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Labs

• In-depth lab guidelines found on Canvas

• Must read before coming to lab section

• Total of  4 Labs:

• Lab 1: Jogging the Robot (Getting familiar with the Pendent)

• Lab 2: Online Robot Programming (Intro to Rapid Code)

• Lab 3: Offline Robot Programming (Use of  Robot Studio)

• Lab 4: Palletizing Exercise (Use of  external devices)



Hardware

• ABB Robot – IRB 1600

• 6 axis

• Handling Capacity: 6kg

• Reach : 1.45m

• I/O Device

• Flex Pendant

• PLC



External Hardware

• Other peripheral devices may be used with the ABB

• Cameras

• Force Sensors

• Limit Switches

• Communication with ABB

• I/O

• PLC

• TCP/IP



EOAT

Parallel Gripper Angular Gripper Radial Gripper Suction Cup



Software

• Robot Studio

• Available on Campus computers & for a 30-day free trial (Trial Download)

• Simulation and offline programming software

• Rapid Code

• High level language

• Other coding experience is not a requirement, but may be useful

• Examples: Python, LabView, OpenCV, Matlab …

http://new.abb.com/products/robotics/robotstudio/downloads


Robot Studio/Rapid Example



TA’s and Scheduling

• Ryan Mocadlo – Make appointment by email (mocad@wpi.edu)

• Adam Gatehouse – Make appointment by email (ajgatehouse@wpi.edu)

• Project/Lab Groups:

• Please create your groups on Canvas by today at 5pm

• Sign up for 2, 1 hour lab blocks using the google sheets link on Canvas

• Schedule

• TA’s will be available to answer any questions during lab hours

https://docs.google.com/spreadsheets/d/1WUdnN8BMxrlq8OXKZH3W1AYA9QWioUq61pZekYc8J9M/edit?usp=sharing


Report

• To be submitted on Canvas only (no hard copies) a week after your second session

• Rubrics for each lab posted week before lab

• Grade given will be either A, B, or C

• Allowed one resubmission per lab

• Grade will be increased by one letter if  the group is able to address the graders comments

• Two strong example reports are discussed below (more examples uploaded to 

canvas)



Ordering of  Parts

• No budget for purchasing of  parts

• Variety of  parts already in lab

• Work with TA’s to find best supplier

• Ability to use machine shop for custom parts

• TA’s can provide help on the machines in the shop

• Link for necessary CAD files: CAD Files

• Do not breakdown, or remove items from the lab that are not your own

https://canvas.wpi.edu/courses/6876/files/folder/CAD files


Safety

• Must take basic safety quiz before entering the machine shop

• Find on mfelabs.org

• Must gain Advanced User status to use the additional shop machinery

• Ask TA for more information

• Will gain Project Space User access

• Allows for access to the ABB robot whenever a Lab Monitor is present



Past Project (Industrial)

For this project, we decided to have the ABB IRB 1600 Industrial Robot stamp different words onto a piece of  paper 
depending on user input. Our inspiration for this arose from the Sorority Recruitment season, which requires decorative name 
tags for all of  the sisters for each round. This means that someone must write down all 100+ names for each round, for three 
rounds. We decided to use this project to explore an opportunity to automate this process by simply inputting names and 
having the robot stamp the input. The challenge in this task is that the program and robot would have to complete the 
following: 

● Split the string input into individual characters  

● Locate the stamp with the correct first character in the workspace  

● Lift the stamp and stamp it onto an ink pad 

● Lift the stamp again and stamp it onto the piece of  paper in the correct location 

● Place the stamp back in the correct holding location 

● Repeat this process with the next character in the string 

● At the end of  the process, pick up the piece of  paper and place it into the “finished” bin



Past Project (Industrial)



Past Project (Robotics)

For this project, an ABB IRB1600 industrial robot was configured to play a game of  tic tac toe with 
a human player. The game pieces were 5 pink and 5 green cubes. An Arduino Uno connected to a 
Pixy camera was able determine which cells of  the 3x3 playing grid were occupied by which color 
cube. To simplify the problem, the robot was always the first player and always used the green cubes. 
The Arduino script chose the optimal grid cell to place the cube and output it as a number 0-8 
corresponding to each grid cell. A LabVIEW program interpreted the Arduino output into a format 
usable by the NI USB-6525 DAQ. The RAPID code then determined which path to follow based 
on the status of  the input lines of  the NI DAQ. The game ended when a player got three game 
pieces in a row or all nine grid cells are occupied. The objective of  this project is to program the 
robot to autonomously play tic tac toe with a human player using color detection. This project was 
successfully completed with the robot playing against a human player. Using predictive tic tac toe 
logic, the robot never lost a game against a human. The Pixy, Arduino, LabVIEW, and NI DAQ 
components were successfully able to communicate to complete the task.



Past Project (Robotics)



Past Project (Robotics)

Using robots to draw is an emerging artform. To expand this field, a method for sketching any image, on a dry 
erase board, using an ABB IRB 1600 industrial robot, was developed. The four tasks to complete this goal 
include: developing the mechanical fixturing for the marker, writing path perception algorithms, porting the 
computer vision data to the robot’s proprietary controller, and a full system integration and test. The provided 3-
pronged radial gripper with custom 3D printed finger was used to grasp an Expo brand, bullet-tipped, dry erase 
marker. An 18 x 24 inch whiteboard was featured in the workspace to draw upon. To perceive to curve to sketch 
form the image, two main procedures were used from MATLAB’s image processing toolbox. First, canny edge 
transform was performed on the reduced grayscale image. Then a breadth-first search algorithm was developed 
to generate a collection of  vectors representing a list of  paths, with each path being made up of  groupings of  
coordinates. The next step was to import the paths into the ABB proprietary software, RobotStudio, and 
RAPID programing language. To accomplish this, the path data was written to a text file using RAPID syntax 
and pasted into RobotStudio. The final system was largely successful in sketching the image. Mechanically, there 
were issues with line thickness consistency as the board table is not entirely level as the marker was very rigidly 
held in the end of  arm tool. Future iterations may include improved marker fixturing, further algorithm 
refinement, and multiple colors.  



Past Project (Robotics)



Video Example Simulation


