Smart Cat
Door

Petrakian, Jing Wu

I © Vhat's Up, Wellesley?

27 mins - &3]

[We have a serious rodentmole problem in our yardJThere is a huge hole

beside our garden. Today, my son and i poured copious amounts of sand
and compost into the hole, and it just disappeared. The holes are running
under a stone wall, so I'm fearful the wall will collapse. Any

| recommendations on how to eliminate the critters naturally?JOur vegetable

garden is above the borough holes, so | do not want to use any poisonous
measures. | also don't want to set traps and get rid of the remains. Any
suggestions?

7 Comments
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Team A7: Irene Lin, Philip[ |

_Try putting moth balls in the holes

Like - Reply - 5m

_ Is that bomb stuff used for groundhogs poisonous?
Sold at hardware stores.
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Get an outdoor cat.j\We have no rodent or small
creature problems.
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Looking at the door from OUTSIDE your house

Door has not been used

Looking at the door from INSIDE your house
!

‘ ; RESET
etson
bolt [ J <«— PIR _outside
openCV 3| inbound | ~curfew && PIR_IN /
motion routine n open_door I
detection & ' 1 5
= Hecng T PIR_OUT && PIR_OUT && dismiss || imeout
: IR_ IR_ ismiss || timeou
’ i °f§ﬁ§ﬁ2d = Z‘cf{s—eogc;; Day / ~light Night / light
[ J Al
power relay <«— o || —> DC motor II m ~cat /notify/ "¢
. | 201
\/ MQTT ~ ~ —
5 : accept/
<> app /optimal_imgs l Iopen_door

LED
| |,
cat/ open_door “ PIR_IN/ II

Key |Hardware|| Software close_ door W




Complete Solution

Validation Accuracy

100%

ML Classification:

e 95% ->84%
e 5200 images -> 8000 images

Classification of Breeds:

e \alidation accuracy of 40%
e \iable with larger data set

Initial

New Architecture

New Architecture + More Images




Complete Solution

Computer Vision:

e Record last 10 frames taken within
the last second

e If 80% are of a cat, then open the
door

Mechatronics:

e DC motor
e Close if no motion is seen on both
sides of the door



Advancements from Existing Products

e Keeps out raccoons more than 90% of the time
e Can lock door (in outbound direction) and view usage from iPhone App
e Automatic



Demo

Live demo with system:

e Printed images of animals to trigger classification
e Monitor to demonstrate ML and CV algorithms at work in backend
e App functionality

o View recent usage

o Remote locking and unlocking

Not live demo things:
e Comparison of night vs day



Testing

e Basic Capabilities:
o Door automatically opens and closes when cat is detected
o Locking the door with phone app
o LED turns on when animal is near PIR sensor
e Machine Vision
o Test on real objects
o 50 images per animal, once at day, and once at night
o 50 human trials
e \We did NOT test with a live cat



Metrics

70 dB 43 dB spike at solenoid click
Time for door to open 1.1s >30s (al) () 0l

Door locking strength 13.6kg Not tested yet
Holding Torque _ More than any of our fingers




Project Management

Remaining work:
e Fix ML script for the Jetson
e Comparison of night vs day
e Fix solenoid and wire gpio

Changes in the schedule:

Original Schedule Updated Schedule
Integration Debugging

Integration and Testing Debugging and Integration
Testing and Presentation | Integration and Presentation
Poster and Paper Testing and Wrap-up




Lessons Learned

e Do as much research as possible
e Ask for help on getting help



