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YOLO

o & 49 3% I (License plate alignment)

,’ Perspective
o - transform
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License Plate Recognition
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License Plate Recognition
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Large View Angle Car Plate Recognition

Made by: ITRI




Traffic Law Enforcement
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Intel NCS2

* Record 4K video

* Resize from 4K to 480p
* Object detection

* 11~13 fps

Intel GPU

* Judge illegal-event car

e Crop theillegal-event car
region from 4K frame

* Find the license plate,
alignment, and recognize

* 6~7fps




Smart Highway
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« 5 012 4% (License plate detection)

YOLO

« B M (License plate alignment)
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V Perspective
transform

# (License plate recognition)
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LR L

« 5 012 4% (License plate detection)

YOLO

Perspective
transform

o P 5L7¥ (License plate recognition)
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License Plate Detection
c PRFTHE:

— # of positive samples = 1,021
— # of negative samples = 574
— # of total samples = 1,595

* Model: yolov3
* Image size: 608x608
* Threshold: 0.2
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License Plate Detection

« RIFETHE:
— # of testing data = 30,399
« BlFERE:
- TP =29,869
- FP=87
— FN =144
— Recall = TP/(TP+FN) = 29,869/(29,869+144) = 99.52 %
— Precision = TP/(TP+FP) = 29,869/(29,869+87) = 99.71%
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License Plate Alignment

o PIRFHFE I 1600%
o BEFTHE : 10§

e Framework : Keras
o BAPIR :
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License Plate Alighment
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License Plate Recognition

« PIREHE:~24,000

« BIFEFTHE: ~6,000

* Model: customized CNN
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License Plate Recognition

« RIREFTHE: ~6000%k
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Single Layer Perceptron Learning

« £ BHF T H MNIST dataset
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Single Layer Perceptron Learning

« £ BHF T H MNIST dataset

874 x 1
10 X 874 874 X 1 10 X 1 10 X 1
Template for O :
= )
Template for 1 §. i S = @
W X + b = Z
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Single Layer Perceptron Learning

« £ BHF T F MNIST dataset
o ok BF B PSS BEAR R AR

* loss =-log(P1) 37
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Single Layer Perceptron Learning
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Activation Function

* TR-B5EREYHI > Legbias
- Y =W (W, (WX) = (WyW, W)X = W, X (G4 5 2 3 & )
- 3= kemodelPckx B R - KAk 0 RVFER"EY

c T R- B % ERETEYHA > £vkbias > {24} activation
function
- Y=W, f(W, (f(WX))#W,.X if f(x) #x (# % non-linearity)
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Activation Function

% #8 Activation Function » 4-Sigmoid ~ Tanh ~ ReLU%
o ITH K * 15 Leakly ReLU » i ReLUcer% )

(a) Sigmoid

RelU with Gradient

! /////
2 —_— Rl
(c) ReLU

B N PN X LT N R R S N

.\ !

(b) Tanh

Sunnoul

':l+(’

tanh
tanh(z

RelLU
max(0, z)

I Leaky RelLU: y=0.0/x
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Global-Average-Pooling

c A EIPRETESFECERE TS 2GEE
- RS S

CNN NIN
RS N BN
- 3 F e ERE S 3
Fully Connected Layers Global Average Pooling
feature maps / output nodes feature maps output nodes

fe) —>» 0

> || fully connectedy, O —>» 0

\ layers le) —>» 0

\ % R

averaging

concatenation

feature maps output nodes feature maps output nodes
—» 0 :0.25 —>» 0:0.2
—> 0 :0 —> 0:0

averaging averaging

X% 0 % BF Ao A * GAP

Y= 5t EBF A ¥ GAP
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