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Veh |C|e » Traffic monitoring

 Traffic violations

C|aSSIfIC3.’[I0n * Vehicle counting

* Lighting
Camera + Occlusion

 Dust, Rain, haze

* Non-visual

SOU nd * Immune to

lighting/occlusion

Sensor * Classify by
height/length

Monash University Malaysia is a joint venture

JCffreYCheah% @ MONASH Dr Madhavan Shanmugavel 21/02/2017

Foundation E University



ITS SEMINAR AND EXHIBITION 2017

g MONASH
@ University

dpums _2=> DRIVINGITS B
y A 2 -/ 10 ANEW NORMAL

Imag Classification with Deep Learning

Video capture = Branch of machine
Image extraction learning
— Recognise patterns
Model training — Many hidden layers
Model selection — Large-scale input data e
» Has 2 stages
Model integration — Training

Program packaging — Inference
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Deep Neural Network
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Description

Parameter

Training  Total number of back- = =
1 Training Images @
epochs propagations E———

256 X | 256

Validation How often the network

interval
Solver type Back-propagation algorithm

Resize Transformation @ 2
Squash

architecture is modified I srorvesdaton @

:

Base Learning rate at first epoch ) oparattast mages o
Iea rn I ng DEL:::;.HG

rate Image Encoding @

Policy Changing of learning rate

Mean Option to subtract mean image

'subtraction

Evaluate
model

‘etwo rk  Network architecture
Monash University Malaysia is a joint venture
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Model Integration and Program Pack

OpenCV

« DNN module
e Short run time
» Fails with mean-subtracted mod

« Python library
» Works with any model
* Long run time
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Exerlmental setup

- = AXIS P3384-V Fixed
Dome Network Camera

— Ethernet

— Web interface, and
Hardware reset

Camera

N\

= URMO06 UART sensor
— Command frames
— 49.5 kHz emission
— Max range of 10m

= Raspberry Pi 3: 3.3 V, [—

¥

900 MHz, Wi, &

microSD, Ethernet, Model "

network capable, non- Base/ vehicle

volatile storage, Serial i

|0, GNU Linux OS = Adjust zoom level and focus Bus Trailer
Monash University Malaysia is a joint venture - Capture VideO USing Openc V o
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Comparison of Image Classification

2 3 4 3)

Solver type SGD NAG AdaGrad

Exponential decay

pePEHRCUEOBCOR 8958 99.85 63.99 99.85 9747  99.55
ROVEHRESRUERINON 02637 0.0123 0.8152 0.0040 0.0399 0.0005
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I fe NAG with mean subtraction = ¢
.| NAG w/o mean subtraction o

M loss (train) M accuracy (val) M loss (val) M loss (train) M accuracy (val) M loss (val)
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Distance from Invert to get h
vehicle sensor plot plot
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Data Analysis

: = 100 data points
Extract S|gnal = Compare known signal with in
. _ = Calculate normal range
Eliminate outliers (m — 1.5IQR, M + 1.5IQR)
= Gauge correlation with NRM
Calculate index x = YMSEGID
mean(T)

1
= MSE(G,T) =31 ,(Gy —

29 MONASH
<@ Un|VerS|ty

MALAYSIA

Jeffrey Cheah - MONAS]—]
Foundatlon% Un\versrcy Dr Madhavan Shanmugavel 21/02/2017



ITS SEMINAR AND EXHIBITION 2017

@ University

4
AAAAAAAAAAAAAAAAAAAA

MALAYSIA

| sktop Window Help

File Edit View |Insert Tools Des H
NEdS| kR ODEL- G 0EH e

160

Each type of vehicle got
their own signal “shapes’
Allowing the sensor to

classify the vehicles bas
on a standard template
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X

Capture images Capture data
(Camera) (Ultrasonic)

e Conmeet Develop DNN Eliminate
model outliers
Uttrasonic Data Index  Probability
= . B . B
Lony  [0.9541425524
» o Calculate Calculate score
= s [0.0058569561, r il with NRMSD
oy probability t )
Trailer 0.998936 Bus Trailer  (0|5139204621 ‘ ‘
Trailer  (0.2426707710
sonic Result _Tlaier
e ‘ Fuse results to
classify vehicles
Monash University Malaysia is a joint venture
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Raw input signal
Filtered output signal

Distance from sensor to trailer {mm)

]

1, Trailer input signal & similarity in

2

= Stalactite-shaped
response

= Small index when tr
detected

» (Good response <

Index
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% 10 20 30 40 60 70 80
Time (s)
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Pre-determined sig

Signature of model
vehicle

100 data points
— Head
— Tall

Distance from sensor to trailer {mm)

Data point
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Bus signal on trailer input

i B s = Smallest index with

B pE ] A - correct match

o = Upward spike befor
decline
— Possible passing obj
— Biggest mismatch (

Time (s)
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= |mage and sound based Vehicle Detection And
Classification (VDAC) via machine learning

= Promising results

= Performance accuracy of sound sensor in VDAC is
equivalent to that of camera

= Further works on sensor fusion are planned to enhance

the VDAC
o]
ff
ey Coah 7| MONASH RECOGINE



S SEMINAR AND EXHIBITION 2017

DRIVING ITS 1=

INTELLIGENT TRANSPORT SYSTEM

TU A N Ew N u R MAL ASSOCIATION OF MALAYS|A

Qq MONASH
& University

MALAYSIA

T HANK YO

Monash University Malaysia is a joint venture

JCffreYCheah% @ MONASH Dr Madhavan Shanmugavel 21/02/2017

¥ University

Foundation




