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1.0 Introduction 

Lethal Autonomous Weapons Systems (LAWS) are a kind of autonomous system that 

can detect and apply force to targets based on sensor processing, instead of human 

approval. These systems are often referred to as ‘killer robots’ on account of their lack of 

human judgement and understanding, lack of accountability, algorithmic biases and more. 

Many organizations such as the United Nations, Red Cross and Mines Action Canada (MAC) 

are trying to raise awareness about these systems to stop their production before it’s too 

late. Our team has been tasked by MAC to create an immersive experience using a 

RoboMaster S1 robot to highlight the ethical concerns of LAWS raised by their organization. 

We have come up with a simple game concept that uses an unpredictable safe zone 

algorithm with the addition of a ‘live grenade’ objective. We are in the final stages of our 

prototyping stage and below is a comprehensive outline of what we have done so far as well 

as our final prototyping plans. 

2.0 Prototype II 
Using our previous storyboard prototype, our team began to develop sections of 

coding that would be crucial in our game’s development.  

 

Our ‘safe zones’, target identification, round timing and player interaction were determined 

to be the most important parts of our prototype. We broke these section into further tests 

such as random moveent, chasis/gimbal speed, collision avoidance, audio feedback and 

more that can be found below. 

2.1 Prototype II test plan 

For our second prototype we focused on the functionality of individual parts of the 

game. During the testing of this prototype, we experimented with the functionality of the 

game both in the simulation and with the RoboMaster S1 in our lab. We were able to use the 

successes and failures of this prototype to develop a plan for our third and final prototype. 



Link: Deliverable G - Prototype Test Plan 

2.2 Creating and testing critical components  

Using the DJI education hub, the RoboMaster app and multiple recording devices the 

results of our tests were recorded. We created the code for each part of the game (random 

movement, player identification, boundary, etc.) individually using blocks in DJI Education 

Hub. We then did a physical prototype test on either the individual parts or multiple parts 

combined by connecting the programming platform to the RoboMaster S1 and running the 

programs, and the observed results and analysis were recorded in the prototype test plan 

table under section 2.1. 

2.2.1 Random movement with boundary & timer 

Link to in person testing: randommovement.MOV 

Link to simulation: https://drive.google.com/file/d/1GZlB-

gMaMnMysbMeDLzyDHKVrCyyn7I/view?usp=sharing 

Code dsp file: https://drive.google.com/file/d/15-PY-

ecdhHnDE84AlNPAm3yzi_ZlJVWz/view?usp=sharing 

 

 

 

https://uottawa-my.sharepoint.com/personal/nabde053_uottawa_ca/_layouts/15/guestaccess.aspx?share=ERqRtREKwlhGqec5aauEY_8BJYQNKG1i5Q2-uX1lGJYa4A&e=sCa9lk
https://uottawa-my.sharepoint.com/personal/abedg053_uottawa_ca/_layouts/15/guestaccess.aspx?share=EXrRzEorWeREirDQprT0t2QBg-UWbSjDZhQN-ZRh9uWCtw&nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJPbmVEcml2ZUZvckJ1c2luZXNzIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXciLCJyZWZlcnJhbFZpZXciOiJNeUZpbGVzTGlua0NvcHkifX0&e=eRukhu
https://drive.google.com/file/d/1GZlB-gMa-MnMysbMeDLzyDHKVrCyyn7I/view?usp=sharing
https://drive.google.com/file/d/1GZlB-gMa-MnMysbMeDLzyDHKVrCyyn7I/view?usp=sharing
https://drive.google.com/file/d/15-PY-ecdhHnDE84AlNPAm3yzi_ZlJVWz/view?usp=sharing
https://drive.google.com/file/d/15-PY-ecdhHnDE84AlNPAm3yzi_ZlJVWz/view?usp=sharing


Block code from DJI Education Hub: 

L  

2.2.2 Simulation:  Boundary Line Detection 

Link: Boundary Line Detection video. This program uses line tracking and is based on the 

assumption that the 20’×20’ perimeter would be represented physically by blue tape, and 

the RoboMaster S1, following random movement inside the perimeter, would turn around 

once the blue tape line is detected. It was discarded because integrating the code with the 

random movement code was too complicated, the boundary detection based on coordinates 

was a simpler idea, and a risk that the robot fails to identify the physical tape line. 

2.2.3 More Functionality Tests 

1) People tracking, speed and collision test: 

Link: collisionspeedtracking.MOV  This test was not directly related to our game but was 

conducted to experiment with the RoboMaster limitations and features. Using the tracking 

feature on the RoboMaster app we tested the speed and tracking limitations. This resulted in 

the collision avoidance to be tested as well, we discovered that although the RoboMaster 

may maintain distance from the person it’s tracking it doesn’t consider other obstacles.  

2) Complete functionality test using RoboMaster app: 

Link: speedfunctionality.MOV. This test was not related to our game and was not run on a 

program, but was instead a test of the RoboMaster S1’s capabilities, including movement 

speed, ability to turn, rotation speed, speaker, etc. We did benefit from the speaker as 

testing speaker loudness was part of the prototype II test plan. 

https://uottawa-my.sharepoint.com/personal/yqiu038_uottawa_ca/_layouts/15/guestaccess.aspx?share=EfVMQoppbl5KjmLtxHr4abQBv5_VBppvaN_81QvY17kyNQ&e=vpWX1R
https://uottawa-my.sharepoint.com/personal/abedg053_uottawa_ca/_layouts/15/guestaccess.aspx?share=EarJEF8TJsRNn7mgFZwjfwwB8NdXUJYiAKgfnDlRmeLM1Q&nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJPbmVEcml2ZUZvckJ1c2luZXNzIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXciLCJyZWZlcnJhbFZpZXciOiJNeUZpbGVzTGlua0NvcHkifX0&e=J46wbn
https://uottawa-my.sharepoint.com/personal/abedg053_uottawa_ca/_layouts/15/guestaccess.aspx?share=EYtUd-WEDc5FjMoUTtaU6ssBUoMK6pD6LWSniJnPtKt3Xg&nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJPbmVEcml2ZUZvckJ1c2luZXNzIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXciLCJyZWZlcnJhbFZpZXciOiJNeUZpbGVzTGlua0NvcHkifX0&e=beFHnW


3.0 Feedback 
Some constructive feedback we received included suggestions to test our separate 

code components altogether to work out inconsistencies or overlap in the code. We also 

discussed the logistics of running multiple files or running the functions of a separate block 

code file in one main master file, to make the code cleaner and easier to run. In terms of 

physical testing, we received a suggestion to further adjust our program to identify the 

targets better, which has since been effectively completed. Given that the display of our 

game is written in python and the intended plan was to translate the code, another 

suggestion was given to attempt to run the display file at the same time as the block code on 

the RoboMaster S1. 

4.0 Prototype III 
After completing our testing for prototype II, it is clear where we need to improve 

and what our next steps are. The key component to our next testing is combining our code 

to run one round.  

Our testing for prototype two was very successful and gave our team plenty of insight into 

what prototype III will look like. The insights were found through the prototype II test plan, 

and the insights allowed us to create another test plan for prototype III, which can be found 

in the prototype test plan table under section 4.1. 

4.1 Prototype III test plan 

A comprehensive prototype test plan can be found here:

 

Link: Deliverable G - Prototype Test Plan  

https://uottawa-my.sharepoint.com/personal/nabde053_uottawa_ca/_layouts/15/guestaccess.aspx?share=ERqRtREKwlhGqec5aauEY_8BJYQNKG1i5Q2-uX1lGJYa4A&e=sCa9lk


5.0 Conclusion 
In prototype II, we started developing the game program based on our storyboard. 

We programmed the random movement the robot will follow, the 30 second timer of each 

round, the boundary of the 20’×20’ perimeter so that the robot does not cross it, the robot’s 

detection of the visual markers the players are wearing and its response of eliminating a 

player based on ID number. In a table, we tested HiFi, LoFi, comprehensive, and focused 

aspects of the prototype, and interpreted our results to shape our plan for prototype III. This 

table gave us insight on what works and what needs improvement, which will be fixed in the 

next prototype. Our main goal for prototype III is to combine all the individual codes into 

one that runs the game start to finish with no error. 
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