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 Autonomous Shopping Cart

* Follows the human while shopping
 Detect and prevent obstacle collision
 User - friendly
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Design Requirements
* Robotics
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* Goal: Follow Human ‘ . o A " yi
e Motors range in value from [-500, 500] & \l{s\}}\l\&‘ LY ’l,LHL' //%l -
e Center of human target: find x/z displacement = w ° :
& target’s radius | |
* PID: x & z displacement to find motor output N
* Send motor commands to iRoomba 2> S
pyCreate2 framework
* Sensors '
* Goal: Avoid Obstacles ’
ARRSORIID 0 S e 351 soen Crcle re
* Ultrasonic sensors + Arduino NewPing Library e snove Stop Moter T
e Center of human target: find x/z displacement l
& target’s radius 1 ot
» Distance < certain threshold, send command iy “cemerangvane e sice of oot
l ' — threshold?
to Raspberry Pi to stop iRoomba to stop & path Move forward =
Greater Mo res saved distance Stop Motors
pla n » Greate Less
M ack Sensor ron \SOrsS Target center 1o the
¢ Image ProceSSIng eActnife@ : Ac’tggec Stop Motors Left%ri&;’.gf frame v
M Tum towards
* Goal: Detect Human using OpenCV/Python __ | , 5.
e Blur + eroding/dilating = minimize noise |
* Threshold on color Sopmaios | Nepsivevewsof . Postwevewsol |7 St wn Rt St weh LeR ot
e  Minimum Enclosed Circle i — e * Improve Image Processing
‘ ‘ ‘ | * Use more powerful processor + use neural
G ot | networks to strengthen algorithm & not have to
rely on as many targets
. Legend .
 Detecting all three types of turns v J * Improve Robotics
* |dentifying proper placement of sensors “aner 2 seconds? [> image processing moaue * Use a faster robot with a greater weight load limit
* Minimizing jerking from iRoomba s/ | | that can turn and move forward at the same time
* Identifying correct target human R et Motors 10 | 2 tece tacn o * Improve Sensors/Path Planning
obstacie? PID output . A .
__ * Be able to map the environment better
> Bemsiomiiens  Overall Improvements
_ * Lessen changes for user =2 use target smaller
The team thanks Professor Sullivan, Professor Kelly and e : 5 5
Tum Right. Gostraight_ Turm LeRFIRE B0 Ty Lent Go straight than jacket
Professor Low as well as Ben Yates, Sam Westenberg and 92 iy Lol RigntLen 0.25m, Turm Fight _ .
. . . . ) * Implement more logic for when human is lost
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