWD 
LQ�3B(1&'/7 

out of 
range 

inside of range 

$1.prg 
(QG 
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(2) C1.prg 
 

 
 

 
 
 

&��prg 
6WDUW 

&KHFN�WKH�  
model number (UURU�RXWSXW 

( ���� ) 

&OHDU�WKH�JOREDO�  
variable data 

$FTXLUH�HQFRGHU�GDWD�  
( first time ) 

$FTXLUH�WKH�ZRUNSLHFH�  
suction position 

$FTXLUH�HQFRGHU�GDWD�  
 (second time) 

6WRUH�WKH�DFTXLULQJ�  
data in a global  

variable 

(QG 

&KHck the 
encorder number (UURU�RXWSXW 

( ���� ) 

Ten time loop 

out of  
range 

inside of  
range 

out of  
range 

inside of  
range 

&��prg 
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(3) CM1.prg 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

&0��SUJ
6WDUW

Processing for acquiring
required data

&0��SUJ
(QG

Workpiece position writing
processing

<Data acquisition>
6WDUW

The data acquired with program
$�SUJ�DQG�&�SUJ�LV�DFTXLUHG�

&DOFXODWH�WKH�ZRUNSLHFH
SRVLWLRQ��;�<��ZKHQ�WKH�VHQVRU

is activated

<Data acquisition>
(QG

<Position data writing>
6WDUW

$FTXLUH�WKH�HQFRGHU�QXPEHU

<Position data writing>
(QG

&KHFN�WKH
photoelectronic sensor OFF

ON

Write data to
the tracking buffer

&KHFN�WKH
photoelectronic sensor ON

OFF
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(4) 1.prg 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.prg
6WDUW

1.prg
(QG

Origin return

,QLWLDOL]DWLRQ

Tracked workpiece takeout

Workpiece placing

<Origin return>
6WDUW

&XUUHQW�KHLJKW�<
Origin heighe

6HW�WKH�RYUG�WR����

0RYH�WR�WKH
Origin position

No

<HV

<Origin return>
(QG

6HUYR�21

$FTXLUH�WKH
current position

0RYH�WR�WKH
escape position

6HW�WKH�RYUG�WR�����

�,QLWLDOL]DWLRQ!
6WDUW

�,QLWLDOL]DWLRQ!
(QG

6HW�WKH�DFFHOHUDWLRQ
and deceleration

�WR�����

6HW�WKH�RYUG�WR�����

Turning optimal
DFFHOHUDWLRQ�

deceleration ON

Turning continuous
movrment control OFF

&OHDU�WKH�*HQHUDO�
purpose output

Open the hand

&OHDU�WKH�GDWD�LQ�WKH
tracking buffer

$FTXLUH�WKH�PRGHO
number set
E\�SURJUDP�&

'RHV�WDVN���VWDUW" <HV

No

6WDUW�SURJUDP�&0�
�E\�VORW���

6HW�WKH�SULRULW\�RI
each slot.
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<Workpiece placing>
6WDUW

6HW�WKH�$&&�DQG�'&&
WR�����

<Workpiece placing>
(QG

0RYH�WR�RYHU�WKH
placement position

6HW�WKH�$&&�DQG�'&&
0RYH�WR�WKH

placement position

Turn suction OFF

6HW�WKH�$&&�DQG�'&&
0RYH�WR�RYHU�WKH

placement position

<Transportation data setting>
6WDUW

<Transportation data setting>
(QG

Tracking base setting

6XFWLRQ�SRVLWLRQ�VHWWLQJ

,QWHUUXSW�GHILQLWLRQ

<Tracked workpiece takeout>
6WDUW

5HDG�GDWD�IURP�WKH
tracking buffer

0RYH�WR�WKH�HVFDSH�SRVLWLRQ

<HV

No

6HW�WKH�$&&�DQG�'&&
0RYH�WR�D�VXFWLRQ

position

$FTXLUH�WKH
current workpiece position

0RYH�WR�ZRUNSLHFH�ZDLW
SRVWXUH�3:$,7

adsorbtion confirmation

,I�D�ZRUNSLHFH�H[LVWV

<Tracked workpiece takeout>
(QG

Transportation data setting

Workpiece position
confirmation

$OUHDG\�SDVVHG���
,QVLGH�WKH�DUHD���

Position of workpiece?
Wait(1)

Wait flag?

䠌

䠍

:DLW�IODJ �

6HW�WKH�$&&�DQG�'&&

Turn on the
interrupt watch.

Tracking operation start

0RYH�WR�RYHU�WKH
tracking position

Turn suction ON

Turning continuous
movrment control ON

6HW�WKH�$&&�DQG�'&&
0RYH�WR�RYHU�WKH
suction position

Tracking operation end

Turn off the
interrupt watch.

6HW�WKH�$&&�DQG�'&&
WR�����

:DLW�IODJ �
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<Transportation data setting>
6WDUW

6HW�WXUQLQJ�RQ�LQWHUUXSW
when the workpiece
pass more than the
6HWWLQJ�GLVWDQFH�

Front1

&RQYH\HU�SRVLWLRQ
pattern?

)URQW�� right and left  1

6HW�WXUQLQJ�RQ�LQWHUUXSW
when the workpiece
pass more than the
6HWWLQJ�GLVWDQFH�

6HW�WXUQLQJ�RQ�LQWHUUXSW
when the workpiece
pass more than the
6HWWLQJ�GLVWDQFH�

6HW�WXUQLQJ�RQ�LQWHUUXSW
when the workpiece
pass more than the
6HWWLQJ�GLVWDQFH�

<Transportation data setting>
(QG

ULJKW�DQG�OHIW���

 
 

<Workpiece position confirmation>
6WDUW

&RQYH\HU�SRVLWLRQ
pattern?

<Workpiece position confirmation>
(QG

䠍 䠍 䠍 䠍

Front1 )URQW�� right and left  1 ULJKW�DQG�OHIW���

 
 
  
 
 
 
 
 
 
 

,V�WKH�SRVLWLRQ�RI�ZRUNSLHFH
 good at tracking?

䠍

,QVLGH�WKH�DUHD���

,V�WKH�ZRUNSLHFH
this side of range?

Did workpiece
 pass in range?

,V�WKH�SRVLWLRQ�RI
workpiece good at tracking?

<HV

No

Wait(1)

$OUHDG\�SDVVHG���

<HV

No

<HV

No

<HV

No

(UURU�RXWSXW
�����䠅

䠍

�)RU�5+-�6
+5! 
when passing over 
 the singular point  
neighborhood. ��� 
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21.4.2.  Vision Tracking 

 
(1) A1.prg 

 
The same program as the conveyer tracking. 

 
 

(2) B1.prg 
 

 
 

 
 
 
 

B1.prg 
6WDUW 

&KHFN�WKH 
encorder number (UURU�RXWSXW 

���� 䠅 

$FTXLUH�HQFRGHU�GDWD 
(first time) 

$FTXLUH�HQFRGHU�GDWD 
(second time) 

&DOFXODWH�WKH�GLIIHUHQFH�RI�WKH 
encoder value. 

B1.prg 
(QG 

out of 
range 

inside of range 
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(3) C.prg 
 

 
 

 
 
 
 
 

&1.prg 
6WDUW 

&Oose communication line 

&1.prg 
(QG 

6HW�LQIRUPDWLRQ�FRUUHVSRQGLQJ 
to the made vision program. 

$FTXLUH�WKH�PRGHO�QXPEHU�DQG 
the encoder number set 

E\�SURJUDP�&� 

Open communication line and 
log on 

([HFXWH�WKH�YLVLRQ�SURJUDP�DQG 
acquire data of one 

recognized workpiece 
$FTXLUH�WKH�FXUUHQW 

encoder data(first time) 

&ORVH�FRPPXQLFDWLRQ�OLQH 

$FTXLUH�WKH�FXUUHQW 
encoder data(second time) 

$FTXLUH�WKH 
current position 

&DOFXODWH�WKH�DPRXQW�RI 
encoder movement 
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(4) CM1.prg 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

&0��SUJ
6WDUW

Data acquisition

&0��SUJ
(QG

Vision sensor
recognition check

Vision sensor initialization

&RQGLWLRQ�VHWWLQJ

Opening communication

6HW�WKH�WLPLQJ�LQ�ZKLFK
the image is acquired

<Data acquisition>
6WDUW

$FTXLUH�WKH�GDWD�DFTXLUHG
�LQ�SURJUDP�$��%��DQG�&

<Data acquisition>
(QG

�&RQGLWLRQ�VHWWLQJ!
6WDUW

&DOFXODWLRQ�RI�LPDJLQJ�VWDUW
setting value

�&RQGLWLRQ�VHWWLQJ!
(QG

<Opening communication>
6WDUW

<Opening communication>
(QG

&ORVH�FRPPXQLFDWLRQ�OLQH

Open communication line
and log on

Load the vision program

<Vision sensor initialization>
6WDUW

<Vision sensor initialization>
(QG

,V�WKH�FDOFXODWHG
workpiece a range of

the forecast? No

<HV

&DOFXODWH�WKH�URERW�RULJLQ�ZKHQ
the vision sensor recognizes

workpieces

&DOFXODWH�WKH�DPRXQW�RI�FRQYH\HU
movement from vision sensor

recognition to workpiece teaching

&DOFXODWH�WKHZRUNSLHFH�SRVLWLRQ
recognized by the vision sensor

into the robot area

&DOFXODWH�WKH�YHFWRUV�VSHFLI\LQJ�WKH
center of gravity of the vision sensor

and grabbing position

(UURU�RXWSXW
�����䠅
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(5) 1.prg 
 

The same program as the conveyer tracking. 
 

<Vision sensor recognition check>
6WDUW

<Vision sensor recognition check>
(QG

,V�WKH�WLPLQJ�LQ�ZKLFK�WKH
image is acquired now? <HV

No

&DOFXODWH�WKH�GLIIHUHQFH
between last time and the

current encoder value.

,PDJLQJ�UHTXHVW��
encoder value acquisition

,V�WKH�YLVLRQ�VHQVRU
 logged on? No

<HV

(UURU�RXWSXW
�����䠅

$FTXLUH�LQIRUPDWLRQ�RI�WKH
workpiece that the vision sensor

recognized.

How many are the number
of recognized
workpieces?��SLHFHV

([FOXGLQJ���SLHFHV

Preserve each element of the
recognition data in the array

variable.

Tracking data storage
processing

<Tracking data storage processing>
6WDUW

front 1

&RQYH\HU�SRVLWLRQ
pattern?

IURQW�� right 1 ULJKW��

<Tracking data storage processing>
(QG

&DOFXODWH�FRRUGLQDWHV�RI
workpiece in the robot

coordinate system.

Write the data
 in the buffer.

Write the data
 in the buffer.

Write the data
 in the buffer.

Write the data
 in the buffer.

Write the data
 in the buffer.

Write the data
 in the buffer.

left 1 OHIW��
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21.5. Sample Programs 
 

21.5.1. Conveyer Tracking 

(1) A1.Prg 
 
��
���9HU�$���������������������������������������� 
��
��3URJUDP�IRU�FDOLEUDWLRQ�EHWZHHQ�WUDFNLQJ�URERW�DQG�FRQYH\HU 
��
��3URJUDP�W\SH���$��SUg 
��
��'DWH�RI�FUHDWLRQ�YHUVLRQ��������������$� 
��
��&23<5,*+7���0,768%,6+,�(/(&75,&�&25325$7,21� 
��
������������������������������������������������ 
��
����5HJLVWHU�DQ�HQFRGHU�QXPEHU�WR�WKH�;�FRRUGLQDWH�RI�WKH��3(��YDULDEOH� 
��
&KHFN�WKH�VHWWLQJ�YDOXH 
�� �  0(&0$; �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7KH�PD[LPXP�HQFRGHU�QXPEHU�YDOXH��IRU�FKHFNLQJ� 
��� � � ,I�3(�;���2U�3(�;!0(&0$;�7KHQ�(UURU������ � 
(QFRGHU�QXPEHU�RXW�RI�UDQJH 
��� � � 0(1&12 3(�;� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
$FTXLUH�WKH�HQFRGHU�QXPEHU 
���
����$WWDFK�D�PDUNLQJ�VWLFNHU�RQ�WKH�FRQYH\HU�XSVWUHDP�VLGH� 
���
����0RYH�WKH�URERW�WR�WKH�SRVLWLRQ�ULJKW�DW�WKH�FHQWHU�RI�WKH�DWWDFKHG�VWLFNHU� 
��� � � 0;��(&�� 0B(QF�0(1&12�� � � � � � � � � � � � � � � � � � � � 
$FTXLUH�HQFRGHU�GDWD��ILUVW�WLPH� 
��� � � 3;��36� 3B=HUR� � � � � � � � � � � � � � � � � � �          
6HW�DOO�HOHPHQWV�WR�=(52 
��� � � 3;��36� 3B)EF���� � � � � � � � � � � � � � � � � � � � � � � � � � 
$FTXLUH�WKH�FXUUHQW�SRVLWLRQ��ILUVW�WLPH� 
���
����5DLVH�WKH�URERW� 
���
����0RYH�WKH�VWLFNHU�LQ�WKH�IRUZDUG�GLUHFWLRQ�RI�WKH�FRQYH\HU� 
���
����0RYH�WKH�URERW�WR�WKH�SRVLWLRQ�ULJKW�DW�WKH�FHQWHU�RI�WKH�PRYHG�VWLFNHU� 
��� � � 0;��(&�� 0B(QF�0(1&12�� � � � � � � � � � � � � � � � � � � � 
$FTXLUH�HQFRGHU�GDWD��VHFRQG�WLPH� 
��� � � 3;��36� 3B=HUR� � � � � � � � � � � � � � � � � � � � � � � � � � � � 
6HW�DOO�HOHPHQWV�WR�=(52 
��� � � 3;��36� 3B)EF���� � � � � � � � � � � � � � � � � � � � � � � � � � 
$FTXLUH�WKe current position (second time) 
���
����5DLVH�WKH�URERW� 
���
����3HUIRUP�VWHS�RSHUDWLRQ�XQWLO�(1'� 
��� � � *R6XE�
6��(1&� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
3B(1&'/7�FDOFXODWLRQ�SURFHVVLQJ 
��� � � 3B(QF'OW�0(1&12� 3<��(1&� � � � � � � � � � � � � � � � � � 
6WRUH�GDWD�LQ�3B(1&'/7 
���(Qd 
���
 
���
������3URFHVVLQJ�IRU�REWDLQLQJ�3B(1&'/7������ 
��� � � � 
0;��(&���(QFRGHU�GDWD�� 
��� � � � 
0;��(&���(QFRGHU�GDWD�� 
��� � � � 
3;��36���3RVLWLRQ�� 
��� � � � 
3;��36���3RVLWLRQ�� 
��� � � � 
3<��(1&��3B(1&'/7�YDOXH 
���
6��(1& 
��� � � 0��('� 0;��(&��-0;��(&�� 
��� � � ,I�0��('�!�������������7KHQ�0��('� 0��('�-������������� 
��� � � ,I�0��('��-�������������7KHQ�0��('� 0��('��������������� 
��� � � 3<��(1&�; �3;��36��;-3;��36��;��0��('� 
��� � � 3<��(1&�< �3;��36��<-3;��36��<��0��('� 
��� � � 3<��(1&�= �3;��36��=-3;��36��=��0��('� 
��� � � 3<��(1&�$ �3;��36��$-3;��36��$��0��('� 
��� � � 3<��(1&�% �3;��36��%-3;��36��%��0��('� 
��� � � 3<��(1&�& �3;��36��&-3;��36��&��0��('� 
��� � � 3<��(1&�/� �3;��36��/�-3;��36��/���0��('� 
��� � � 3<��(1&�/� �3;��36��/�-3;��36��/���0��('� 
���5HWXUQ 
���
 
���
7KLV�SURJUDP�³FRPSXWHV�KRZ�PXFK�D�URERW�PRYHV�SHU���SXOVH�DQG�VWRUHV�WKH�UHVXOW�LQ�3B(1&'/7�� 
3( ������������������������������������������������������ 
3;��36� ������������������������������������������������������ 
3;��36� ������������������������������������������������������ 
P<��(1& ������������������������������������������������������ 
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(2) C1.Prg 
 
��
���9HU�$�������������������������������������������� 
��
��&RQYH\HU�WUDFNLQJ��ZRUNSLHFH�VXFWLRQ�SRVLWLRQ�UHJLVWUDWLRQ�SURJUDP 
��
��3URJUDP�W\SH���&��SUJ 
��
��'DWH�RI�FUHDWLRQ�YHUVLRQ��������������$� 
��
��&23<5,*+7���0,768%,6+,�(/(&75,&�&25325$7,21� 
��
���������������������������������������������������� 
��
����5HJLVWHU�D�PRGHO�QXPEHU�LQ�WKH�;�FRRUGLQDWH�RI�WKH��350���YDULDEOH� 
��
����5HJLVWHU�DQ�HQFRGHU�QXPEHU�LQ�WKH�<�FRRUGLQDWH�RI�WKH��350���YDULDEOH� 
�� 
���� 5HJLVWHU� WKH� QXPEHU� RI� WKH� VHQVRU� WKDW� PRQLWRUV� ZRUNSLHFHV� LQ� WKH� =� FRRUGLQDWH� RI� WKH� �350���
YDULDEOH�� 
���
&KHFN�WKH�FRQGLWLRQV�VHW�LQ�WKH��350���YDULDEOH 
��� � � 0:.0$; ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7KH� PD[LPXP� PRGHO� number value (for 
checking) 
��� � � 0(&0$; �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7KH� PD[LPXP� HQFRGHU� QXPEHU� YDOXH� �IRU�
checking) 
��� � � 0:.12 350��;� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
$FTXLUH�D�PRGHO�QXPEHU 
��� � � 0(1&12 350��<� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
$FTXire an encoder number 
��� � � ,I�0:.12���2U�0:.12!0:.0$;�7KHQ�(UURU������ � � 
0RGHO�QXPEHU�RXW�RI�UDQJH 
��� � � ,I�0(1&12���2U�0(1&12!0(&0$;�7KHQ�(UURU������
(QFRGHU�QXPEHU�RXW�RI�UDQJH 
��� � � )RU�0� ��7R���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
&OHDU�WKH�LQIRUPDWLRQ 
��� � �   3B����0�� 3B=HUR� � � � � � � � � � � � � � � � � � � � � � � � � � � 
$�YDULDEOH�WKDW�VWRUHV�ZRUNSLHFH�SRVLWLRQV 
��� � � � � 3B����0�� 3B=HUR� � � � � � � � � � � � � � � � � � � � � � � � � � � 
$�YDULDEOH�WKDW�VWRUHV�RSHUDWLRQ�FRQGLWLRQV 
��� � � � � 0B�����0�� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
$�YDULDEOH�WKDW�VWRUHs encoder value differences 
��� � � 1H[W�0� 
���
����0RYH�D�ZRUNSLHFH�WR�WKH�SRVLWLRQ�ZKHUH�WKH�SKRWRHOHFWURQLF�VHQVRU�LV�DFWLYDWHG� 
��� � � 0(�� 0B(QF�0(1&12�� � � � � � � � � � � � � � � � � � � � � � � � � � � 
$FTXLUH�HQFRGHU�GDWD��ILUVW�WLPH� 
���
����0RYH�D�ZRUNSLHFH�RQ�WKH�FRQYH\HU�LQWR�WKH�URERW�RSHUDWLRQ�DUHD� 
���
����0RYH�WKH�URERW�WR�WKH�VXFWLRQ�SRVLWLRQ� 
��� � � 0(�� 0B(QF�0(1&12�� � � � � � � � � � � � � � � � � � � � � � � � � � � 
$FTXLUH�HQFRGHU�GDWD��VHFRQG�WLPH� 
��� � � 3B����0:.12� 3B)EF���� � � � � � � � � � � � � � � � � � � � � � � � 
$FTXLUH� WKH� ZRUNSLHFH� VXFWLRQ� SRVLWLRQ�
(current position) 
���
����3HUIRUP�VWHS�RSHUDWLRQ�XQWLO�(1'� 
��� � � 0('� 0(��-0(��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
&DOFXODWH�WKH�GLIIHUHQFH�RI�WKH�HQFRGHU�YDOXH� 
��� � � ,I�0('��!��������������7KHQ�0('�� �0('�-������������� 
��� � � ,I�0('����-�������������7KHQ�0('��  0('��������������� 
���
 
��� � � 0B�����0:.12� 0('�� � � � � � � � � � � � � � � � � � � � � � � � � � � 
6WRUH� WKH�DPRXQW�RI� HQFRGHU�PRYHPHQW� LQ�
a global variable 
��� � � 3B����0:.12��; 350��<� � � � � � � � � � � � � � � � � � � � � � � � 
6WRUH�HQFRGHU�QXPEHUV�LQ�D�JOREDO�YDULDEOH 
��� � � 3B����0:.12��< 350��=� �                       
6WRUH�WKH�VHQVRU�QXPEHU�LQ�D�JOREDO�YDULDEOH 
���(QG 
���
 
��� 
7KLV�SURJUDP�LV��WKH�UHODWLRQ�EHWZHHQ�WKH�SRVLWLRQ�DW�ZKLFK�WKH�VHQVRU� LV� UHDFWHG�DQG� WKH�SRVLWLRQ�DW�
which 
���
WKH�URERW�DEVRUEV�ZRUNSLHFHV� 
350� ������������������������������������������������������ 
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0RYH�RQWR�WKH�QH[W�ZRUNSLHFH 
���� � � � � � � ,I�3RV&T�3;��&85� ��$QG�3;��&85�<! 0��677�$QG�3;��&85�<� 0��(1'�7KHQ�
0<��676 ��
2XWVLGH�WKH�PRYHPHQW�UDQJH 
���� � � � � (QG,I 
���� � � � � %UHDN 
���� � � &DVH���
)URQW�OHIW�-> right 
���� � � � � 0��677 0;��67 
���� � � � � 0��(1' -0;��('� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7KH�HQG�VLGH�KDV�D�QHJDWLYH�YDOXH 
���� � � � � ,I�3RV&T�3;��&85� ��$QG�3;��&85�<� 0��677�$QG�3;��&85�<! 0��(1'�7KHQ 
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���� � � � � � � 0<��676 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7UDFNLQJ�SRVVLEOH 
���� � � � � (OVH�
,I�WUDFNLQJ�QRW�SRVVLEOH 
���� � � � � � � ,I�3;��&85�<!��7KHQ�0<��676 �� � � � � � � � � � � � 
:DLW 
���� � � � � � � ,I�3;��&85�<���7KHQ�0<��676 �� � � � � � � � � � � � 
0RYH�RQWR�WKH�QH[W�ZRUNSLHFH 
���� � � � � � � ,I�3RV&T�3;��&85� ��$QG�3;��&85�<� 0��677�$QG�3;��&85�<! 0��(1'�7KHQ�
0<��676 ��
2XWVLGH�WKH�PRYHPHQW�UDQJH 
���� � � � � (QG,I 
���� � � � � %UHDN 
���� � � &DVH���
/HIW�VLGH�UHDU�-> front 
���� � � &DVH���
5LJKW�VLGH�UHDU�-> front 
���� � � � � 0��677 -0;��67� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7KH�VWDUt side has a negative value 
���� � � � � 0��(1' 0;��(' 
���� � � � � ,I�3RV&T�3;��&85� ��$QG�3;��&85�;! 0��677�$QG�3;��&85�;� 0��(1'�7KHQ 
���� � � � � � � 0<��676 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7UDFNLQJ�SRVVLEOH 
���� � � � � (OVH�
,I�WUDFNLQJ�QRW�SRVVLEOH 
���� � � � � � � ,I�3;��&85�;���7KHQ�0<��676 �� � � � � � � � � � � � 
:DLW 
���� � � � � � � ,I�3;��&85�;!��7KHQ�0<��676 �� � � � � � � � � � � � 
0RYH�RQWR�WKH�QH[W�ZRUNSLHFH 
���� � � � � � � ,I�3RV&T�3;��&85� ��$QG�3;��&85�;! 0��677�$QG�3;��&85�;� 0��(1'�7KHQ�
0<��676 ��
2XWVLGH�WKH�PRYHPHQW�UDQJH 
���� � � � � (QG,I 
���� � � �  Break 
���� � � &DVH���
/HIW�VLGH�IURQW�-> rear 
���� � � &DVH���
5LJKW�VLGH�IURQW�-> rear 
���� � � � � 0��677 0;��67 
���� � � � � 0��(1' -0;��('� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7KH�HQG�VLGH�KDV�D�QHJDWLYH�YDOXH 
���� � � � � ,I�3RV&T�3;��&85� ��$QG�3;��&85�;� 0��677�$QG�3;��&85�;! 0��(1'�7KHQ 
���� � � � � � � 0<��676 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7UDFNLQJ�SRVVLEOH 
���� � � � � (OVH�
,I�WUDFNLQJ�QRW�SRVVLEOH 
���� � � � � � � ,I�3;��&85�;!��7KHQ�0<��676 �� � � � � � � � � � � � 
:DLW 
���� � � � � � � ,I�3;��&85�;���7KHQ�0<��676 �� � � � � � � � � � � � 
0RYH�RQWR�WKH�QH[W�ZRUNSLece 
���� � � � � � � ,I�3RV&T�3;��&85� ��$QG�3;��&85�;� 0��677�$QG�3;��&85�;! 0��(1'�7KHQ�
0<��676 ��
2XWVLGH�WKH�PRYHPHQW�UDQJH 
���� � � � � (QG,I 
���� � � � � %UHDN 
���� � � (QG�6HOHFW 
���� � � ,I�0<��676 ��7KHQ�(UURU������ � � � � � � � � � � � � � � � � 
3URJUDP�PRGLILFDWLRQ�UHTXLUHG 
����5HWXrn 
����
 
����
����2ULJLQ�UHWXUQ�SURFHVVLQJ���� 
����
6��+20( 
���� � � 6HUYR�2Q� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
6HUYR�21 
���� � � 3��&855 3B)EF���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
$FTXLUH�WKH�FXUUHQW�SRVLWLRQ 
���� � � ,I�3��&855�=�3��=�7KHQ� � � � � � � � � � � � � � � � � � � � � � � 
,I the current height is below the origin 
���� � � � � 2YUG��� 
���� � � � � 3��(6& 3��&855� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
&UHDWH�DQ�HVFDSH�SRVLWLRQ 
���� � � � � 3��(6&�= 3��= 
���� � � � � 0YV�3��(6&� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
0RYH�WR�WKH�HVFDSH�SRVLWLRQ 
���� � � � � 2YUG���� 
���   (QG,I 
���� � � 0RY�3�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
0RYH�WR�WKH�RULJLQ 
����5HWXUQ 
����
 
����
����7UDFNLQJ�LQWHUUXSWLRQ�SURFHVVLQJ���� 
����
6��6723 
���� � � $FW�� � 
���� � � 7UN�2II 
���� � � *R6XE�
6��23(1� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
5HOHDVH�VXFWLRQ 
����   3��3 3B)EF���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
$FTXLUH�WKH�FXUUHQW�SRVLWLRQ 
���� � � 3��3�= 3��= 
���� � � 0YV�3��3�7\SH����� � � � � � � � � � � � � � � � � � � � � � � � � � � � 
5DLVH 
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���� � � 0RY�3�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
5HWXUQ�WR�WKH�RULJLQ�RQFH 
���� � � *R7R�
/%)&+. 
����
 
����
������6XFWLRQ�RI�VXEVWUDWHV������ 
����
6��&/26( 
���� � � +&ORVH��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7XUQ�VXFWLRQ�21 
����5HWXUQ 
����
������6XFWLRQ�UHOHDVH�RI�VXEVWUDWHV������ 
����
6��23(1 
���� � � +2SHQ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7XUQ�VXFWLRQ OFF 
����5HWXUQ 
����
 
����
������7XUQLQJ�RQ�WKH�VLJQDO�LV�ZDLWHG�IRU������ 
���� � � 
0;��(1$�(1$%/(�',6$%/(�RI�FKHFN����� 
���� � � 
0;��6,*�&KHFN�VLJQDO�QXPEHU 
���� � � 
0;��6(&�&KHFN�VHFRQG�QXPEHU�6� 
���� � � 
0<��6.3�2.�7,0(287����� 
����
6��&:21 
���� � � ,I�0;��(1$ ��7KHQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � 
,I�WKH�VLJQDO�FKHFN�LV�(1$%/( 
���� � � � � 0B7LPHU��� � 
���� � � � � 0<��6.3 � 
���� � � � � 0;��6(& 0;��6(&�
������ � � � � � � � � � � � � � � � � � � � � 
6HFRQG�-!�0LOOLVHFRQG 
����
/��/23 
���� � � � � ,I��0B7LPHU���!0;��6(&��2U��0<��6.3�!���7KHQ�
/��(1' 
���� � � � �   ,I�0B,Q�0;��6,*� ��7KHQ�0<��6.3 �� � � � � � � � 
,I�WKH�VLJQDO�VSHFLILHG�LV�WXUQHG�RQ 
���� � � � � *R7R�
/��/23 
���� � � (OVH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
,I�WKH�VLJQDO�FKHFN�LV�',6$%/( 
���� � � � � 'O\�0;��6(&� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
:DLW�DW�WKH�VSHFLILed check time 
���� � � � � 0<��6.3 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
2. 
���� � � (QG,I 
����
/��(1' 
����5HWXUQ 
����
 
����
������7XUQLQJ�RII�WKH�VLJQDO�LV�ZDLWHG�IRU������ 
���� � � 
0;��(1$�(1$%/(�',6$%/(�RI�FKHFN����� 
���� � � 
0;��6,*�&KHFN�VLJQDO�QXPEHU 
���� � � 
0;��6(&�&KHFN�VHFRQG�QXPEHU�6� 
���� � � 
0<��6.3�2.�7,0(287����� 
����
6��&:2)) 
���� � � ,I�0;��(1$ ��7KHQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � 
,I�WKH�VLJQDO�FKHFN�LV�(1$%/( 
���� � � � � 0B7LPHU��� � 
���� � � � � 0<��6.3 � 
���� � � � � 0;��6(& 0;��6(&�
������ � � � � � � � � � � � � � � � � � � � � 
6HFRQG�-!�0LOlisecond 
����
/��/23 
���� � � � � ,I��0B7LPHU���!0;��6(&��2U��0<��6.3�!���7KHQ�
/��(1' 
���� � � � � � � ,I�0B,Q�0;��6,*� ��7KHQ�0<��6.3 �� � � � � � � � 
,I�WKH�VLJQDO�VSHFLILHG�LV�WXUQHG�RII 
���� � � � � *R7R�
/��/23 
���� � � (OVH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
,I�WKH�VLJQDO�FKHFN�LV�',6$%/( 
���� � � � � 'O\�0;��6(&� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
:DLW�DW�WKH�VSHFLILHG�FKHFN�WLPH 
���� � � � � 0<��6.3 ��
2. 
���� � � (QG,I 
����
/��(1' 
����5HWXUQ 
3:. ������������������������������������������������������ 
35, ������������������������������������������������������ 
3� ������������������������������������������������������ 
3%326 ������������������������������������������������������ 
3;��&85 ������������������������������������������������������ 
351* ������������������������������������������������������������ 
371 ������������������������������������������������������ 
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3:$,7 ������������������������������������������������������ 
383� ������������������������������������������������������� 
3$&� ���������������������������������������������������������� 
37%$6( ������������������������������������������������������ 
3*7 ������������������������������������������������������ 
3$&� ���������������������������������������������������������� 
3+1' ���������������������������������������������������������� 
PD/<� ������������������������������������������������������ 
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3��(6& ������������������������������������������������������ 
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(4) CM1.Prg 
 
1 '#��9HU�$�������������������������������������� 
��
��&RQYH\HU�WUDFNLQJ��VHQVRU�PRQLWRULQJ�SURJUDP 
��
��3URJUDP�W\SH���&0��SUJ 
��
��'DWH�RI�FUHDWLRQ�YHUVLRQ��������������$� 
��
��&23<5,*+7���0,768%,6+,�(/(&75,&�&25325$7,21� 
��
���������������������������������############# 
��
 
��
������0DLQ�SURFHVVLQJ������ 
��
6��0$,1 
��� � � *R6XE�
6��'7*(7� � � � � � � � � � � � � � � � � � � � � �  'Processing for acquiring required data 
11 *LOOP 
��� � � *R6XE�
6��:5,7(� � � � � � � � � � � � � � � � � � � � � �  'Workpiece position writing processing 
��� � � *R7R�
/223 
���(QG 
���
������'DWD�DFTXLVLWLRQ�SURFHVVLQJ������ 
���
6��'7*(7 
���
$FTXLUH�WKH�VXFWLRQ�SRVLWLRQ��DPRXQW�RI�HQFRGHU�PRYHPHQW�DQG�HQFRGHU�QXPEHU�VHW�ZLWK�SURJUDP�& 
��� � � 0:.12 0B���� � � � � � � � � � � � � � � � � � � � � � � � � �  
$FTXLUH�PRGHO�QXPEHU 
��� � � 0��('� 0B�����0:.12�� � � � � � � � �         
$PRXQW�RI�HQFRGHU�PRYHPHQW 
��� � � 0(1&12 3B����0:.12��;� � � � � � � � � � � � � �  
(QFRGHU�QXPEHU 
��� � � 0616 3B����0:.12��<� � � � � � � � � � � � � � � � �  
6HQVRU�QXPEHU 
���
&DOFXODWH�WKH�ZRUNSLHFH�SRVLWLRQ��;�<��ZKHQ�WKH�VHQVRU�LV�DFWLYDWHG 
��� � � 3:326 3B����0:.12�-3B(QF'OW�0(1&12�
0��('� 
���5HWXUQ 
���
������3RVLWLRQ�GDWD�ZULWLQJ�SURFHVVLQJ������ 
���
6��:5,7( 
��� � � ,I�0B,Q�0616� ��7KHQ�*R7R�
6��:5,7(�  'Wait for a workpiece to activate the photoelectronic sensor  
 
 
 
 
��� � � 0(1&� 0B(QF/�0(1&12� '(QFRGHU�QXPEHU 
 
 
 
��� � � 0(1&� 0B(QF�0(1&12� '(QFRGHU�QXPEHU 
 
 
 
��� � � 7U:UW�3:326�0(1&��0:.12���0(1&12� �  'Write data (workpiece position and encoder value) to the 
tracking buffer 
���
/��:$,7 
��� � � ,I�0B,Q�0616� ��7KHQ�*R7R�
/��:$,7 
���5HWXUQ 
 

&5���-4�&5���-4�series��&5Q4-����VHULHV�FRQWUROOHU 

&5���-'�&5���-D series��&5Q'-����VHULHV�FRQWUROOHU 

䠄Note䠅 
The command is deferent between L4�
3ODWIRUP�FRQWUROOHU��&5���-4�&5���-4�
series��&5Q4-��� series) and stand alone 
W\SH�FRQWUROOHU��&5���-'�&5���-D series, 
&5Q'-��� series). 
,Q�WKH�&5���-4�&5���-4�VHULHV��
&5Q4-��� series series, it is necessary to 
use the latch encoder GDWD� � �0B(1&/��
after confirmation with an input signal. 
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21.5.2. Vision Tracking 

 
(1) A1.Prg 

 
The same program as the conveyer tracking. 
 
 

(2) B1.Prg 
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����9HU�$�������������������������������������������� 
��
��1HWZRUN�YLVLRQ�WUDFNLQJ��FDOLEUDWLRQ�EHWZHHQ�URERW�DQG�YLVLRQ�VHQVRU 
��
��3URJUDP�W\SH� � � � � � ��%��SUJ 
��
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(3) C1.Prg 
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(4) 1.Prg 
 
The same program as the conveyer tracking. 
 
 

(5) CM1.Prg 
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21.5.3. For RH-3S*HR 
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��� � � 0RY�3*7�383��=�7\SH����� � � � � � � � � � � � � �          
0RYH�WR�WUDFNLQJ�PLGDLU�SRVLWLRQ 
���� � � 7UN�2II� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7UDFNLQJ�RSHUDWLRQ�HQG�VHWWLQJ 
���� � � $FW�� � 
���� � � $FFHO�������� 
���� � � 0:$,7� �� 
����5HWXUQ 
����
 
����
����:RUNSLHFH�SODFLQJ�SURFHVVLQJ���� 
����
6��:.387 
���� � � $FFHO�3$&���;�3$&���< 
���� � � 0RY�337�383��<� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
0RYH�WR�RYHU�WKH�SODFHPHQW�SRVLWLRQ 
���� � � $FFHO�3$&���;�3$&���< 
���� � � &QW������ 
���� � � 0RY�337�7\SH����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
0RYH�WR�WKH�SODFHPHQW�SRVLWLRQ 
���� � � *R6XE�
6��23(1                               'Turn suction OFF 
���� � � 0;��(1$ 3+1'�;� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
&KHFN�LQVWUXFWLRQ 
���� � � 0;��6,* 3+1'�=� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
&KHFN�VLJQDO�QXPEHU 
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���� � � 0;��6(& 3'/<��;� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
&KHFN�VHFRQG�number(s) 
���� � � *R6XE�
6��&:2))� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
5HOHDVH�FRQILUPDWLRQ 
���� � � &QW�� 
���� � � $FFHO�3$&���;�3$&���< 
���� � � 0RY�337�383��=�7\SH����� � � � � � � � � � � � � � � � � � � � � � 
0RYH�WR�RYHU�WKH�SODFHPHQW�SRVLWLRQ 
���� � � $FFHO�������� 
����5HWXUQ 
����
 
����
��� Transportation data setting processing ### 
����
6��'76(7 
���� � � 37%$6( 3B����3:.�;�� � � � � � � � � � � � � � � � � � � � � � � � � � 
&UHDWH�UHIHUHQFH�SRVLWLRQ 
���� � � 7U%DVH�37%$6(�0%(1&12�� � � � � � � � � � � � � � � � � � � � � � � 
7UDFNLQJ�EDVH�VHWWLQJ 
���� � � 3*7 37%$6(
32)6(7� � � � � � � � � � � � � � � � � � � � � � �      
6XFWLRQ�SRVLWLRQ�VHWWLQJ 
���� � � *R6XE�
6��$&6(7� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
,QWHUUXSW�GHILQLWLRQ 
����5HWXUQ 
����
 
����
����,QWHUUXSW�GHILQLWLRQ�SURFHVVLQJ������ 
����
6��$&6(7 
���� � � 6HOHFW�371�;� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
&RQYH\HU�SRVLWLRQ�SDWWern number 
���� � � &DVH���
)URQW�ULJKW�-> left 
���� � � � � 0673� 351*�=� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
)ROORZLQJ�VWRS�GLVWDQFH 
���� � � � � 'HI�$FW���3B)EF����<!0673��*R7R�
6��6723� � � 
7R�
6��6723�LI�IROORZHG�IDU�ORQJ 
���� � � � � %UHDN 
���� � � &DVH���
)URQW�OHIW�-> right 
���� � � � � 0673� -351*�= 
���� � � � � 'HI�$FW���3B)EF����<�0673��*R7R�
6��6723 
���� � � � � %UHDN 
���� � � &DVH���
/HIW�VLGH�UHDU�-> front 
���� � � &DVH���
5LJKW�VLGH�UHDU�-> front 
���� � � � � 0673� 351*�= 
���� � � � � 'HI�$FW���3B)EF����;!0673��*R7R�
6��6723 
���� � � � � %UHDN 
���� � � &DVH�� 'Left side front -> rear 
���� � � &DVH���
5LJKW�VLGH�IURQW�-> rear 
���� � � � � 0673� -351*�= 
���� � � � � 'HI�$FW���3B)EF����;�0673��*R7R�
6��6723 
���� � � � � %UHDN 
���� � � (QG�6HOHFW 
����5HWXUQ 
����
 
����
����:RUNSLHFH�SRVLWLRQ�FRQILUPDWLRQ�SURFHVVLQJ���� 
���� � � � 
3;��&85�&XUUHQW�ZRUNSLHFH�SRVLWLRQ 
���� � � � 
0;��67�7UDFNLQJ�VWDUW�UDQJH 
���� � � � 
0;��('�7UDFNLQJ�HQG�UDQJH 
���� � � � 
0;��3$7�&RQYH\HU�SRVLWLRQ�SDWWHUQ�QXPEHU 
���� � � � 
0<��676�5HVXOW�����:DLW����6WDUW�WUDFNLQJ����1H[W�ZRUNSLHFH� 
����
6��:.326 
���� � � 0<��676 �� � � � � � � � � � �                          
&OHDU�UHWXUQ�YDOXH 
����
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI� � 5+-�6
+5���� 
���� � � 3��):&85 3;��&85�
�,QY�3B7RRO��
3RVLWLRQ�RI�ZRUNSLHFH�LQ�IODQJH 
���� � � 37567 3B=HUR 
���� � � 375(' 3B=HUR 
����
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI  5+-�6
+5���� 
���� � � 6HOHFW�0;��3$7� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
&RQYH\HU�SDWWHUQ 
���� � � &DVH���
)URQW�ULJKW�-> left 
���� � � � � 0��677 -0;��67� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7KH�VWDUW�VLGH�KDV�D�QHJDWLYH�YDOXH 
���� � � � � 0��(1' 0;��(' 
���� � � � � ,I�3RV&T�3;��&85� ��$QG�3;��&85�<! 0��677�$QG�3;��&85�<� 0��(1'�7KHQ 
���� � � � � � � 0<��676 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7UDFNLQJ�SRVVLEOH 
����
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI� � 5+-�6
+5���� 
���� � � � � � � 37567�<� �3B&Y6SG�0%(1&12���<�
�075677������� 
���� � � � � � � 37567� �37567���3��):&85� � � � � � � � � � � � � � � � � � � � � � 
3RVLWLRQ�ZKHQ�EHJLQQLQJ� WR� IROORZ�DV� IRU�
workpiece. 
���� � � � � � � 375('�<� �3B&Y6SG�0%(1&12���<�
�075(1'������� 
���� � � � � � � 375('� �375('� �� 3��):&85� � � � � � � � � � � � � � � � � � � � � � 
3RVLWLRQ�ZKHQ� KDYLQJ� ILQLVKHG� IROORZLQJ�
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as for workpiece. 
���� � � � � � � ,I��37567�;�!�-3�+5�=�$QG�37567�;���3�+5�=��7KHQ� � 
FDVH�WKH�VLQJXODU�SRLQW�DUHD 
���� � � � � � � � � ,I��37567�<���-3�+5�=�$QG�375('�<���-3�+5�=��7KHQ�0<��676 �� 
7KH�SRVLWLRQ�RI� WKH�ZRUN�
peace is OK from the singular point if previous. 
���� � � � � � � � � ,I� �375('�<� !� -3�+5�=� $QG� 375('�<� �� 3�+5�=�� 7KHQ� 0<��676 �� � 
,I� WKH� WUDFNLQJ� HQG�
position is singular point neighborhood, it is NG. 
���� � � � � � � � � ,I� �37567�<� !� -3�+5�=� $QG� 37567�<� �� 3�+5�=�� 7KHQ� 0<��676 �� � 
,I� WKH� WUDFNLQJ� VWDUW�
position is singular point neighborhood, it is NG. 
���� � � � � � � � � ,I� �37567�<�!�3�+5�=�$QG�375('�<�!�3�+5�=��7KHQ�0<��676 �� � � 
,W� LV�1*�LI�SDVVLQJ�RYHU�
the singular point. 
���� � � � � � � (QG,I 
����
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI� � 5+-�6
+5���� 
���� � � � � (OVH�
,I�WUDFNLQJ�Qot possible 
���� � � � � � � ,I�3;��&85�<���7KHQ�0<��676 �� � � � � � � � � � � � 
:DLW 
���� � � � � � � ,I�3;��&85�<!0��(1'�7KHQ�0<��676 �� � � � � � � 
0RYH�RQWR�WKH�QH[W�ZRUNSLHFH 
���� � � � � � � ,I� 3RV&T�3;��&85� �� $QG� 3;��&85�<! 0��677� $QG� 3;��&85�<� 0��(1'� 7KHQ�
0<��676 ��
2XWVLGH�WKH�PRYHment range 
���� � � � � (QG,I 
���� � � � � %UHDN 
���� � � &DVH���
)URQW�OHIW�-> right 
���� � � � � 0��677 0;��67 
���� � � � � 0��(1' -0;��('� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7KH�HQG�VLGH�KDV�D�QHJDWLYH�YDOXH 
���� � � � � ,I�3RV&T�3;��&85� ��$QG�3;��&85�<� 0��677�$QG�3;��&85�<! 0��(1'�7KHn 
���� � � � � � � 0<��676 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7UDFNLQJ�SRVVLEOH 
����
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI� � 5+-�6
+5���� 
���� � � � � � � 37567�<� �3B&Y6SG�0%(1&12���<�
�075677������� 
���� � � � � � � 37567� �37567���3��):&85� � � � � � � � � � � � � � � � � � � � � � 
3RVLWLRQ�ZKen beginning to follow as for 
workpiece. 
���� � � � � � � 375('�<� �3B&Y6SG�0%(1&12���<�
�075(1'������� 
���� � � � � � � 375('� �375('� �� 3��):&85� � � � � � � � � � � � � � � � � � � � � � 
3RVLWLRQ�ZKHQ� KDYLQJ� ILQLVKHG� IROORZLQJ�
as for workpiece. 
���� � � � � � � ,I��37567�;�!�-3�+5�=�$QG�37567�;���3�+5�=��7KHQ� � 
FDVH�WKH�VLQJXODU�SRLQW�DUHD 
���� � � � � � � � � ,I� �37567�<�!�3�+5�=�$QG�375('�<�!�3�+5�=��7KHQ�0<��676 �� 
7KH�SRVLWLRQ� RI� WKH�ZRUN�
peace is OK from the singular point if previous. 
���� � � � � � � � � ,I� �375('�<� !� -3�+5�=� $QG� 375('�<� �� 3�+5�=�� 7KHQ� 0<��676 �� � 
,I� WKH� WUDFNLQJ� HQG�
position is singular point neighborhood, it is NG. 
���� � � � � � � � � ,I� �37567�<� !� -3�+5�=� $QG� 37567�<� �� 3�+5�=�� 7KHQ� 0<��676 �� � 
,I� WKH� WUDFNLQJ� VWDUW�
position is singular point neighborhood, it is NG. 
���� � � � � � � � � ,I��37567�<���-3�+5�=�$QG�375('�<���-3�+5�=��7KHQ�0<��676 �� � � 
,W�LV�1*�LI�SDVVLQJ�RYHU�
the singular point. 
���� � � � � � � (QG,I 
����
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI� � 5+-�6
+5���� 
���� � � � � (OVH�
,I�WUDFNLQJ�QRW�SRVVLEOH 
���� � � � � � � ,I�3;��&85�<!��7KHQ�0<��676 �� � � � � � � � � � � � 
:ait 
���� � � � � � � ,I�3;��&85�<���7KHQ�0<��676 �� � � � � � � � � � � � 
0RYH�RQWR�WKH�QH[W�ZRUNSLHFH 
���� � � � � � � ,I� 3RV&T�3;��&85� �� $QG� 3;��&85�<� 0��677� $QG� 3;��&85�<! 0��(1'� 7KHQ�
0<��676 ��
2XWVLGH�WKH�PRYHPHQW�UDQJH 
���� � � � � (QG,I 
���� � � � � %UHDN 
���� � � &DVH���
/HIW�VLGH�UHar -> front 
���� � � &DVH���
5LJKW�VLGH�UHDU�-> front 
���� � � � � 0��677 -0;��67� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7KH�VWDUW�VLGH�KDV�D�QHJDWLYH�YDOXH 
���� � � � � 0��(1' 0;��(' 
���� � � � � ,I�3RV&T�3;��&85� ��$QG�3;��&85�;! 0��677�$QG�3;��&85�;� 0��(1'�7KHQ 
���� � � � � � � 0<��676 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7UDFNLQJ�SRVVLEOH 
����
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI� � 5+-�6
+5���� 
���� � � � � � � 37567�;� �3B&Y6SG�0%(1&12���;�
�075677������� 
���� � � � � � � 37567� �37567���3��):&85� � � � � � � � � � � � � � � � � � � � � � 
3RVLWLRQ�ZKHQ�EHJLQQLQJ� WR� IRllow as for 
workpiece. 
���� � � � � � � 375('�;� �3B&Y6SG�0%(1&12���;�
�075(1'������� 
���� � � � � � � 375('� �375('� �� 3��):&85� � � � � � � � � � � � � � � � � � � � � � 
3RVLWLRQ�ZKHQ� KDYLQJ� ILQLVKHG� IROORZLQJ�
as for workpiece. 
���� � � � � � � ,I��37567�<�!�-3�+5�=�$QG�37567�<���3�+5�=��7KHQ� � 
Fase the singular point area 
���� � � � � � � � � ,I��37567�;���-3�+5�=�$QG�375('�;���-3�+5�=��7KHQ�0<��676 �� 
7KH�SRVLWLRQ�RI� WKH�ZRUN�
peace is OK from the singular point if previous. 

21-142  Sample Programs 



21 Appendix 
 
���� � � � � � � � � ,I� �375('�;� !� -3�+5�=� $QG� 375('�;� �� 3�+5�=�� 7KHQ� 0<��676 �� � 
,I� WKH tracking end 
position is singular point neighborhood, it is NG. 
���� � � � � � � � � ,I� �37567�;� !� -3�+5�=� $QG� 37567�;� �� 3�+5�=�� 7KHQ� 0<��676 �� � 
,I� WKH� WUDFNLQJ� VWDUW�
position is singular point neighborhood, it is NG. 
���� � � � � � � � � ,I� �37567�;�!�3�+5�=�$QG�375('�;�!�3�+5�=��7KHQ�0<��676 �� � � 
,W� LV�1*�LI�SDVVLQJ�RYHU�
the singular point. 
���� � � � � � � (QG,I 
����
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI� � 5+-�6
+5���� 
���� � � � � (OVH�
,I�WUDFNLQJ�QRW�SRVVLEOH 
���� � � � � � � ,I�3;��&85�;���7KHQ�0<��676 �� � � � � � � � � � � � 
:DLW 
���� � � � � � � ,I�3;��&85�;!��7KHQ�0<��676 �� � � � � � � � � � � � 
0RYH�RQWR�WKH�QH[W�ZRUNSLHFH 
���� � � � � � � ,I� 3RV&T�3;��&85� �� $QG� 3;��&85�;! 0��677� $QG� 3;��&85�;� 0��(1'� 7KHQ�
0<��676 ��
2XWVLGH�WKH�PRYHPHQW�UDQJH 
���� � � � � (QG,I 
���� � � � � %UHDN 
���� � � &DVH���
/HIW�VLGH�IURQW�-> rear 
���   &DVH���
5LJKW�VLGH�IURQW�-> rear 
���� � � � � 0��677 0;��67 
���� � � � � 0��(1' -0;��('� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7KH�HQG�VLGH�KDV�D�QHJDWLYH�YDOXH 
���� � � � � ,I�3RV&T�3;��&85� ��$QG�3;��&85�;� 0��677�$QG�3;��&85�;! 0��(1'�7KHQ 
���� � � � � � � 0<��676 �� � � � � � � � � � � � � � �                  'Tracking possible 
����
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI� � 5+-�6
+5���� 
���� � � � � � � 37567�;� �3B&Y6SG�0%(1&12���;�
�075677������� 
���� � � � � � � 37567� �37567���3��):&85� � � � � � � � � � � � � � � � � � � � � � 
3RVLWLRQ�ZKHQ�EHJLQQLQJ� WR� IROORZ�DV� IRU�
workpiece. 
���� � � � � � � 375('�;� �3B&Y6SG�0%(1&12���;�
�075(1'������� 
���� � � � � � � 375('� �375('� �� 3��):&85� � � � � � � � � � � � � � � � � � � � � � 
3RVLWLRQ�ZKHQ� KDYLQJ� ILQLVKHG� IROORZLQJ�
as for workpiece. 
���� � � � � � � ,I��37567�<�!�-3�+5�=�$QG�37567�<���3�+5�=��7KHQ� � 
FDVH�WKH�VLQJXODU�SRint area 
���� � � � � � � � � ,I� �37567�;�!�3�+5�=�$QG�375('�;�!�3�+5�=��7KHQ�0<��676 �� 
7KH�SRVLWLRQ� RI� WKH�ZRUN�
peace is OK from the singular point if previous. 
���� � � � � � � � � ,I� �375('�;� !� -3�+5�=� $QG� 375('�;� �� 3�+5�=�� 7KHQ� 0<��676 �� � 
,I� WKH� WUDFNLQJ� HQG�
position is singular point neighborhood, it is NG. 
���� � � � � � � � � ,I� �37567�;� !� -3�+5�=� $QG� 37567�;� �� 3�+5�=�� 7KHQ� 0<��676 �� � 
,I� WKH� WUDFNLQJ� VWDUW�
position is singular point neighborhood, it is NG. 
���� � � � � � � � � ,I��37567�;���-3�+5�=�$QG�375('�;���-3�+5�=��7KHQ�0<��676 �� � � 
,W�LV�1*�LI�SDVVLQJ�RYHU�
the singular point. 
���� � � � � � � (QG,I 
����
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI� � 5+-�6
+5���� 
���� � � � � (OVH�
,I�WUDFNLQJ�QRW�SRVVLEOH 
���� � � � � � � ,I�3;��&85�;!��7KHQ�0<��676 �� � � � � � � � � � � � 
:DLW 
���� � � � � � � ,I�3;��&85�;���7KHQ�0<��676 �� � � � � � � � � � � � 
0RYH�RQWR�WKH�QH[W�ZRUNSLHFH 
���� � � � � � � ,I� 3RV&T�3;��&85� �� $QG� 3;��&85�;� 0��677� $QG� 3;��&85�;! 0��(1'� 7KHQ�
0<��676 ��
2XWVLGH�WKH�PRYHPHQW�UDQJH 
���� � � � � (QG,I 
���� � � � � %UHDN 
���� � � (QG�6HOHFW 
���� � � 3��7567 37567�
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI� � 5+-�6
+5���� 
���� � � 3��75(' 375('�
����7KH�SURFHVVLQJ�WR�VLQJXODU�SRLQW�RI� � 5+-�6
+5���� 
���� � � ,I�0<��676 ��7KHQ�(UURU������ � � � � � � � � � � � � � � � � 
3URJUDP�PRGLILFDWLRQ�UHTXLUHG 
����5HWXUQ 
����
 
����
����2ULJLQ�UHWXUQ�SURFHVVLQJ���� 
����
6��+20( 
���� � � 6HUYR�2Q� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
6HUYR�21 
���� � � 3��&855 3B)EF���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
$FTXLUH�WKH�FXUUHQW�SRVLWLRQ 
���� � � ,I�3��&855�=�3��=�7KHQ� � � � � � � � � � � � � � � � � � � � � � � 
,I�WKH�FXUUHQW�KHLJKW�LV�EHORZ�WKH�RULJLQ 
���� � � � � 2YUG��� 
���� � �   3��(6& 3��&855� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
&UHDWH�DQ�HVFDSH�SRVLWLRQ 
���� � � � � 3��(6&�= 3��= 
���� � � � � 0YV�3��(6&� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
0RYH�WR�WKH�HVFDSH�SRVLWLRQ 
���� � � � � 2YUG���� 
���� � � (QG,I 
���� � � 0RY�3�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
0ove to the origin 
����5HWXUQ 
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����
����7UDFNLQJ�LQWHUUXSWLRQ�SURFHVVLQJ���� 
����
6��6723 
���� � � $FW�� � 
���� � � 7UN�2II 
���� � � *R6XE�
6��23(1� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
5HOHDVH�VXFWLRQ 
���� � � 3��3 3B)EF���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
$FTXLUH�WKH�FXrrent position 
���� � � 3��3�= 3��= 
���� � � 0YV�3��3�7\SH����� � � � � � � � � � � � � � � � � � � � � � � � � � � � 
5DLVH 
���� � � 0RY�3�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
5HWXUQ�WR�WKH�RULJLQ�RQFH 
���� � � *R7R�
/%)&+. 
����
 
����
������6XFWLRQ�RI�VXEVWUDWHV������ 
����
6��&/26( 
���� � � +&Oose 1                                     'Turn suction ON 
����5HWXUQ 
����
������6XFWLRQ�UHOHDVH�RI�VXEVWUDWHV������ 
����
6��23(1 
���� � � +2SHQ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
7XUQ�VXFWLRQ�2)) 
����5HWXUQ 
����
 
����
������7XUQLQJ�RQ�WKH�VLJQDO�LV�ZDLWed for ##### 
���� � � 
0;��(1$�(1$%/(�',6$%/(�RI�FKHFN����� 
���� � � 
0;��6,*�&KHFN�VLJQDO�QXPEHU 
���� � � 
0;��6(&�&KHFN�VHFRQG�QXPEHU�6� 
���� � � 
0<��6.3�2.�7,0(287����� 
����
6��&:21 
���� � � ,I�0;��(1$ ��7KHQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � 
,I�WKH�VLJQDO�FKHFN�LV�(1$%/( 
���� � � � � 0B7LPHU��� � 
���� � � � � 0<��6.3 � 
���� � � � � 0;��6(& 0;��6(&�
������ � � � � � � � � � � � � � � � � � � � � 
6HFRQG�-!�0LOOLVHFRQG 
����
/��/23 
���� � � � � ,I��0B7LPHU���!0;��6(&��2U��0<��6.3�!���7KHQ�
/��(1' 
���� � � � � � � ,I�0B,Q�0;��6,*� ��7KHQ�0<��6.3 �� � � � � � � � 
,I�WKH�VLJQDO�VSHFified is turned on 
���� � � � � *R7R�
/��/23 
���� � � (OVH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
,I�WKH�VLJQDO�FKHFN�LV�',6$%/( 
���� � � � � 'O\�0;��6(&� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
:DLW�DW�WKH�VSHFLILHG�FKHFN�WLPH 
���� � � � � 0<��6.3 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �    'OK 
���� � � (QG,I 
����
/��(1' 
����5HWXUQ 
����
 
����
������7XUQLQJ�RII�WKH�VLJQDO�LV�ZDLWHG�IRU������ 
���� � � 
0;��(1$�(1$%/(�',6$%/(�RI�FKHFN����� 
���� � � 
0;��6,*�&KHFN�VLJQDO�QXPEHU 
���� � � 
0;��6(&�&KHFN�VHFRQG�QXPEHU�6� 
���� � � 
0<��6.3�2.�7,0(287����� 
����
6��&:2)) 
���� � � ,I�0;��(1$ ��7KHQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � 
,I�WKH�VLJQDO�FKHFN�LV�(1$%/( 
���� � � � � 0B7LPHU��� � 
���� � � � � 0<��6.3 � 
���� � � � � 0;��6(& 0;��6(&�
������ � � � � � � � � � � � � � � � � � � � � 
6HFRQG�-!�0LOOLVHFRQG 
����
/��/23 
���� � � � � ,I��0B7LPHU���!0;��6(&��2U��0<��6.3�!���7KHQ�
/��(1' 
���� � � � � � � ,I�0B,Q�0;��6,*� ��7KHQ�0<��6.3 �� � � � � � � � 
,I�WKH�VLJQDO�VSHFLILHG�LV�WXUQHG�RII 
���� � � � � *R7R�
/��/23 
���� � � (OVH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
,I�WKH�VLJQDO�FKHFN�LV�',6$%/( 
���� � � � � 'O\�0;��6(&� � � � � � � � � � � � � � � � � � � � � � �          'Wait at the specified check time 
���� � � � � 0<��6.3 ��
2. 
���� � � (QG,I 
����
/��(1' 
����5HWXUQ 
3�+5 �������������������������������������������������������������������� 
383� ��������������������������������������������������������������� 
3'/<� �������������������������������������������������������������� 
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3%326 �������������������������������������������������������������� 
3;��&85 �������������������������������������������������������������� 
351* �������������������������������������������������������������������� 
371 �������������������������������������������������������������� 
3:$,7 �������������������������������������������������������������� 
3$&� ������������������������������������������������������������������ 
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