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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.

2.0 Chosen Concept

For our chosen concept we combined a safe-zone style game with a hot potato aspect to
form one final experience that touches on several different ethical concerns over various
rounds. The players are tasked with avoiding being eliminated by the RoboMaster S1,
which has been programmed to scan their sector for enemies every minute and thirty
seconds. Players will have to blindly navigate through the play area which has been divided
into refuge zones and enemy zones with no indication of which is which. Once the play
area has been scanned, players who have been identified in enemy zones will be
eliminated and the timer will reset. For the consecutive rounds, the difficulty is amped up
by incorporating the possibility of a “live grenade” and/or intruding enemy forces. When a
“live grenade” has been thrown, players are given the objective to keep it off the ground
and away from themselves to survive. If dropped there will be a mass elimination of all
remaining players. In rounds where intruding enemies are present during the scans, the
RoboMaster S1 will eliminate any players it randomly identifies as enemies. This will

continue until all players are eliminated.



2.1 Design Drawing
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Figure 1. Final game design sketch

3.0 Schedule for Prototyping and Testing
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Table 1. Comprehensive schedule with project risks and contingency plans

Task Deadline | Group Project Risks Contingency Plan
Member
Assigned
Develop November | Five Alive | Project members Host group meeting
storyboard 3rd, 2024 could have differing | to fully discuss and
ideas/concept ideas of how the flesh out details
game runs
Develop November | Aurora, Drawings could be Include annotations
storyboard 31,2024 Matt unable to clearly in drawings &
drawings for communicate the detailed labelling
initial prototype prototype's
functionality
Write initial November | Five Alive | If instructions are This information will
instructions for 31,2024 not clear, may cause | be verified and
set up and issues for future set | tested multiple
execution of up/execution of the times over the
game game course of the month




Design target Nov 3, Nada Potential to not be Test the
IDs and share 2024 bright and visible identification
with member enoughto be accuracy of different
programming identified by the colours under
target robot lighting conditions
identification
Finish practicing | Nov 4™, Five Alive | Time overruns or Refine the
elevator pitch 2024 unclear messaging presentation to
presentation during the pitch focus only on key
points and practice
within the time limit
Program human | Nov 5, Yunfei May not be able to Separate ID designs
target 2024 Qiu accurately pinpoint will be created to
identification or recognize the minimize inaccuracy
(vision marker targets we
tracking) developed
Program grid & Nov 5, Aurora May be hard to Adjust and test for
safe zone 2024 randomize safe grid accuracy
randomization zones or have an
accurate grid
Print & assemble | Nov 9, Nada Paper tearing, rope Flexible plastic
prototype IDs 2024 slipping off sheets (laminated)
2:30pm shoulders can be used instead,
and add back strap
to help stability
Program robot Nov 9, Nada May be complicated | Can be programmed
movement 2024 to program to move in a pattern
(including chase | 2:30pm randomized if random movement
effect) movement not possible
Program “bomb” | Nov 9, Zoe Marker tracking may | Many minor
marker tracking | 2024 be inaccurate or adjustments can be
& identification 2:30pm processing may be made to test,
too slow otherwise we can
program
identification to
occur only when the
round is over and no
throwingis occurring
Program Nov 9, Aurora LEDs/sound effects Test the sound
LEDs/sound 2024 may not trigger at the | effects multiple
effects 2:30pm correct times or times in real
(including don’t fit the gameplay scenarios
arbitrary sound gameplay.




effects during
rounds)

Program player Nov 9, Matt Errorsin player zone | Fine-tune to avoid
identificationto | 2024 detection (e.g., false | misclassification;
a zone (if they 2:30pm positives/negatives) | develop in parallel
are in a safe orintegration issues | with systemsitis
zone or not) dependenton
Program display | Nov 9, Zoe Has the potentialto | Can be scrapped if
2024 make the project not beneficial to the
2:30pm visually unappealing | plan
if not executed
correctly
Program real- Nov 9, Zoe Sensor data may not | Tests for accuracy
time sensor data | 2024 be able to translate will be run, and
to relay from 2:30pm effectively display can be
robot to display potentially scrapped
if sensor data does
not effectively align
Program internal | Nov 9, Yunfei Round length may Tests for accuracy
timer for robot 2024 Qiu not always be will be run
2:30pm accurate if internal
timer fails
First attempt to Nov 10™, Zoe Translation may be Instead of using the
translate code 2024 more complex than display to show the
from block to anticipated, which participants when
python (for the means the display they are eliminated,
display) which relies on using | we will use sound
python will have to cues and LEDs that
be scrapped represent the
player’s colour
Adjust Nov 10%, Five Alive | Instructions might be | Test the instructions
instructions 2024 unclear ortoo with a small group
based on initial complex for users for feedback, revise
testing & them for clarity and
programming simplicity.
Test for player Nov 11, Matt If the code madein If the system is
detectionin safe | 2024 previous parts imperfect for player

zone

doesn’t work for
player detection,
then this step would
be inherently flawed
from the beginning.

detection, it can aid
in highlighting
possible flaws of
LAWS.




Test playzone Nov 11, Five Alive | Ifthe robotis not Continue testing as
calibration for 2024 able to accurately much as possible to
accuracy stay within the ensure accuracy.
playzone, it could Otherwise, tape the
affect multiple border of the
features of the game | playzone and add in
and most of the line tracking.
general game
Test robot Nov 11t Nada If the robot does not | Continue testing for
movement for 2024 accurately follow the | as much accuracy as
accuracy movementin the possible
simulation, it could
cause issues with
collisions and
inaccurate target
response
Test for potential | Nov 11, Five Alive | Could potentially Continue testing,
collision 2024 cause harmto program a certain
conseguences participants or to the | distance to a player
robot itself that the robot cannot
enter
Test LEDs Nov 11t Aurora Could not be bright Use alternate
(delay, contrast) | 2024 enough or obvious method (display) to
enough for the signify who is out
players to recognize
elimination
Test sound Nov 11, Nada Sound may not be Bluetooth speakers
loudness 2024 loud enough for can be used (may
players to hear need to add to
budget)
Test real-time Nov 11, Yunfei If sensor data is not Use LED feedback to
sensor data 2024 Qiu relayed with more accurately
relay for time accuracy, players synchronize the
accuracy may not know when | sensor data relay
they are eliminated
or who
Test internal Nov 11, Yunfei If the internal timeris | Start to Record time
timer for 2024 Qiu inaccurate, we may when running
accuracy be over orunderthe | program and stop

set limit which could
throw off the game.

recording when
programtimeis up.
Compared it with
what time we set.




Test both display | Nov 11", Zoe If one timeris not Possible delays
timer and 2024 aligned correctly by a | could be attributed
internal timer for substantial amount, | to robot
alignment then the game could | unpredictability
be thrown off and the
robot’s reactions
could either be early
or delayed
2nd attemptto Nov 12, Zoe If the first attemptis | (thisisthe
translate code 2024 unsuccessful, thisis | contingency plan)
from block to redundant.
python
Compile Nov 12", Five Alive | Some parts may Collaboratively fix
individual parts, | 2024 interfere or not work | code of conflicting
test for any together parts (github)
conflicts
Finalize Nov 12t Five Alive | Instructions might be | Test the instructions
instructions for 2024 unclear or too with a small group
the game complex for users for feedback, revise
them for clarity and
simplicity.
Potentially Nov 12, Five Alive | Prototype Conduct multiple
present final 2024 malfunctions or test runs. Schedule
product & doesn’t perform as presentation
prototype expected. Lack of rehearsals forteam
preparation or members.
coordination during
the presentation.
Finish designing | Nov 23", Five Alive | Graphic may be Hold design check-
design day 2024 visually unappealing | insto ensure all
graphic or creatively lacking | members are
satisfied
Print graphic Nov 24, Five Alive | Printing delays or Have deadline for
(may take some | 2024 errors. The printing printing submission
time to process) service may also not | farin advance of the
live up to presentation
expectations
Design day Nov 28, Five Alive | Technicalissues Practice in advance;
presentation 2024 during presentation set up early




4.0 Product Cost Spreadsheet

Table 2. Comprehensive project materials and costs

Item Quantity Type Cost Link
(software/t
angible)
DJI Edu 1 software $0 https://edu.dji.com/hub/login
?t=708
DJI Python 1 software $0 https://github.com/dji-
SDK sdk/RoboMaster-SDK
Duct tape 1 tangible $13 duct tape
Rope/string | 1 tangible $10 rope
Figma 1 software $0 https://www.figma.com/down
loads/
Vscode 1 software $0 https://code.visualstudio.com
/download
Printing 10 tangible ~$3 Uoprint.uottawa.ca
costs
Ball 2 tangible $30 LED ball
Robomaster | 1 software $0 https://www.dji.com/ca/robo
App

master-s1/downloads

Total Cost: $56



https://www.amazon.ca/LLPT-Premium-Residue-Adhesive-DT403/dp/B08DHXPC53/ref=sr_1_3_sspa?crid=PZ8DJWL7ED51&dib=eyJ2IjoiMSJ9.xO84FuU9PS5UnSO9Fm0FVttnnwjzGDVsJ-VxsQKykXdbAVKbenb8w1MyNP5zGq9Jeb-JlnyqqaWyNfm-6alxF2VC8beZDqSq5l1uEG9HIodPh3ENX7PShK0XsvbazhtaZCPrdwvakobcJp2S6Aj2hoomJsDdrNoVaJrJQWphKcbDtjDihFeypbiTGwR-xsUzpcbmb1yuL_CCsy3EoKSEmWvHu4xgCKBa_JollraH2l_PnRjitF0LtAE-HHDut2x75F9_u8eNQZ2R-UQPu3KQj66OM4RlvkHBvN25ocvPoSk._mmc2SFMY3p41TmOdAIvGP9Pa4uUtkBg8K3YZmV8cNk&dib_tag=se&keywords=colour+duct+tape&qid=1730230049&refinements=p_36%3A-1500&rnid=12035759011&sprefix=%2Caps%2C80&sr=8-3-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.ca/Decoration-Christmas-Wrapping-Gardening%EF%BC%8C-Crafting/dp/B0B7D2VSWH/ref=sr_1_9?crid=DVNVQ2106B4X&dib=eyJ2IjoiMSJ9.QyMv2r5nl_rhP0M9kiedXoY0aSynoSEW530uqU3JayxueoTHr1k74nexmQdMMQH3Pv3iFAew4HFEV2n5wDzpdz9r1MMR--6_rin2Ig6BZ7UKnBPqD_Jqt3gwtiF_xgavChtgZkD3a1jrkcV47il5KJmkr6Fb9aR6kwnwNlXBgmyRXNCE-M2-CigW5YDznRpv2C3qV-JG-PdFSdd4C13QFMY9pFx15QQgER60ZzwY2apDCmzwCvjEQEtwFKnpR_1Bq-MEWHfiBQAhl2ZZxuDZU6UwmPQvBD8kYRkny_llH_U.30wOUleOPzo3EV69tY9uVADXMDgp2-X9mAmC_pz0Cqw&dib_tag=se&keywords=string&qid=1730231066&refinements=p_36%3A-1200&rnid=12035759011&sprefix=string%2Caps%2C138&sr=8-9&th=1
https://www.amazon.ca/Floating-Inflatable-Colors-Changing-Decorations/dp/B0B5TKLSM9/ref=sr_1_19?crid=W71EX5MPCPJU&dib=eyJ2IjoiMSJ9.pWvkJOSD5fx5OhOttdxd4HYKUPyQHOKdq6J3IBbv9jHIQsCPXLIkdKPtiU5ujDhFRPy7Bnc22IvaijkVs2h5PmwB9XY7QZaRb7h0wtC1g6sTuEYIhdBRcfRDWyaph9HV6Y6Mj5wUDlFaPVqIsFrtGixMx27sNHQoD7FDgV3DINSh9iIIS3q-kN7zY2JwqRX_JrT_oRuzr9FpBBhuMd751UlS0qXoxVdje3MFIbSJ9vTclN25iirI9EenVbtlojhKZTWq-URRWndCRpcf6P0nIu6y4LGJsX1LWfzOGfHbK5Q.YhwCgtLd2bfUbKMNdHn5PwKh-C_5ZD0tCCQE06E7XPk&dib_tag=se&keywords=led+ball&qid=1730231132&sprefix=led+ball%2Caps%2C128&sr=8-19

5.0 Conclusion

Our chosen conceptis a simplified version of our previous concepts and combines safe
zone style game with hot potato to form an immersive experience for all players to reflect
on the ethical issues of LAWS. We have divided the process of creating the game into
various testing plans and tasks whether completed individually or as a team. We have
projected most of the games coding to be complete by November 9" and our final project
game by November 12". Our projects budget is also well within standards so we should
see no issues moving forward. Next steps for ourteam included creating a story board as
our first prototype and beginning the work on our second.

6.0 References

RoboMaster S1 - DJI. (n.d.). DJI Official. https://www.dji.com/ca/robomaster-s1



	Table of Contents
	1.0 Introduction
	2.0 Chosen Concept
	2.1 Design Drawing

	3.0 Schedule for Prototyping and Testing
	4.0 Product Cost Spreadsheet
	5.0 Conclusion
	6.0 References

