wo 2017/155315 A1 [N 000000 Y O

2§ P Y2 93td FAE FAESY
9) AR 2 A4 7] 7 é D0 O 0 00 OO R 00

ZAATS ‘
1 A3
(43) FAEAL é v SAs e
20173 9 ¢ 14 & (14.09.2017) WO 2017/155315 Al
WIRPOIPCT

51) TASHEF: 8 AAF (2= A7 & 8, /e BE T/

G08G 1/017 (2006.01) GO6T 7/32 (2017.01) U A8 B3I E 989]): AE, AG, AL, AM, AO,

GO6T 7/33 (2017.01) AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

. CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,

1) TAEFAHS: PCT/KR2017/002534 DO, DZ. EC. EE, EG, IS, FL, GB, GD, GE. GH. GM. GT.

(22) TAEHY: 20173 3¢ 8 Y (08.03.2017) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,

i KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,

(25 999 =0 ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

26) FAAe: g0 NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,

RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH,

(30) SAHARR. TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
10-2016-0027538 2016 4 3 ¥ 8 ¥ (08.03.2016) KR IM, ZW.

71 99 353571&9 (GWANGJU INSTITUTE OF  (84) AAZ (H 59 FA7} ¢9lE 3, 7153 B8 59

SCIENCE AND TECHNOLOGY) [KR/KR]; 61005 & o A8 e BEE 93Fo]) ARIPO (BW, GH, GM,

FA B Feabr] 2 123, Gwangju (KR). KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG,

M, ZW), 2 Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
TM), # 9 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
= (JEON. Moongu): 61005 B 4] 27 57 2 v} ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
12 123, A5 B E5 Gwangiu (KR). MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM,
74) EA: 53 P do} DAE-A INTELLECTUAL ML, MR, NE, SN, TD, TG).
PROPERTY CONSULTING); 06243 A &A] 79+ o 2
A2 123 39U 3 %, Seoul (KR). :

(72) 2R} =4F (NOH, Seung Jong); 61005 4] &
A7 2 123, A 541 F 85, Gwangju (KR). AE

—  FARALE LA S FA (ZF A 21 Z(3))

(54) Title: SIZE-SPECIFIC VEHICLE CLASSIFICATION METHOD FOR LOCAL AREA, AND VEHICLE DETECTION
METHOD USING SAME

(G4 e P I FX A 37| B A 27 g A o|F o] e AFH LY

(57) Abstract: A size-specific vehicle classification method for a local area according to the present invention may comprise the
steps of: generating semantic area models; collecting vehicle image samples for the respective semantic area models; and classifying
the collected vehicle image samples of the respective semantic area models by a size-pattern.

(57) RGA: 2 o] WE FRAE 27] B AY BFOPEE e g RS YshE 9737 v E o
o W W E A ol v AEES S5 WA R 47 VR G mAEE S E A o)A ABEE Aol =
EECERE DR by



PCT/KR2017/002534

A

WO 2017/155315

;o ‘nlAa#E m_x
o ic G o 4
° S o TR A
o 9 ﬁﬂ&o
W i T Pee i
o Lo mE T ol g Moo ER
K e B g oo BE I
PR S b R O
B o T Nlo BN OER o
—~ EE];OE }mﬂ L.O_r .
o0 S Ndo TS T g
X0 gp U . W g
S I o L 2R
~ oS N oR
it Y O_Ewﬁ W ST °Z
~ &o —_— " .o °
fogm T Mxm G -
R =R = PN g T w R
A e I L - G
KO _a.e @m mrw wr o . Mw_m o B Mo n oo
gr BOR Come oy i T )
Ho N @ T A R
N oL Ty T oo Mo
1) Al I THETmT® TR o
0 m ool <O R N mm oy o Mo Em T N
m o W= %EO%M i mo N <
8 B T 5 i e O E i
N KW % T I R
— WO 4 = — =
o TR mrLRmgamz
3 X - Jr
ﬁ__.._” = o) T AT fM WWM L o D._AM ﬂ_.ﬂ T oo
%O Imo_zgm g " ]m,,m,_)iﬂ_.”_wiﬂmm
B oo s &% N op Bomo oy moom R
° e o R e
B W e w g g w MR oo oy of o of F
o N N ®Waoo om0 kxR W U AR

Ly
(1]
2]
3]
[4]

2ol

2=

=

1

2ol

g, o] &

Aol

T

2=

=

af

)

T .

ITS(Intelligent

A 7)ol Aty kol

Fedl 9ol A

=

=2

ad-e 9
[6)

)

}
1%
A2

]
-

=7

=L
v e)

=
o]

=

=

=

Ook /Ké

o 2o

=

off A 771 Al

2 %= $-(sliding window) 7] RF2] o] u] %] 2

AE=F- AL 7IHeE

5} Ao

1:11:
2 HAA

2~ HEl
A

=
=

_(H
ofu| Ao} 15 A1

[e]

T

(bounding-box)

1N

Transportation System)2] & 24 o] =o}#] 31 )31,
7Her o 2 M A

A Ao o) Fof A ok, ek €189 v}

ARECREE!

vk

[7]



\]

WO 2017/155315 PCT/KR2017/002534

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

ﬂ%A%ﬂﬂ%ﬂ+ 1%4@%ﬂ%ﬂ%%
e 3 12 glo] fA47F BBl 4

ﬁ_
whe Aa & AT} Foi 7l Bl el Aeje] uheh

[53]d]

(5351578 ) =3 /N 53 A110-2015-0134548% : 2}k &4 X

S323 2) IR 55553 A110-12642825 : T 9 AL o] &8
SR A HEY

[H] 53] &3]

(9] 5-3]5-& 1) C. Papageorgiou and T. Poggio, "A trainable systme for object

detection", in IJCV, Vol.38, pp.15-33, 2000.

(9] 5-3]5-< 2) N. Dalal, "Finding People in Images and Videos", Phd thesis,
Institute National Polytechnique de Grenoble, 2006.

(8] 5-3]3=& 3) R. Feris, B. Siddiquie, Y. Zhai, J. Petterson, L. Brown and S.
Pankanti, "Attribute-based vehicle search in crowded surveillance videos", in Proc.
ICMR, 2011.

(B 53]+ & 4) R. Feris, B. Siddiquie, J. Petterson, Y. Zhai, A. Datta, L. Brown and
S. Pankanti, "Large-2= 7| ¥ vehicle detection, indexing, and search in urban
surveillance videos", in Tran. Multimedia, Vol.14, pp.28-42, 2012.

(8] 5-3]5-& 5) SJ. Noh, D. Shim and M. Jeon, "Adaptive Sliding-Window Strategy
for Vehicle Detection in Highway Environments", in IEEE Trans. Intell. Trans.
Systems, accepted, 2015

(8] 53]+ 6) S. Noh and M. Jeon, "A new framework for background subtraction
using multiple cues", in Proc. ACCV, pp. 493---506, 2012.

(B 53]3=& 7) S. Theodoridis and K. Koutroumbas, "Sequential clustering

algorithms", pp. 633---643, in Pattern Recognition-4th Eddition, Elsevier, 2008.

g o] AAF A

714 BA

B e ] #AHS AAs] A FEH A0, e WA Eo) Qi
YR E g9 S5 Fule] AP Ao = RAEL WA S5 F o B
WE QTS o)A FEFOEA Sl o)X ol whE 2fFol 2179} 912
ANE ATEA AT F AES LSCEF/E 0|89 AFAF R L



PCT/KR2017/002534

WO 2017/155315

[25]

e

A 32

H

2 Apo] =

=
=2 =

5T
==

XH

b o] )

wir

[27]

= 3

7] Aol

)

yAO

[29]

[30]

vector machine)

—_
o

ol
Gl
ad
3r

3o

)

o}
3]

ol
0
FE
B

ol
3r

jpase]

)
%

—

En

—_
o

ol

a3

ol

ol

wK

H

23!

7] Ahzre] o ol

wir

[34]

.

N

7]

= 5}

7] Aol

)

yAO

[36]

Z2agiosg

Ay

bl 23 57E]

=l

Aleflol] w2, Aot

EERt

ol
=

7] o & 4o @

7] eJu] &

A

e

A
AR

=R

K

= 5}

BEEE Aol

23!

B

iy
ol
s

[38]



PCT/KR2017/002534

WO 2017/155315

ol

o8
Jio
—_
N
Hr
s
iy
=
fl
i
—_—
o
TR
A
ol
=0
l
iy
=
0.
HE O
T R
T AR
o
N =
T =
BN
R
T =
B
=~

Z2agiosg

Ay

bl 23 57E]

=l

Aleflol] w2, Aot

b

(A}
=
B
W

—_
o

e

ol

B

[40]

Foliel glet.

S
T

=
[€)

1A

KeN
=

SRR

9]

o 2p&Fe] Afo]=

A

& 7ILSC)7E A 2] 7]

[43]

o] oA

=
=

A ek ¥ LSC

Al
=

Al ellel] uhek

T8} Abol =9} 3

al

S
}‘g’é‘zo

T
T .

=2
-
i

[45]

3 ¥ SRMR1°] th

% 19 %

o}

3

[46]

o] oA

3 A LSCE

IAES

i
B E S w
M= =<< X

< XR
o MM M

e
9%
5
5
5

S

=
i
o
=
=
=
.
=
=
SR

&
J

s

|
b
gq]E

H A

71 A
%4

A4t

eE

Alo]l =

oM R g |

p=1
R

® © © T T

|
|
&
|
Al e of]

_ — o — o~ —

[54]

1}
=



PCT/KR2017/002534

WO 2017/155315

ol

wir

Ox

A2 FAeAZ PgE

Hi

=t

bpol
e,

T

= ©

ks)

T

[e]
1-

o
= 1l
e

=
o)

Aol o,

ol e},
b}
5] o] of
19 o171 4

)

T .

ol A

[

13
1

R R=R

+e

Ay
s ol

ks)

g

1

ko)
A o] A

T

At 271 8o

Aoz ol
ozl
o

T .

T

1

[

of Ao, FxEES] A

T .

o} ¥
Qa4+
&
o)1
=<}

ol

=l
SHA]
, 7144 0] 71} 3}
EEARSES)

ks)

HAl =

ks)

%014
EEEELD:

1

ko)
A& #17

il
-
i

oA A1 A

] 2] v A

==
L

3
1
Al

[e)

=

o

al

5l

3

1

5
Jo] AL} 5}

=

7=

T

T

1

3.
H
L
~
s

=

b o)

T

A 3= 27} 7}
oLTL:_

5

==
L

T .

T

b

9]

ks)

ol Al HeE HlojuhA]

=

HE]_

Zic

che s ol w A ¢
A£¥]

el

[58]
[59]
[60]

0

o
il

A

1.LSC9

WA & 2(a)

T
T .

g

o)

-

1

[s]
HOG(histogram of oriented

1

ko)
-

of Aol =7} 2

=

i

SEELEER

atol 2 At 8} Abo] =l o

5

R =

°]-&

€

48x48, 64x64, 80x80 17 3L 96x96 o] A 7| & A F3A AL} 1 &

:_E_L“
A ot

3
2(a)~(c)°ll HHE}

= =
<3

—
é‘l‘, O]E:"

gradients) 57 7] W] SVM(support vector machine) ¥ 7| & H5A A T

gt st

ol w] #]

23

|

BR
—_
o

X
i:l

2(dyell et

= A2 Alol

i

H A S A A

[62]



WO 2017/155315 PCT/KR2017/002534

[63]

[68]

[69]

[70]

[71]

AT}, BHA] T, 48x48 2 64x64

EE0] AYAA 2 A7 =

A= - S A5 4 E

=413} AFo] =7} 80x80

o tial] Bt & HE HE vt
i 71el] &k F Aol A e o],

TFal Alel 2= 23l ARbEl P& AL S Hojry

A B 5= itk o] = AT Eh WES] A7)k ARGE

Mo Yo ox
oo
18 rlu
>,

o

N )
B ©

o%
lo
12 o W
0
o
ol
D)
o
i=)
\O
o
X
\O
o NI

Q=S A7 o] ek 4] ol ofEahi= thA, LSCi= sue] 7
Fap A o 8ol A A2 TS Aol Abo] = s o] 7] uksto) A5 o2
}\ﬂ_‘:‘_h.xé-ﬁL

A7)2 AR =), o= A|2Elo] Akl A A} AFakglo] a4
7 & AR 5 YEF LT 2d)). ok el §-2]i=
Al LCS o] g5y 2 o] & o] &g A & W& Bl A E] A gkt

CCTV 8H9 Aol A Aol Yol e e F2 Aol = W}, 2o
Apol(7H, W 2xg gkl A Apol) 1] AL Eehs g Apo] (VHE,
B 2zke) A AR zfolyel] o off LAY g,

olE T, WA F-dli= 2o Wl whE 2| W3S 5 5317] 9@l SI. Noh,
D. Shim and M. Jeon, "Adaptive Sliding-Window Strategy for Vehicle Detection in
Highway Environments", in IEEE Trans. Intell. Trans. Systems, accepted, 201591 4|
Algke e Aelate] 017 spuel o F FR A wE = oju] & o]
S E(SRM, & 1] 15 A4 A 71k
HEH O 2 skl W Apel ANz A A Ak, AP o] B e F2o}
Mo Azko] ok upebA, AFE] 912 L o] BUF S ol /] ukato]

s

= SRME-2 2o ~Ad @ 2 SHoA At SA& Hol&
Eolgt & 4 o
=, 7 SRM Wl A 54 x}&& @
o|t}. o] 2] g A} o 7|18}k, 5-
Zzo| & YW QA AlgH
Atk SRM S92 Aol =, 92l olu] &2 v A4 A A 7] H(S. Noh

of oz
1% ox X

i

b



WO 2017/155315 PCT/KR2017/002534

[72]
[73]

[74]
[75]

[76]
[77]

[78]
[79]

[80]
[81]

[82]
[83]

[84]

[85]

[86]
[87]
[88]

and M. Jeon, "A new framework for background subtraction using multiple cues”, in
Proc. ACCV, pp. 493---506, 2012.)°l] 7|{t5}e] G20 slH o 2 R ¥/ 7]
gl5oll & Q %t positive W negative M &5 & TR S| S5 04 Fx). 1
T, el ol g e AEE0l A4 oud SRM 53 kA o2 E A6
il

wElo} QA vheel 4 ol F9Fh

P(SRM)-P(sample|SRM)
P(sample)

P(SRM|sample) =

P(sample)°] 2 & ¥ 3 & upEThiz 7kl ()& S5 8 v & 2
o

H@)el N5 5 g MarE S Aok
W(SRM, sample) = P(SRM) - P(sample|SRM) @

3, 9217} S=(ey) 7k o) FEE 9

SRR R RIDE e L
7R 3(@) 2@ B obdle] 74

@(SRM, s) = Wspy * N (S; Mgrpy, Zsrar) ©

o] 714 Wepms= SRM A A 24 o) A A4 72 & mggu Ysrmi= SRM 2]
X D FEE AAA L= FAME D FEAYHE LS 7H2 JEbdlohh] &5 8
5 7%). NO=2 29 A ¥ 2 o atc],

213)9] AF % S BEAE T
AFEE EEA 7 N7 S SRM o] o & o 4--F7] st-& 9l 8l
3(b)). 1714 Ngi= - F 7] 2] AL 2
Efol=e X Hag N2 gho] #AAH
9| % 2po] FA| 7l Hrv1el etz wolb A A "k RE =, N9 Fhol
2ol A A 7 MEZ o] EA SRM o] & 3HE o] ol BHF7] k5L 9 E
/\2151010]: O}L x%xq] }\ﬂ—f-/] okg 57]_/\]7] ] _ﬂq_

53], Ns2l gkl 3h el A eol®l SRME] R AX A ¥ B& A
¥ £ SRM 9] Spoll 285 A . B el A §-2)3 th4o] A E g E8 N
e 24 2 AAEYL u 7hF 58 AEA o] A E S Bl

22 2FF Abol = SR W 9 P Sk
shl W) ahekol] el Aol i= uhed whael 5] R 7Y 2



WO 2017/155315 PCT/KR2017/002534

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]
[100]

[101]

aspect-ratio(5 B H)) B hro] A7 8 4 g ov), 3 Yol A o] 5 2
Abepe] 912, Z= 1) 31 AhFerglo) ol s AA A,

Hu} A A, 2 A= Mﬂ“oﬂ FE2E FY o), AFEYS A ¢
o] A o m Aty o] k. A RE, # g o A= 92 2
¥xEZAo) AAE EAQS ZH=SRM EE E77] 84S s, 9 ¢

FEzWsto)] whE g Y "W FH8] Ak Ao A A vl (S
T 9

HHML%ﬂ%ﬂ%Qzﬁﬁkﬁgz@i%ga:uwpsgﬂ%q@ﬂ
oS A7k A AThE 7hg el 2hF Abol = W 9] F wdlo] 88 3 gt

oFA 1} A4S EOH ZF SRM EH 2 3 AMEE 2] 12 Sqru=sampley/k=1,... Ny
olet st 4 2= 7 SRM o) THE Abo) = RS A A 7] A 54
sample, 5 ©ll thall &9 57 WE S AAkgt:

— T 4
Tk — (SCRJ ark)
o] Ao A s¢, @} an = =AY # FHH] A& AEFs)elr] e 1AL =E, S|
AMZo] 7h2 W Al 27 o) of 7HEso] T 53 o] A o] ¥

sc;, = a - height, - width, ©
ar, = B - height, /width

A71A o Z = A7) 2 A @)l &) A= Hold Al =AU 1Ak,
dlol e ] ghol [0~1]AFe]oll Eeu w5 "shsh= G oo ot

(7
a 1/( max Sc; —min sck)

k=1,.,Ny, k=1,.Ny

p = 1/( max ary —min ark)
k=1,.,Ny, k=1,.,.N

5.5 sampleol] o3l AlAbE n N &2 219 s Fab4 S 2~EHY G5

ol w3} HEd M5 07 A2, o] H8 S T AAdH Sl 2 E
WA LT NS 57— = (56, @) T '3 SRM ell ti gt Afe] == o
wAE2A e

A}

o] == *E%%M EW, $2)3= Sqoll £3F A1 Z S 0] oul gk Apo] =
siedel] o3k 9 8w el shgrol] AFgH o] of BHA) & -] AL B3 A4 e

(s}



WO 2017/155315 PCT/KR2017/002534

[102]

[103]
[104]

[105]

[106]

[107]

[108]
[109]

[110]
[111]

[112]

[113]
[114]

. p— — )
p = argmin./(sc, — 567)% — (ar, — a7y )2
M=1,.,Npy,

271 2ol A pi= AE smaple &t 7HE A A o] AvkaL A Alo] = FoEl 9]
ANel 25 N, Abol = s o] F /=& ou] gt} o] 34 -E F-8) 7 Afo]=

AOEE R ASES 150 a5 fHY B (7)) BES

Abo) =7} B3 ¥ F HOG-SVM G4 H-F7]1 (A 53173 02 F%), F,LSCES
s}gehis o A8 E .

S 4% AAR 54 SRM o 559 Aol = sje H 2 ke B 7hx] LSCo]
o & Ve AL AT} B o] & B3 92 = Aloksli= LSC 7|4k e] ol g mdlo] M=
U2 2579 xpgS5o] of7| A 7] = St~ 7 2pol= A A So)lHA, B A
Bl e 217] 9 S o] 2= Fehs f Aol vl AFHOR AR 5

O O 5 =L A~
N2 A+ At

3hA, 2 g ol A -85 HOG-SVM e ol &, Bt} 321 9] Adaboost Al 4 <]
cascaded -7 71, exemplar 7] HF2] -+ 71, deformable part model % 3D structure
71Hkel E517] 5 Al Abel= S RE o) g el skl &8 THs bt 3hA| R
S-el= ol g g ERrlEe] st AR E 5 o] B3] S ol A HOG-SVMell
v &l A8 o] Wl xlvhar dhekato] & g ol A gh8-5h4] &gkt
S -2l 2ol 18 E HAE Ju o] B0 E ARE A dH ek,
=

HOG-SVM 7|4l Y- 77|15 E&l A

3.LSC 7|9k X} & A5 A4k

£5 4o a 84S R A8, = wAAA Ve 28 o E
I W ARG EES AR GOt 7 FA G Fol el 5sHA =2
AFFEAE S TSk WA S gt 54 B4l ol ok A& st
A&l 8= A ol AS Bl sl E HA GG ARG R TG Ay E
A 7418 2] SRM 2 A A gl

A
>y
<
I

argmax @(SRM,z) "
SRMeR

o Aol A ziz AA 15 B9 FHUALE, RE 0 ol Fel
55 SRM £ P32 vl @heh the 02 Seliz SRM,0 E 3 LSCER
o g5H= Abo] = ShR R R o] 279 ghol whek i A< G A3 5, initial



[115]

WO 2017/155315 PCT/KR2017/002534
detection 2 & A7] 913 = 62 da1g]FE 733 (5 5(a)

T ooll WAl T2 A0 7 T R% EAS F A e 2V HE
SHES HA & 5 2 A gt 27 A& SHES =t
o), 1,€[0,100] = 2H-2 ~A Y A & ~A o) st A& LHit = 5&
dwrir} & G35 AA S} 1, o] Fhol ol x| 2 2] ol 9 x| gk 22
el AEE IS oA AR TA o7 AEEo] HAT gE Tk

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

Fol X Al (5 5(c)). FE, 1,9] ko] AXH o5 AEo] HAT FE
Zo] EA] T B0 F 2} F99 Ze AgEo| HEE A £ S IA
Z7FHA (5 5(4d)).

B W ol A §-2] = 1, B 40~50 Alol 9] gro s AT A AAs (-

Adgt Fol W GGl het 7] AE SHEN LG8 de D5 5(2))
| o3 w230 se, 9] FLE Ol FAAAW, -8)i= v 53

A ZE R el vkl H 43t e Hg T HE

d" € Dgpu( 5= S(b))l:é% A& 4 AA ",

B} GAEHA, Bl S5 d 020 A= A E &S ol ER1E

=532
o) E] EQEEof thdh weight® A4 T, o] 7|0l A AL E dard]HS

0201 A A <tE
A A

-

A gato] FEE 5 B¥ 47 Bo|= REZAEES 3=t o]
A RE-¥RIESo| vtE HE g s Addrol sde. B Al e
A8 H| &3] 7 20l A 291 718

99 e sha gl ek el 7 2 217, 924 SO Aol gl 5 Al

AA &R WF A shdel] thef A =3 ¥ Ivh(52 9). 7 3k el sl 20,000
el 58 Y9 H 4,000 M HAES ZH9]oR 3 H HolHAET}
TAEF o, o2 e HAER ZHYUE Wl EAlsH= AFEEol

el A= A A= R o] A w9

AlE o] E 9 F-3-& Intel Xeon CPU E5-26702] WorkstationS- &8 35} ¢]
Parallel Pattern Library(PPL) 2}°] H.2] 2] S #] 91 3}3= VisualStudio2010
Aadel & Fal e H Ak

590 iz WA Aoty VRS &85 Al A

v A3Es Fel o= At A E V1ol vER

AYEE 2 0 AFEC] A S BAF D52 RYAE S A
ek o ek R Alohe VIRl 8 Fd o] LSC =l VR Al 2
2] s-window 7]HF 2AFF A F 71l o=, §-2)i= I 7o) WERd A
o] Aoty 71He HeEAl Adsg 7Y 7] E-4 2l s-window

et i B [e)
7H H A 2] s-window (ASW)(H] &3] F3 05)<]
ANE Fl, §-8l= ZF w7l g o] el whe



PCT/KR2017/002534

ASW ¢} &g, A oke

=i
=

11

CSwW

T .

T

5

0

HAl W3}

0

WO 2017/155315

ol

|z
o
ol

s-window 7] %ol o}

71" o] Al FE At

=

Bu} 8y

<= s-window
o] At

g o B2 A7 7 A3tE

T .

F= 71l 7]

0

o)
DA

H}EF O & HOG-SVME-77| &

1o A 5, Al b

g ol A 51

[124]
5. 4%

[125]
[126]

L

] 712 =2 2] s-window 7] H

=
piA

l

Al X

Ao ohe}, of 7] o A A5l

P e
o

=

—

T .

T

0

]
45

EAP

1

ko)
-

=

-

=

=

Aol 5

]

=

74 A7t B2 o] &
A

7FAA A A
Holee] glo] o

A A



=

Alol

[e)

PCT/KR2017/002534
ZES

ST
==

XH

b o] )

12

|

1

WO 2017/155315
)

Q_—rL

3|

[

i

g

it
3

|

[e}

q.

Q_—rL

3|

[

i
i
&o
X

o

wir

R EEER]

i A 5=,

5]

of <]

=

Alol

, A A7

T .

i 278 ¥ <=

[

of ¢

0]
H

3

q.

Al 2

3} 3]

q.

Q_—rL

3|

[

Fo

i
i
&o
X

o

wir

A E =17

1
-

o] A v

ks)

Folel <]

7 %

Zelx 7

o
T

E
Tl

o 914 A,
7] Apol = shel

3

q.

A1
J

A

5} 4]

q.

Q_—rL

3|

[

Fo

i
i
&o
X

o

wir

A G 7]

1
-

she] o] Fo} 4

5

[e}

o]g

=

HOG-SVM(histogram of oriented gradients

T .

T

o 91ofA,

3

kel
spport vector machine) -7

A1

3} 5]

q.

Q_—rL

3|

[

i

wK

o
)

—_
o

F0
T
ol
Gl

ad

=

Alol

[e)

=
=2 =

i
==

XH

b o] )

o 91ofA,

3

q.

Al 6

|
|

A
) 8

q.

q.

Q_—rL
Q_—rL

3|

[
[

i

g

it
3

wK

o
)

—_
o

F0
T
ol
Gl

ad

)

Fo
_z§
T

wK

i



PCT/KR2017/002534

13

2

=

o 91ofA,

3

7] Aol

Al 8
)

3} 9]

WO 2017/155315
)

Q_—rL

3|

[

i
i
&o
X

o

wir

R EEER]

i A 5=,

5]

of <]

=

Alol

TR A 7]

T .

i 278 ¥ <=

[

of ¢

0]
H

o 91ofA,

3

q.

A 9

3 10]

q.

Q_—rL

3|

[

Fo

N
Ul
Tk
i
i
&o
X

o

wir

A E =17

1
-

o] A v

ks)

Folel <]

7 %

Zelx 7

o
T

E
Tl

o) Qo1 A,
7] Abol = 3w

3

q.

)

Al 8
O

A

o} 11]

q.

Q_—rL

3|

[

Fo

N
Ul
Tk
i
i
&o
X

o

wir

=

Alol

e o
= =

ST
==

XH

2

S

k=

b o] )

ks)

Z2agiosg

Ay

bl 23 57E]

ks)

o1

]
~

5} 12]

q.

Q_—rL

3|

[

ol

B
T
BE
o

%
‘oF
To

W

o

B

I

2

S

k=

ks)

Z2agiosg

Ay

frhel 23

ks)

o1

]
~

3 13]

q.

Q_—rL

3|

[

wK

o
)

—_
o

F0
T
ol
Gl

ad

ol

B
T
BE
o

%
G
To

W

o

B

I

2

S

k=

ks)

Z2agiosg

Ay

bl 23 57E]

ks)

o %

]
~

3 14

q.

Q_—rL

3|

[

o
)

—_
o

ol

=

£52 Aol

ST
==

XH

b o] )

wK

o
)

—_
o

F0
T
ol
Gl

ad

ol

B
T
BE
o

%
G
To

W

o

B

I



WO 2017/155315 PCT/KR2017/002534
1/7

= 1

HASX (F= H26X)



WO 2017/155315 PCT/KR2017/002534
2/7

HASX (F= H26X)



WO 2017/155315 PCT/KR2017/002534
3/7

HASX (F= H26X)



WO 2017/155315
477
[5=6]
a49:
e #4199 bounding-box ©] “3 ]

@ Scale o wpeb Wigiabe 4HY LSCH
® 71, Overlapped-region thresholding facmr

£9:

@ Dy, Set of initial detection responses

B Dy =9
B 7 LSCeo] g o&& s

® Search-window 2] 717 } (w,h)ir LSC of o}-&38}:=
Ao = el 2elo] ) Wl
® Scarch-window & Aol UFe mi= 9x
CGoy)el 78 FozA ofefie] A%E 4.
- D={ d|d = (x,y.w, i) }
4 deD % d €Dy B9 FHY AP Tox
- de D7 AoEy o9 Ag 7} ¢l ojg] drEfDinEt
boAolalis o A, 7t Ag i TR g%
ol HAYW — diE DE FH AA
@ 7t deD7F 4edt+ area 9 sub-image ©F &4
2259l LSC 7He] matching score scgir Al4H
- Sgd:" 00}‘3 d% ﬂinitm‘% “f'"i’

PCT/KR2017/002534



PCT/KR2017/002534

<0871 leulbuo []

00

10

——<¢ 0

57

— €0

—— ¥ 0

—— G0

|

—

<

WO 2017/155315

9°0
FARY
80
60

0 L W

Ave

9.6
139
46.9

Scene5
16.7
20.6
50.0

Scene4
8.1
155
974

Scene3
6.7
9.1

29.7

Scene?2
14.6
21.2
40.9

Scenel
1.8
31

16.7

OsSwW
ASW
LSCs




WO 2017/155315 PCT/KR2017/002534
6/7

= 9]

HASX (F= H26X)



WO 2017/155315 PCT/KR2017/002534
717

HASX (F= H26X)



INTERNATIONAL SEARCH REPORT
PUT/KR2617/662534

International application No.

A.  CLASSIFICATION OF SUBJECT MATTER
GOSG 1/017{2806.01), GOST 7/33(2017.81), GO6T 7/32(2017.61)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GO8G 1/017; BOOR 1/00; GO6T 7/40; BoOW 40/04; GO8G 1/04: GO6T 7/00; GO6T 7/33; GOGT 7/32

Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO intemnal) & Keywords: vehicle, classification, image, region, detection

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

See claims 1-3 and Bgures 1-2.

Y KR 10-2010-0134206 A (RT SOLUTION CO., LTD.) 23 December 2010 1-i4
See paragraphs {0043 ]-[0056], claims 1, 3 and figuee 14,

Y KR 10-2012-0062137 A (MANDO CORPORATION) 14 June 2012 1-14
See paragraphs [00151-[0019], claim 1 and figure 1.

A KR 10-2004-0058142 A (YUNIK COMPUTER AND COMMUNICATION CO., LTD) i-i4
03 Fuly 2004
See claims 1-4 and Bgures 7-8.

A KR 10-2008-0004926 A (PLK TECHNOLOGIES) 10 January 2008 1-14
See paragraphs [#0251-]00307 and Higore 2.

A KR 10-2006-0083138 A (SAMSUNG ELECTRONICS CO., LTD. et al.) 26 July 2006 i-14

D Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B”  earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason {as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

29 MAY 2017 (29.05.2017)

Date of mailing of the international search report

29 MAY 2017 (29.05.2017)

Name and mailing address of the ISA/KR

Kereas Intellectual Property Office

Govermnent Complex-Dacjecr, 189 Secnsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

) P International application No.
Information on patent family members

PCT/RKR2017/002534

Patent document Publication Patent famuly Publication
cited in search report date member date
KR 10-2010-0134208 A 23/12/2010 KR 10-1038669 B1 02/06/2011

KR 10-2012-0082137 A 14/06/2012 KR 10-1407801 87 16/06/2014
KR 10-2004-0058142 A 03/07/2004 KR 10-0485419 81 27704/ 2005

KR 10-2008-0004926

by

.
[a]
S
PNy
<
(]
(o]

KR 10-0818317 51 31/03/2008

KR 10-2006-0083138 A 20/07/2006 KR 10-0790867 B1 03/01/2008
S 2006-0158442 AT 20/07/2006
WG 2006-075802 A1 20/07/2006

Form PCT/ISA/210 (patent family annex) (January 2015)



FAZLANL
S A ZALR A PCT/KR2017/002534

A, Edo] £ JEEFGEASI R FAPC)
GO8G 1/017(2006.01)i, GO6T 7/33(2017.01)i, GO6T 7/32(2017.01)i

B &/ 2o}
2L 2 2 FHEA S 5 E 71A)
GO8G 1/017; B60R 1/00; GO6T 7/40; B6OW 40/04; GO8G 1/04; GO6T 7/00; GO6T 7/33; GO6T 7/32

Z b ] Eopel] Sek A 2% o190 9
FRERUBANNTR W FFFAUBANGTR: B H 2| /) AE 1P
dRTHHSNGTR W dRTALSNGTR: A Hawdwe] sAE 16

A A o] B Ak o] B o] 2t o] o] o] WA B A M o)l T8k )

il

CRONPASS(5 518 i A A 2El) & 719 A4, 85, oW, 99, 4%

c. IEEH
7l aLe]* AerdE L AA FHEID e = A5 71 A el At
Y KR 10 2010-0134206 A ((5) LE|&FAH) 2010.12.23 1-14
2 [0043]-[0056], A+& 1,3 2 9 14 7=
Y KR 10 2012-0062137 A (T2 FA} ¥h%) 2012.06.14 1-14
g [0015]-[0019], H7& 1 2 =¥ 1 Fx=.
A KR 10-2004-0058142 A (F213|AF SAXA4]) 2004.07.03 1-14
%4-?6]—14“1 CEﬂ?g;}jl
A KR 10 2008-0004926 A (F21FA} HdA ] HAE=2]) 2008.01.10 1-14
2 [0025]-10030] 2 =9 2 2z,
A KR 10-2006-0083138 A (4 A=A 5 A 5) 2006.07.20 1-14
%4-?6]—13“1 1:11] 127';:}
F7F F3 o] C(AISH ol 71 A= o dsH X dls 5386 Ba Ax 2 Fxai Q.
“r ZAELY BE $AY T FE EHon 2939 AEEA
oot QA NGEe gla gy Foo WA VIR S Aert el 22 s slel <184
79
R RS TR AT o cuagan 9o ra gu s sppes 279 wag 4
T 74 EE ARl g Ao B}
=2y msrz2 JdgEde 3y . L .
1%}% T A)E Ul 6]]:];] ggﬁq g;go%ﬁz Y SEd Aol g B s el sh o] e g F3d
Zebete AR T 2] AR A A A ArE 4y
A EE 7R RS Ayt s £ 2 ngel gle e Bt
Rou ZAZAY o)A BAP EH ‘&7 TR ALSEAT Sl £l
TA| AR LA g
29.05.2017) 2017 05%€ 299 (29.05.2017)

EN AL

Al NP AN 189, SR
TR ESE Y

e T +82-42-481-8474

M~ G +82-42-481-8578
A2 PCT/ISA210 (7 A §3]) (2015 1€




Z A 2 A
e

FAZLANL
PCT/KR2017/002534

A 2 1 54 0] A

Jed 53l

2
olo
Jn
id
4
re

of
=5
e,

KR 10-2010-0134206 A

KR 10-2012-0062137 A

KR 10-2004-0058142 A

KR 10-2008-0004926 A

KR 10-2006-0083138 A

2010/12/23
2012/06/14
2004/07/03
2008/01/10

2006/07/20

KR 10-1038669 Bl
KR 10-1407901 Bl
KR 10-0485419 Bl
KR 10-0818317 Bl
KR 10-0790867 Bl

US 2006-0159442 Al
WO 2006-075902 Al

2011/06/02
2014/06/16
2005/04/27
2008/03/31
2008/01/03

2006/07/20
2006/07/20

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

