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This chapter is written for application engineers or person which worked with ABB robot before.
[bookmark: _Toc33112602]Mechanical set up

In the folder “Mechanics” there is a video showing the mounting process of the Demo table. You just need to mount the YuMi on it.
[bookmark: _Toc33112603]Electrical set up
[bookmark: _Toc33112604]Lighting system connection

The only electrical connection that is needed is the power supply of the lightin system, the easiest way is to use the continuous mode connection. 
[image: ] 

It’s necessary to connect the Brown and the Blue cable of the lighting connector the power supply of the YuMi, you can choose between the pin 9 (+24V) and 10 (0V) of both the XS7 and the XS8.

[image: ]

[bookmark: _Toc33112605]Power supply connection

To power up the system is enough to plug the YuMi and the Cognex system.


[bookmark: _Toc33112606]Network connections

It’s necessary to connect  the vision system to the YuMi, to do so is necessary to connect with an ethernet cable the Camera to the LAN 2 port.
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[bookmark: _Toc33112607]Check your YuMi system

The demo kit is meant for an IRB 14000 with at least RW 6.07 installed.

Check that the robot has the following options
The following options must be available in the YuMi you want to use:

603-1 Absolute Accuracy
Smart gripper Add-In Installed

[bookmark: _Toc33112608]Mounting gripper fingers

It’s necessary to use the fingers that are described in the drawings folder that is included in this package.

TIPS: 

If it’s possible would be better to stick some soft rubber onto the inside surface of the gripper fingers in order to increase the friction with the cube.

[bookmark: _Toc33112609]Set up the robot
[bookmark: _Toc33112610]Loading the configuration files

In the folder SYSPAR there are two files; EIO.cfg and SIO.CFG. It’s necessary to load them into the robot controller by selecting the option “Load parameters and replace duplicates”. To do so it’ necessary to right clik the configuration section into Robotstudio system tree.

[image: ]

When the selection screen appears make sure that the following showed option is selected.

[image: ]

[bookmark: _Toc33112611]Loading Rubik’s DLL

To start the demo is necessary to copy in the HOME folder of the robot the content of the folder “DLL” that is included in this package.
[bookmark: _Toc33112612]Loading RAPID program

The program is inside the RAPID folder. Please notice that the “TASK_1” is the actual “TASK_R” and “TASK_2” is “TASK_L”. Load all the rapid modules that are inside both “PROGMOD” and “SYSMOD” subfolders.

[bookmark: _Toc33112613]Loading the vision Job
To load the vison job is necessary to open the integrated vision tool in Robostudio by right click on the camera name and then select integrated vision.

TIPS

Switch off the firewall of the PC before trying to connect with the vision system.

[image: ]
Then connect to the the camera by click on connect.

[image: ]

After the connection is established it is possible to load the vision job that is inside the folder named “VISION”. The name of the vision job is “rubik_tec_definitivo.job”. Inside the same folder there is an image showing an example picture of what the picture of the real cube should look like.


 [image: ]
[bookmark: _Toc33112614]Setting up the vision job

In order to adapt the vison job to the various lighting conditions could be necessary to make some small tuning to the provided vision job. This section is meant for somebody that has worked with integrated vision before.

IMPORTANT!

 The tuning of the vision job should be done with a Rubik’s cube that is completed with all the surface of just one color, this will make the work much easier.
The following picture shows what RS picture should look like.

[image: ]

On the right side is possible to see al the vision tool that are used in this job.
[bookmark: _Toc33112615]White balancing

One very important thing to do into a vision application that involves colors is balance the white, this is mandatory to avoid bad color recognition. Every time the lighting conditions of the applications changes too much, shoud be better to repeat this procedure.
To balance the white is necessary to go to the “setup image” menu.

[image: ]

And in the lower part of the screen in the “Context-setup image” it’s possible to select the white balancing.

[image: ]
[bookmark: _Toc33112616]Tuning the colors
Based on the lighting conditions the color recognition most likely has to be tuned. 
On the right side of the screen the tools that is necessary to modify are showed in the following picture.

[image: ]
These 9 tools recognize the color of each of the 9 section of the cube surface.
Per each one of them is necessary to tune and verify the color recognition.
To do so, by selecting one tool, in the lower part of the screen the “Context- vision tool” will be shown.

[image: ]

On the right side of the general tab it’s possible to see al the color model that are trained in the tool.

[image: ]

Then by selectin one of them and going to “train color” it’s possible to actual tune it.

[image: ]

Lets take the Red as an example.
[image: ]


In the picture above on the left there is the tuning screen of the red color for the selected vision tool; while on the right it’s possible to notice the result o the tuning. When the tuning is well done every part in the picture that is between this color ranges will be shown as totally white.
To reach this result is necessary to tune the three bars that are present in setting window and that defines the ranges of the vison tool for that color.

[image: ]


IMPORTANT
The tuning process has to be done for every one of the 9 vision tool. Use one complete surface of the cube to test all the tools (eg. first red surface, after blue on etc.).
Verify that the boundaries of the various colors are not overlapping by taking a picture of a mixed surface.
[bookmark: _Toc33112617]Run the demo

To run the demo follow this procedure.

· Put the robot in Auto mode
· Mess up the Rubik’s cube and put it on its support
· Select the RubikSolver app in the Flex pendant menu.
· Press play.
· Enjoy! 

TIPS

[bookmark: _GoBack]Should be better to use an original Rubik’s cube: if this is not possible get one cube with low friction and good coloring.

[image: ]

[bookmark: _Toc33112618]Demo cycle

The cycle of the demo is shown into the video that is inside the folder named “VIDEO”, below there is a short description of it.

· Both arms move to calibration position
· Smart grippers calibrate
· Vision Job is loaded on the camera
· YuMi waits for a “tap” on the right arm, be gentle but firm.
· YuMi pick up the cube and start to analyze it; the robot will take 6 pictures, one for each face of the cube.
· IF the recognition of the cube is successful THEN
· YuMi starts solve the cube (it can take some minutes)
· YuMi place down the solved cube
· ELSE
· YuMi place down the cube because something in the color recognition was wrong
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