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(Localization) (Segmentation) (Recognition)
Matching of Vertical Edges
Vertical Edge
Block-based processing Template Matching and Hamming
Hough Transform and Contour distance
Algorithm . " Template matching
. . 1 P
Edge detection and vertical and Vertical Projection

. . . Hidden Markov Model(HMM)
. . Vertical and Horizontal Projection .
Horizontal projections o . . Back Propagation neural network
. SCW(Sliding Concentric Window) o
Edge Statistics and Morphology Local Vector Quantization Two layer probabilistic neural
CCA(Connected Component Analysis)

Peak-valley analysis network
VQ (Vector Quantization) Connected com Sc/)nent yan d blob Support Vector Machine(SVM)
SCW(Sliding Concentric Window) P

colorin based on CCs(Contour-crossing
Gabor filter Lateral histoer argn analvsis counts), DCs(directional counts),
WT(Wavelet Transform) g ¥ and PBA( peripheral background
, TDNNs (Time Delay
Haar-like features and AdaBoost area )
. Neural Networks) .
Haar-like features and Cascade .. Self organizing character
Feature projection "
AdaBoost Hybrid binarization feedback recognition
Color and Fuzzy aggregation Y self Fully connected feedforward
Color, Mean shift . artificial neural network with
. . learning . . . .
Horizontal scan of repeating . . " sigmoidal activation functions
Scan line and vertical projection .
contrast changes Mathematical morhology and SVM(Support Vector Machine)
Color, Texture and TDNN . P : &Y Template Matching and
adaptive segmentation and . .
Rectangular shape, texture, and . Normalized cross correlation
fragment merging . .
color features . Normalized cross-correlation &
. Prior knowledge of character .
[R(Infrared) units . . grey-level template matching
. dimensions : .
2 CCDs and a prism . Hotelling transform and Euclidean
. . probabilistic neural network .
Gradient Analysis distance
. . (PNN)
Scan line, texture properties, color

Improved back propagation neural
network and prior knowledge of
the plate layout

and Hough transform
Corner detection and Template
matching
Prior knowledge of color collection
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¥ 33) Contrast Adaptive Binarization ¥&iig] oA AR&3F ZF W g

{edge map}

............................................. =
i ,,
ey ;
primary iIl."inll:it::l\n.\'

13 45) Edge map ¥ primary windowe +%

Contrast Adaptive Binarizatione 1% 45)3} o] TR G sl edge mapS T3t
3 x 3 =719 Primary windowE “g2}&tH, Primary window Woll4 o]X 3t& 913 Ak
(Threshold)+= Meng-Ling Feng and Yap-Peng Tan, “Contrast adaptive binarization of low

quality document images” , IEICE Electronics Express, Vol.1, No.16, 501-506.°l 4 A|AlS}aL Q)

t obe) 22 ol g

5
T=10—q)Xmtax F) X lm—M) tazx M

where ao =k (—=)" a3 =k.(—=-)" and ay. 75 k; and k- are positive constants-
2 1 B 3 e 10 11 vl

=
=

parameter range value at paper
0% 2 2
o 0.1-02 0.12
ky 0.15 - 0.25 0.25
k, 0.01 - 0.05 0.04

Contrast adaptive binarization ¢ag]&S oke] &

K
ojmA A &ENE HolF Ly oke] SANM *FH
o 2RE WHE A4S dlof st= F97F mig Ben o

of 21

A
Bjoll ofsf HEgol THA7F TAYSHA H.

OUA7E Y= HE oA contrast adaptive binarization ¢alE]lES thresholdE Al4bst
windowoll Al Bt7] ®3}7F w9 AlStr] wio] HE dlolg e &4Ho] WAste] A4 9

d

Qo) <8 %80 Mg B
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¥ 34) Contrast Adaptive Binarization ¥ 18]&-S 133} 23] & &3 Az}

13 71& o|xs}

2% 7= olX3}

P

oA Ao A7E 4094 Vo R st dte dadES

Foll A st B¢ 24 SA-AFC] S dsHe A9E HoFe 497 B

ojg} 22 EAFA WA, A AV|E VIELR IS Fdste dagEsS A85HA
U712 stgom ALt #H WMad FHYH gl olRd A duEES 23
adaptive median filter ¢18]&& o] &3l 3L MAE

adaptive median filter+= 712 median filter7} =o]|Z2E A As= &30 L Fo|A| 7
A AAFe EAE 3&E st AAE MAds] fsiA A | dag]EolH

Code= =3 &+

O w7 44

S, ©1% o] =7,
Zin: Minimum gray level value in 3,
Z,.: Maximum gray level value in ,,.

Z,..- median gray level value in §,,. not average but median.

Z,,. gray level value at coordinates (z,y).

Snax: Maximum allowed size of §5,,.
@ ¢1yE
Level A: A1=2,.,— Z..

A2 = chd - Zmax
if 41 > 0andA42 < 0, go to Level B — (1)
else increase the window size — (2)

if window size < S

max?

repeat Level A

else output Z
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Level B: B1=2,, — Z

v~ Znmin
B2=Z,,— Z,,.
if Bl >0andB2 <0, output z,, — (3
else output 2., — @)
at (D:

Zmin < Zmed < Z

max’

then ~z,., is not an impulse. go to Level B to test

if z,, is an impulse.
at (2):

Z,

me

. 1s an impulse. the size of the window is increased and LevelA is repeated

until Z,,., is not an impulse and go to Level B ors, ,, reached: output is Z,,.

at (3):

Zin < Zoy < 7,

max’?

then Z,, is not an impulse and output is Z,,.
at (4):

Z,, is an impulse and output is Zz,.,. because Z,., is not an impulse from

Level A.
©® dxgEs A3

4B I W% 0.259] salt and pepper noise

7 * 7 =719 median filter S .« = 7° adaptive median filter

719 46) adaptive median filter ¢318]& A3
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& 39 3AE AFHIAL A" AFA
e 4E F3t 9E okt B CRcl
= (dawn) (day) (dusk) (night) (average) (Class)
QA2 E(%) 99 99 100 99 99 HAMF
3 40) 432 AFH A2 A 2F A F A
23 4= F3t 4 ok7k B3 R
= (dawn) (day) (dusk) (night) (average) (Class)
2A21E(%) 96 98 98 98 98 e
34D 3AE AFHSAA A2F AR AF@A G
_ - oA 8 A2
A LA AdzLE @ 2= S T FUEE
(C) (m/s) (mm) (% R.H)
2017. 05. 30 122 98
04:59~05:29 222 100 19 0 0 54~56
(E&D 3AFE 99
2017. 05. 31 122 100
04:59~05:29 222 100 18~20 0 0 56~60
(¥€€2) A= 98
2017. 06. 01 1212 97
04:58~05:28 222 97 23~24 0~3 0 52~55
(€3 A= 100
2017. 05. 29 122 99
14:00~14:30 222 100 29~31 1~4 0 31~34
(3D 322 100
2017. 05. 30 122 99
10:30~11:00 22 100 27~29 0~2 0 24~37
(F312) 32 98
2017. 05. 31 122 99
13:30~14:00 222 99 28~30 0~2 0 26~30
(F313) A= 100
2017. 05. 29 122 98
19:29~19:59 222 100 23~24 0~2 0 40~44
(=D 3= 100
2017. 05. 30 122 99
19:30~20:00 222 100 27~29 0~2 0 17~20
(YE=2) A= 100
2017. 05. 31 122 99
19:31~20:01 222 100 25~27 0~2 0 38~44
(¥&3) A= 100
2017. 05. 29 122 99
21:30~22:00 222 99 22~23 0~1 0 45~48
(oRzHD) 33 = 99
2017. 05. 30 12 = 100
21:00~21:30 222 99 23~24 0~1 0 28~32
(°Fz12) AR 99
2017. 05. 31 122 99
20:30~21:00 222 100 24~25 0~3 0 44~47
(¢Fz13) A= 100
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(@=D 1= 94
132 %4
2017. 05. 31
AR 98
04:59~05:29 e o 18~20 0 0 56~60
(@=2 A= %
1A= 92
2017. 06. 01 = -
04:58~05:28 e > 23~24 0~3 0 52~55
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3= %
2017. 05. 29
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) A= 99
3= 97
2017. 05. 31
P 232 9%
13:30~14:00 e - 28~30 0~2 0 26~30
G e 97
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(22D o
3= 97
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017. 05. 30 e i
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2017. 05. 31
P 2312 99
20:30~2100 e = 24~25 0~3 0 44~47
(°F3) A= 98

- 79 -




7]3_/\3%337]. | A|gW . Certificate No. 17-02-003
CERTIFICATE OF TEST 12 ( 1) 3 14 Page of P |
@ 12|78 (Applicant)
* 7189 (Name) : @@l 2El |
+ F2(Address) 1 A7)S 1 yl) ! |
@ FA7(T
+ FF(D
« A 2E]% & UERON-LPR3
37 240
 BIhRAgE) AR EARRHP) of Test Item) : 83
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@ N¥A3} % B (Results & Environment)
- . __ M -
¥ ption) | @& (dawn) | F2H(day) | L& (dusk) | °FHnight) |2 (average)| FH(Class)
(I« Alts) ) B !il 99 10 ) 99 /3T
18~24 27~31 23~2 -
A7 -3 0=-4 9~ -3 - -
(Environment) 0~0 0~0 0~0 - | - | -
ARG R 52~60 24~34 17~44 8~48
WA AR A B
® FFAH Tested by) » AY(Name) : & ¥ 9 * HBH(Tel. No.) : 031-910-0249
® f&712Hterm of validity) : 2017. 06. 26 ~ 2022. 06. 25
Aol WAABE TS 57t KA RS e ool DA PAANL TP
20170 069 269 3
A8 32K Approved by) @ AA(F) A7HY B R ] e f ff; ;[L
FEIGY AH ITS 4% “37}/! :’1
ITS Performance Test Insitute Accredited by MOLIT. Republic of KOREA. fapemr—mes
dZ AN EdA L%rv
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=) 2 ] AR A 5 3} o] Al ‘]
1 76) 32]'i 00]-“1 H‘jp:_‘_ \_].“‘l %}
P
(UERON-LPR3)AVI 7] 24557} 42 A

7183TH A A A

CE

@ 93171 (Applicant)

« 27 A2%(Number of

« ke AR S e

@ 49K Date of Receipt) @ 2017 49 79

@ N @Es} 3 @3 (Results & Environment)

ERTIFICATE OF TEST

Fgdrizalob 57 7098

12:El9) & UERON-LPR4

of Test Item) @ 43

description) UE(dawn) | F3H(day) | BE(dusk) | °FzHnight) |HZ(average)| 57 (Lla<s)
AR | g A . |
AAE(%, 96 9 8 9
Resuts) | ¥ ) 5 i ® 8 w | anw
“ 18~24 27~3 23~29 22~25 - -
Nuay | 0 0~4 0~2 0~3 - -
(Environment) 0~0 0~0 0~0 0~0 - _
FiEE(% RH) | 52~60 24~34 17~44 28~48 - -

A g A
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scout video collection unit

cout is the industry leading portable video data collection device,
built for reliable, unattended field operation for days at a time.
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