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Hardware requirements

• Workstation PC

• GPU at least NVIDIA GeForce GTX 1060 or Quadro P5000, AMD 
Radeon Vega 56

• Memory at least 8 Gb

• Free disk space at least 1Gb

• USB 3.0 port

• Intel Realsense D435 camera

• Robot compatible with AutoMAPPPS



Software requirements

• Windows 10 OS

• AutoMAPPPS

• AutoMAPPPS BinPicking and CellController modules

• Intel Realsense SDK (OS install)

• YoloV5 



Overview

• Software/Hardware infrastructure:



Choosing the right camera

• Choosing the camera depends on environment and application
requirements
• Triggering, IP classification, connectivity, working principle, lighting…

• In this case, we need a high-resolution RGB+D image for object
detection and trajectory planning

• → Intel Realsense D435i
• Stereo camera with IR projector for enhanced accuracy



Positioning the camera

• Things to consider:
• Good view of robot working area

• Avoiding disturbance
• Shaking, temperature, dust/fog/smoke, electromagnetic interference

• Lighting

• Connecting the device

• Angle between camera and working area
• Perpendicular is recommended to avoid positioning errors



Installing the camera

• Mounting guidelines may vary between equipment
• Most manufacturers provide detailed screw pattern drawings, mounting

instructions and mounting brackets

• Follow the manufacturer’s general instructions

• Ensure proper alignment



Training YoloV5 model on custom data

• Creating a custom model for object detection requires:
• A sufficient image dataset

• Labeling the training data

• Training the model

• Additional instructions:
• https://github.com/ultralytics/yolov5/wiki/Train-Custom-Data

• *INSERT IMAGE HERE*

https://github.com/ultralytics/yolov5/wiki/Train-Custom-Data


Training YoloV5 model on custom data



Extracting workpiece coordinates

• We will calculate the workpiece coordinates using depth data from
the camera

• *INSERT IMAGE HERE*



Extracting workpiece coordinates

• The coordinates will be saved to a text file
• 'objId x y z'

• The text file will later be used for target input in AUTOMAPPPS

• *INSERT IMAGE HERE*



CellController Configuration

•Communication of CellController is defined in 
file "CellControllerConfig.XML". It 
includes necessary definitions for 
robot controller to run



Configuration
• The system supports picking of multiple types of workpieces which general 

name is given in parameter mPart.

• In the input file, the workpiece menu must contain workpieces with this 
name. If there are several types of workpieces, the names are akku0, 
akku1, akku2 etc.

• When online planner gets location of each part, it creates an own workflow 
for picking each part.

• Numbering of workflows goes as follows: for all types of akku0: akku0-0-
Workflow, akku0-1-

• Workflow, akku0-2-Workflow, for types of akku1: akku1-0-Workflow, akku1-
1-Workflow, etc.



Example Configuration



Example Configuration



Template configuration
• Template.xml -file defines the tasks that will be done in the workflow and 

can be configured by the operator.

• Below defined scene is the template which will be used for creating job.xml 
file where each workobject creates a new entry to scene

• Here TEMPLATEPART and TEMPLATEWORKPIECE will be replaced by 
correct name as well as location of work object.



Example Template Configuration



Setting up gripper



Set up robot listener
• To run AUTOMAPPPS CellController, listen node program 

created in TM Flow is needed



Starting data transfer

•To start the bin-picking, start first Listen node 
from TM robot

•Then vision software

•And finally CellController



AUTOMAPPPS Basics

Views can be changed with the mouse as highlighted in the legend. Tip: The 
same mouse movements with “CTRL” or “STRG” pressed refer to actions on 
the object or tool, or tool-paths. 



Create new project



Available editors

Available editors. The regular process of creating a workcell and its 
application is from top down. For ex- isting projects, commonly only the 
last 2 editors are needed for the process and the applications. 



Launch CAD-Editor

Select: ADD new CAD (left click). 



Import CAD-data



Import CAD-data

Assign a name and confirm with “next”. 



Import CAD-data

In case of loading a new CAD: browse for the file. 



Import CAD-data



Import CAD-data



Define Workpiece



Define Workpiece



Define Workpiece



Define Tool



Define Tool



Define Tool



Define Tool



Define Tool



Define Tool



Define Tool



Define Robot



Define Robot



Define Robot



Define Scene



Define Scene



Define Scene



Define Scene



Define Scene



Define Scene



Define Scene



Define Scene



Define Scene



Define Scene



Define Paths



Define Paths



Define Paths



Define Paths



Define Paths



Define Paths



Define Paths



Define Paths



Define Paths



Define Paths



Define Paths



Exporting trajectories

After the workflow is planned successfully, the executable program for the 
robot can be generated. There is a menu for setting parameters for the 
program exporter, it can be found from the bar down at the workflow.



Exporting trajectories

Parameters for the exporter will defined starting from the middle of the menu 
window. Most of the cases default parameters can be used for exporting 
programs and they are explained in next slide 



Export parameters

• Air motion sampling time: this is the sampling time for exported points in the robot program for motions in between 
actions. If the time is high (such as 1.0 or 2.0s), robot controller has more freedom to create the path. 

• Sub process sampling time: this is the sampling time for exported points in the robot program for process motions 
such as strokes. 

• Air motion motion type: Point-to-point or linear motion 
• Sub process motion type: Point-to-point or linear motion 
• TCP cartesian speed preference: when 0, predefined cartesian speed will be exported, when 1, planned cartesian 

speed will be exported. Planned cartesian speed means that it may vary from the set speed values in complex shapes 
like edges and corners. 

• TCP speed corridor: This value defines the area speed can vary even so that it’s not changed for every point. 
• Cartesian base frame: the frame where cartesian points are expressed 
• Base frame reference: the frame where cartesian points are expressed 
• Blending mode for joint motion: can be changed between “no blending”, “blending percentage” or “blending radius”. 

This will set the blending mode. 
• Blending percentage for joint motion: if “Blending percentage” is selected above, the percentage will be defined here. 
• Time to top speed for joint motion: time that can be used to accelerate to full speed. 
• Blending percentage for linear motion: similar as for joint motions (see above) 
• Author and passwd: file can be protected by giving information for that 



Export

The robot program will be exported by pressing the button pointed by green arrow in the 
figure and selecting there “Export program”. A program folder opens and location where 
the program wanted to save have to be selected. 



Summary

• At this point, we have exported trajectories for robot

• This concludes our training for module Dynamic Robot trajectory 
generation based on information from 3D camera




