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Problem

=  Animals intruding and damaging gardens

= Existing solutions all with own limitations
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Solution

= Portable deterrent device
= Works 24 hours a day

= Solar powered
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Features
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High Level Requirements E

Detect motion up to a seven-meter radius and sends a signal to initiate
deterrent.

Determines wherethe motionis coming from and rotates the front of the bird to
face this direction, at a range of 180° rotation and 70 RPM.

Solar panel can power the device and all its needs at 5 Volts and 10 Watts,
without an external power source.

ELECTRICAL & COMPUTER ENGINEERING GRAINGER ENGINEERING



Block Diagram

Power Suppl i
PPy Control Unit [ }
5V
~ - -~ - ~ D ;Oﬁ ‘ Barrel Jack
n
Solar Panel | —5sv—» Battery |} 5V Switch ) ‘ ‘
L J L 5V. E:V ¥ 5V
GPIO ]
L GPID : 5V ATMEGA328
s
v i
. 3.3V '
Mechanical Speaker Light g—‘vl'ﬂlt Oscillator
System elay Circuit PIR Sensor

S

ELECTRICAL & COMPUTER ENGINEERING




PCB

Design

Microcontroller

1)
ATMEGATZAP- PL

GHDL
GND2

Mator Signal 1

PE3(NOS1/0C24 P ) LT MBS,

18 M5S0
Pa_{iso/ Py (L8 MST
scr/prinrs) HE-SCK

=

Crystal

i
vee Pnﬂ?twmmug = s> =2z
AVCE PO (PEINTLTATID) = +6V €—=3
PO2_(PEINTLE /INTE) —‘*—:”‘“' ?u‘t"“‘. b —a
AREF POL_(PCINTLE/0C28 /INTL) |- et 450 %5 5
PCE_{PCINTLE /RESET) FO4_{PCINT20/XCK/T) T oD B 5-534237-5
PO5_[PCINT2L /0CaB/Te) L1 Sermer 3 Ind el <1
POA_ADCDAPEINTEY PO _(PCINTZ2 A0COA, 12 L 1
PC1_{4DC L/PEINTT} PoT_(PCiNTz3 /i) | L & L]
PCZ_{4DC2/PEINTLA)Y 15 1014y
PCL(ADCI/PEINTLL) FBE(| 1epe) L
BEL_(ADCG/SD/PCINTLD) PES_(0C44/PCNT) D
PES_(4DCS/SCL/FTNTLE) paa_(35/ocae, o) (LS 55

[+1
2%

PBSL
PHS_(PCINTE/XTAL1/TOST) ’41—|
PAT_PCINT7,/ L2, rasca) 0 D

2
£é

OR Gate

218
Sensar 4 Input 3

(=]
Cobo7IEE
e oo L4

i
Sensor 2 Inpul L j{ e,
Sen=ar 3 Input 5 | L=0+H+1 L2

=]

Sercor Dutpk 6 lyopprr  genemec| o

J?77vss o8

a
§-534237-8

Mounting
Holes

- I
HounfingHole

L= I
HountingHole

L+ It
HeuntingHole

[ - Ja—

2
AR-ISP-8

01
I weraszo

vec:

ELECTRICAL & COMPUTER ENGINEERING

I}
PI-LOZAK

N

Barrel Jack Connector

2 2 > oo
oo +5¢

Oscillator Circuit

Oulput o Speaker

5V Relay

outpuf 8 Setar
6hp (L

El
ey

i
5-534237-8

Sheel: /

File: team7_pchdesign kicad_sch
Title:

Size: AS [ Date:

K1Cad F.0.A. 8.0

[ Rew:
1 1d: 171

( - - -, - - -

R1

tlapnde

@ e’ 270
R R R

-

D2



1 - Power Supply Subsystem

"  Solar Panel rated for 10W and 5V
= Battery holder

= Lithium rechargeable batteries

= Connected to barrel jack on PCB

= Supplies 5V for entire system

Drawing 6.04 V, 0.420 A, and 2.54 W
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1 - Power Supply Subsystem E

Requirements Solar Panel Output

= Solar panel must be able to supply
all power needed for the device

= Battery receives and stores power
from solar panel and has voltage of

at least 3.7V +/- 5%

O =2 N W kMM OO N 0O O
®
o]

= 3.7V source can provide 5V +/-5%
8am 10am 12pm 2pm 4pm 6pm
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2 - Control Unit Subsystem
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2 - Control Unit Subsystem

Requirements
* PIR sensor can detect motion up to

/-meter radius away

> Turn on Buzzers

= Microcontroller can tell whether itis B > Move 90 deqrees
. 6 > Turn off LEDs
day or nlght 7 546 —> Turn off Buzzers

= PIR sensor out remains high for 1 Serial Monitor Output

second after no motion Is detected
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3 - Mechanical Subsystem

Requirements
—
= Noise buzzer emits high pitch
sound
» Light turns on/off
= Motor rotates correct number of
degrees

> Turn on LED - nighttime

.260 —> Move 90 degrees to sensor 2

> Turn off LEDs

Serial Monitor Output
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Oscillator Circuit Output




Software Design — Arduino IDE

 Time Intervals 4:11.749 —> Attach

> Rotate
Detach

= PIR Sensors
« LEDs vs. Buzzers

« Motor
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Project Results E
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successes

» High-Level Requirements

Subsystem Integration

PCB experience

« Collaboration & Teamwork
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Challenges
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What Would We Do Differently?

- Streamline PCB Troubleshooting Process
« Mitigate Sun Interference with PIR Sensors

- Enhance Parts Procurement Efficiency
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Further Work

= Enhance Animal Deterrence

R M

» Expand Device Field of View

» Implement Day/Night Detection

Earthquake Animal Hearing

Medical
Therapy

2MHz

ledical Acoustic
Diagnostics Microscopy

200MHz

(Human :‘ ring)
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Thank you!

Any Questions?

Contact Information:
Aleah Gacek — aleahg2@illinois.edu
Nick Hartmann — nah8@illinois.edu
Claire McGrath — claire10@illinois.edu
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