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Introduction

A piece of w
earable technology for 

w
alkers and runners, attached to the 

back of a vest

Designed for people w
ho like to 

run/w
alk w

ith headphones

Acts as a “third eye” for a pedestrian on 
their back



Use Cases
Allow

 pedestrians to safely 
listen to m

usic and be aw
are 

of their surroundings

Inform
s user of cars, bikes, 

and other pedestrians 
approaching from

 behind 
through headphones

ECE Areas: Softw
are 

System
s, Signals Processing



Requirem
ents

Distance: detect objects 8-10m
 aw

ay

Accuracy: >70%
 object recognition classification (Pedestrian, Car, Bike)

Speed: <3 seconds

W
eight: <300g

Pow
er: Battery operated one use case



Challenges

●
Sensor capture quality/reliability
○

User’s m
ovem

ent im
pairs im

age quality

○
Sense objects 8-10m

 distance aw
ay w

ithout too m
uch noise

●
M

inim
izing latency

●
Sustaining battery



Approach (Pipeline)



Approach (Sensors)

Ultrasonic sensors trigger cam
era to reduce com

pute pow
er

M
ay sw

itch to a Lidar approach if the ultrasonic sensors 
prove insufficient for our distance requirem

ents

URM
37 V5.0 Ultrasonic Sensor

LIDAR-Lite v3 Sensor



Approach (O
bject Recognition)

M
ost likely w

ill need to attem
pt several O

bject Recognition approaches to m
eet 

the latency and accuracy requirem
ents. 

-
O

penCV w
ith Python

-
M

achine Learning Algorithm
s

-
k-N

N
 or SVM

-
Deep Learning



Approach (iO
S Application)

Set up and handle bluetooth com
m

unication w
ith Raspberry Pi

Com
m

unicate w
ith headphones and potentially other w

earables (i.e. w
atch)

Allow
 user to set their preferences for the w

earable

Theia iO
S



Testing, Verification, and M
etrics 

Test if device m
atches our requirem

ents

Controlled testing:
-

Testing accuracy, latency, and distance
-

Perform
 series of experim

ents w
ith varying approaching objects, speed, and distance, 

and m
ovem

ent of user

Real w
orld testing:

-
Testing battery life and accuracy



Division of Labor

W
ill M

itchell
-

W
earable construction, Raspberry Pi interfacing

Evan Com
pton

-
O

bject recognition classification

Alli Scibisz
-

iO
S application



Schedule


