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718 Baa7E EA G web Baat JES e E A @3S e
HlE 2 AP star ZF 27| oA BAE g sh= dard] 5ol
kAR, o] g & WS A YARbE a8 n AAIRE BaA A=

A 2=8lg A ] e 7HE S a8 R 4w Al &El Y Y& e Aol B
Al4F 8] -8 (computational cost)-S &)= A o] u]-$- T 235}}

[163]
[164] - 2p A D}ﬁl Si11el A=, AE 73k Razle] Aol A7]9f H A4 A7 &
a1, 5% 8h55 vl Qof] el A FH A ATl A HH A7 7HA]
B2 24 3HH A HWM(Hough Window Map)S- 14 5} a1,
g5 @%5}04 Eﬁﬁx} HAEE s 3 =AY v &
A& A B AEEH 288 & 4
[165]
[166] A S1120) A=, 7 S0 28 G ¥ = G o 2 HE B3z} €A
J oS A olom, dA S112¢= 949 A (112)°ll o3l A2l= 5 A

o3

=

AQ-{E

(ol

L S

o2

s A= A o

A S11200 4 =, ZHil 2H10)oll A &g ¥ = 2] FA] S (perspective view) S
a1 3he], #A & 9 (region-of-interest; ROI)-E A s 4~ o}, &5, RlA HE&
gk T4 RO A A S DX 7 ek(10) G432 el ate] apFato] oo A
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ol EAlah i d o T waA A% 9595 Ay Hrw, g
YAHLE /1 Fo2 5 6o A vhel 2ol YA ool 2= Fe4 2 Rol

FHom HAT & vk gk A G el Ak, 2AAE v £l whet
R 32} A ¢ o (searching area) 2 A AT o =X, B} Al &8 A RAE
Az 79

[167]

[168] upebA] ®Beate] 9 x| e} AV E dar o, HA e ALY v E S
AT Aok

[169]

[170] 213 o

[171] B dbrg of] A 3=, KMU(Keimyung University) H 0] E] A& o] &3] &= 62 (a)°ll
LAl vhe) gEo] b ek(10)9ke] 712 7F Smit-E 30m7HA] 5m (A o
Gl = B Aol dito], Bzt Ao 279 HA A7 E A4Sl oh
kool A9l W o] H o AEA 174cm, 914 160em)S L& 3], 167ens
jg-}_;’- /\] x} og A S 3}134 640.JJ A ><480JJ A 37] 9] o] U] ;(] oﬂ }\1 Esg x}

Y 5 9-(bounding box of pedestrian)®] =1 7]+= 3% 13} 2},
[172] E1
[Table 1]
Distance (m) Size of bounding box
5 222x96
10 119x52
15 79x34
20 57x25
25 46x20
30 40x17

[173]

[174] B Y E-5 3 108x47S B 2d Alo)| =72 G, B3 g
Aol =z R T} 2H& B az}o] thall A= 1:2.7, 1:2.3,1:1.9; 1:1.4, 1:1.0, 2.3z} =4
Aol Z Rt} & B Ao el A= 1:0.59 & 670 2] o|u| x| 2FA| L g o]

A
=oE o

[175]

[176] $HH, I 69] (b)oll A ¥ vhe) o), HE% Hare] 7)o upe} Bz} g4l
& vl AsHA 249 4= U E‘%X} AE5-9 7279 AAE % %3}‘3&
bk Bz} Alol o] A Ak 4= )

=

[177]

[178] A S11300) 4=, A H| &g o| &3] 1
HPA A== %%% F o oA S1138 TR HAE113)°) o &
HelE 5= Aok @A S111 2 @A S11204 AA-AE ~A LY v)S D 1A
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YA S o] &b, W) S1130I A= Bk NE ) TR By AR E
45% 5 9ot

[179]
[180]

[181]
[182]

[183]
[184]

[185]
[186]

[187]
[188]

w78 Boubge] Q2N oo whE ofzk B A 2] A B A 2ES 99
A9 B AE WY D AL, AEE TR RAR GESE o F 5o
A mRolt), 1404 & 44k Al eh(10)F o] §8= A, o Foll 1= ] 4
Aol x| o} Bz o] Dol X7} u)52al7] W o), maA A% JBEt
#52 (2, 579 (ol EAE el o), ol = v A 5l

Al upel 4ol 04%0115 oA =

?“%3 AL, lo}oﬂﬁ *“ﬂ 3]

O Kol
Argar T S12000 4 TR IS ST oZ2N HEH o2 R - &

A 120004 =, 1. B3} ¢ 529-¢l] th3to] Haar-Like 57 %
OCS-LBP(Oriented Center Symmetric Local Binary Patterns) &7 & F&3}al, ¥y
FH2E ¥RVl A -&3sto] B3} ¢ =-9(bounding box of pedestrian) & H &3
5= ATE @A $1202 A2 HEH AOH AelE 4= vk & 50 BAlH uke)
@A S1202 8. B 3 A} ¢ 525-o]] 8} o] Haar-Like 5% 2 OCS-LBP
8= ©@HAI(S121), %ﬂ Haar-like 5732 2709 gl g 74
FHE H 19 iy XY AE FR{7]of 488t 12 HEE
Al(S122) 2 553 OCS-LBP 57 & dl'¥ 29| Ay | ~E 77l
22 AE S o HEA) RA -8 HEehe 2ASI12)E
:FL?SJ% T /\1\

2»

roo oX

l—ﬂ{ ) mlo )
o
UE N

B o ol X gmomY
ek oo

S o

£L 9

e

A S1210) A=, 1. B Y2} ¢ = 9-o] tf 3} Haar-Like £ 2 OCS-LBP
FE o, @ S1212 5 FEF 12100l o8] AelE 3
A, Haar-like 572 A4 AP @ &5 gk Aoz I E

= 3L, OCS-LBP 54 = # Al o] 7|z 7] A7] ek ke vpof e = gl

oz & Jm
r N,
w2 o

bt
o0
rlo
ric
s
z
o,
o
©,
>
>,

o o] A} B2 Al 2~E-S 93k
A2 A%S 98 t1A2 ¥ Harr-like
210709 54 B

= 1Zke] A A o A& L se

o
o
2

kr
>
Y

o o ¢

-

O 0k dw de

2 o

3R
32 [o
i)

>

$HH, OCS-LBP 57 -2 A A& & #8l wWol AL-8% &= Center Symmetric Local
Binary Pattern(CS-LBP)9] of| #] o] 7o} vk A B & A= 94 &
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AR e A 28 7HA = Sgo] Ak TR AESE 4xd HE
17

PO ¥ 3 F, 747be] B B gl S| AE 1M 5
e = A4 o}Ui he] TR XS0 M= 12830 Q] S ME L AAAE 5
A

[189]

[190]  1THE, TR o] RAAIA oluX S AFe7] Astol, AF 4 A
3 ¥ 2~ E (Cascade random forests; CaRF) & o83 4= ). B o A= F

A
71 2] @ ¥ (cascade level) & -4 ¥ CaRFE AF&-31 S =], & WA & =
Haar-like 57 & AR-&3taL, 5 H A 8ol A= OCS-LBP 57 = A& -+ Ut

[191]

[192] A S1220) A 5=, 5 3 Haar-like 572 271 9] g2 -4 AS54 dy
3 ¥ 2~ E (Cascade random forests; CaRF)S] #| ¥ 12] 919 X ~E -+
A gsto] 12k &S T 4 o, wil EFE122)7F A8 e 5 AT

[193]

[194] A S1230 4 =, ©HA] S1220 4 A& FH B3t A5 st 53
OCS-LBP &7 o & #Hl 20 diy] X AE FF7]o 4835 22 &S &
HEAAN BPA A 5-E HEd 5 Ak DA S1232 282 7 (122)¢0 A
Al 7 A

[195]

[196] %= 9= ¥ g o] A A 4o Aol Ao AR Bz Al ~HS 9 g

2Bl of| A A& % CaRFE LA % o]t} L 99

g of A A ool whE ofxl ZHA ol A o] A Bz

2 Al 2Bl o) A =, A Haar-Like 57

gs)
it
r&%

28-S A Y A HE U
HE S ALl st dE 19 WY ZEAE B 488k Real TR
AE=$-5 134 02 H33ha1(S122), A& E P= 50 vl A=k OCS-LBP 57
ME] S Al st wlR 29] Y EHUAE F57]0l] 488k HE 4
B A5 HED = ATH(S123)

[197]
[198] A 820000 A <=, AFFe] X8 WakE arelste] VA (reference line)S A7t
T ATk @A 8200+ 714 A28 2E(200)°0 2l # A e = Q)

[199]

[200] = 10< B b e] A oo w2 ofzk Aol o] L XA} B A ~ES
st A Rga A= il A, @) 52009 Al ARl BES EAIS
ol 2 1000 AT whek o], 2 o] SldA oo wh ot
Ao M o] AR Ba Al gl 18 917 Bt A iy o] vhA| S200,
o] ARG 25 & o) &3 A& 71EAE A8 sk dAI(S210) B
zpgEe] X8 whafol] whet 7] E & WA A 7]5= @ A(S22008 E§ste] 7 E
T At
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[201]

[202] WA S2100 A =, AF 5= (road) 2] 74 7 A (boundary lines)?} 4~ 4 (vanishing
point)-& ©]-8-3l] #* 7] (initial reference lines)= A4 4 & 4= 3] o, T
S210= 7154 AAF 10000 o8l A eld = Aot @A S21000) 4 =, x5 &}
HEo] oA 7} FALSH H] & $HA & 553517 A8l 7H2] 714 (virtual
reference lines)S A4 & 5= v}, Ful7| &= dy, 2 o A= &2 =9

]Oli(driver's View)ﬂ’ /\N XJQ o]_Q_gﬂ 7]%/ﬂ€ 29 744 51— 2= o]q_ _4 x/]

7] <=4 (initial reference line)= 2FeF2] A5 ¢ o] A %] % FIR 7}H| 2H(10) % F-E]
A2 IH AL (captured image) 2B 24 E 4 At} 29 A A A& ROT
Wl o] 4] simple Sobel edge detectorE ©]-8-3ll A& = a1, AAA ] HA

ol & (overlapping error)7} H &7}F ¥ = FH V| EA S VEA o R AT o v

[203]

[204] 5112 & o] dAA o] whE ofFt g ol M o] At B Al aE S
Ak A BaA A= iy R A2 A, xpERe] X8 Wk ale shod
7EAE Ak B S o E B0 EAE Rtk K 119 (a)F Fxs)e
7154 A7 210)001 4 A el == v $2109] 71 A4 daesS
[ ofstyl vha-h

[205]

[206] L o|n A& A2 2 F3tebe 2 W] S-S 180, 444 S ot
AAH TR AMES T

[207] 2. edge detectorE o] &3l =29 AA A = AALAS F=dH

[208] 3. &4 FRE MHst, VE FRE IW

[209] 4. A3 712 Abol ol FA ol e & A4kg

[210] 5. 4248 FH AE 315 E BE 244 TR tsle] 3 E 45 yHEs

[211] 6. A% N A7F HAaTt = &8 S Fol AR V|EAH o E dA g

[212]

[213] WA §22000 A<=, xhe] 218 Whakol] whe} 7] EA & AN e, b
$220-2 7|54 W37 220)00 o8l M el o= Ak =, = 119] (@)°l] =A1E Blef
A& A VA Aol A F wof| gk ALg-o] 7hs sk, 2pEFo] A3 ek
7ol 1 ek 5ol upe} 7] g W7 H o] o dhrt. WA $220->
wHZA E25 9 HU 3PS ol &l A X8 e A=
WA(S221) B A ApF X8 whake] upel A H S ol FAIA, VIEAE
HAA 7= @A(S222)E E&ll 715442 AAA A 5 vk

[214]

[215] WA S22100 4=, A 229 2 ARG H S o] &8 A X3
Wake 244 5 o, A5 220 ) o Al 5= vk =, B9
Az glo]l A3 ek A= & F53817] YslA, S8 ZH &= F(optical flow)<}
Z o -$- =54 Y (maximum likelihood estimation)-S AF-83+ 4= 1t} B vl o]
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[216]
[217]

[218]
[219]

[220]

[221]

[222]
[223]

A §22190 A 3=, 2 X (Go-Straight; GS), - 2] A (Turn-Right; TR) 2
2} 3] A (Turn-Left; TL)S] Al 7FA] 2p5F X180 Whak& Ao o= Aot 9 A, 229
b 3y wkakoll ek SEl A EE 9o x Wy ko] Wy SAS

% 9lek.

H
o)

(o]
lmFl—E
oo
F1 2L ol
l-‘ljuu}!_lﬁ

b rir

©
I
d
N
Wi
2
it
> H
ot
o=
o%
=2

S )
i

(covariance matrix)S

S 2~ 0
= T »

>
)
just
=
©
N
S
O

op N Ml oL Fr o

oo
Qb e
_l U
il
6]
ol
ol
o

uo
)
A
[\
[\
=2,
>,
i
iy,
o
it}
Wi
2k
o
™
o2,
o
%
=2,
NI
i
b
>
o2
o
2
offl
>
A
N,
. RN
-
o

~
B ®

o o [E
2 o% onl
o

iy

I
)
>
A
T
Px
>
o2
Py
AN

4
1o
>
(S

[vf

52,
| —— |
Il
1

v +c7,5 0| [k
w0 di |k,

= AlZE el A 2] A 3] WK (turning direction)2] x <} y kel A+ Mk, Lk,
= oA gAYE 248 AT b H EA, S8 T A Abol ]
27 AY &S AT 5 ok Ao =2k, F k&= 27

o & Eo] LAt}

e

A $3000 M1z, AEE RAA A5 7|48 o] &3], 98 2 HE S
4= 9om, @7 $3002 WE F& FEB00) o Held 5 )
A, A8 24 AE =, A3 919 S (Overlapping ratio), & 2] 9 "3k

Movement direction ratio) 2 =2 ¢ =17] ¥ = (Movement speed ratio) =
p

Nl

woh b el

4

< e O SO
moh oo N

o)
DA
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[224]

[225] % 132 2 o] AA Aol E ofgt ZHA e A o A B A ~HE
A3 AE Bz AE whE oA, @A S3009] AlFA R EEE EA g
Lolth 5 130 A E vhef o], & kg o] A A of o] whE oFgE
Ao A e] AR B Al ~eE 98k 91 g He A} 5 WhH o] w7 S300-,
AR AP =& ArEshs SA(S310), =2 A Wk A =& AkEshe 3A1(S320)
2 A9 A7 AP EE A= GAS330)E 8 st = o v

[226]

[227] % 147 &g o] dA oo i ofk S ol M o A} B Al ~RE
A A B Ay DA AEHOAM, A 84 HEHE FEehe 3=
o & So] m=AI ot} o]lo A=, 5 13 E & 145 F 2 & ], By o]
A ] ofof] wpE of 7t BHA o A o] A} K Al A~EE 95k 9] KA dE
W o] v §3002] A2 91 B E o thsle] gA 3] A S g

[228]

[229] @A S31000 A=, HEw RaA 9o A4 7EA e A
A2 HE HA 919 S (Overlapping ratio) & 2F&3 = o, &7 S310-2 A1
AFEE(310)0 dE A E 5 vk H3 A s, Bk 7154 Abol 9
A% 8] & (overlapping ratio) & Al4Fe o 24 Ak = TS 149] (a) 7).
BT 7S & A& = QL EF A Avhz o), Ba)#}jol] ek H 3] v &
OR(i) th= 7512 29} o] A o4 4= vt

[230] T2 2
OR(i) = area(RL N BB(i))

area(BB(i))

[231] o] 714, RLL 71541, BB():= K30 A} ioll o 8 K3} ¢l &% 9-(bounding
box)©|th. =, BB(i)7} 7] =41 Hrell 9 2% OR()+= 0°] 3L, BB(i)7} 7| &4 QFo =
23] 5] ¥ OR(G)= 10] H .

[232]

[233] A $32000 A=, B3 A Aol M T8 w2 HEE o] &3 24
g 91§l & (Movement direction ratio) S A& = 91 o™, W7 §320-2 A2
A& 3(320)00 98] A2l = 4= )

[234]

[235] AEARtLoR FAV] HolmiE Bl SAd WEke FA S| R, Bax=

b3l 1) zto] 913

rir
Y
|

2
X
o
A
%
orY
o
e
s
=

[e}

22 Q] WS ot 9% o 9 (Left Part)ol] 4

QEZ o 9(Right Part)ol| A = -Sell A #5 wag BRIt o] AR &
o]-&&to], & Aol = & 142] (b)oll =AE upe} o), Bax}el -2 <]
ureke g7 & golslglon, Q22T 9% 0 7 o] ubakA S 73] 98]
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F7F 71 %ol QS F UTR3E). B ZE ME SFEHZA 299 W)
o]-&3l th& kA 31 ol AolE 5 Utk
[236] Foh4] 3
0 if (6<23)
Micso....7 L@Jn% otherwise
45
[237]
[238] AR ZEo BA AFoli= B AR HE s nE
ANE Qo T 9% Ei= QEX0Z W74 v 1 gho] A
AbEE S Beal Ao RS FE8 v, e 814 48 o] &3 N
T HA EESoA RdAio] 229 HEF A= MDM)E A= = vt
[239] 514 4
N
ZScore(Mk)
. k=1
MD(i) N

[240] o] 714, Score( + )&= A ZEA A FH A5 E on|dt 5= gt}

[241]

[242] A S3300 A =, 23 ) W E o] 7] 9F Rt Y592 HH]E o] &3
=2 7] Y89 = (Movement speed ratio)E 4FE 3 4~ 9l o™, W7 §330-2 A3
AFE(330)00 &l M 2E = At

[243]

[244] %149 (ool EA|E vle} o], K xrt Gar] 2R HolE W 93
Aol HAlst g FH A Z2 99 9, 5 A7 (mag) 2 ZHH 2h(10) 2}
RBazre] 34 72 distE ol &3 =AU A7 AP EE EEd 5 Uk A
Eeo] et Aele wet 224 Y Av]= Aol R, 22 %69 (a)d]
LA vhe) o], Baa -9 AV|ERE BRPhA] o A E e
Atk Baapel -39 A7 A e 25, SE A 29 Nl A B3zt
S o] SEMS>A)S the 78H2 59 o &)l AlLkE 5= ol

[245] FoH4] 5

N 1
2
MS() = = exp(dist-mag, -y)
N

[246] A71A, viv>0)= HEF sefr|Eolw, B Mo A3 g 7For &

W ol A = 0252 A A3t
[247]
[248] WA S400° 4=, FEE A7 84 WEHE o] &3l A% 250 E 4HESH,
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[249]
[250]

[251]
[252]

[253]
[254]

[255]
[256]

[257]
[258]

[259]

2z 9

5 251017 AR o] ol o1 RalAR e = Qi) '
S400- ¥k &

F(400)°l o3l A= 4 At

o
S420) % Ak=4 9 »F0]7
Fdh= GA(S430)E E 85t FElE S

WA 41091432, 51 919 ax W B 4T BE G0 el 2R

FES F4Y g o, G $4102 FE FAHF410)00 o al A2l 5= vt

%, WA S30000 A 3714 53 AR FEEE, 169 (b) 2 (o)l A F 1l
o), O FEH 374 EH ARE 247 AR FE 3o A 88ko] Hoa A}

A S4200 4=, S E 20 E FES 295t S AT EAET 5
Ao, 7| $420-> 22510 2bE 420000 ol & A ed 4= At @
S4200 A =, t}o] B W o] Z(naBayes) 2 =1 $-%(log likelihoods)E ©] -85}

AR 2mo) B AHHT 5 Ao,

Nl

2919 ] AR 10]3L, A2k 00l B, W E o] tfafo]
o ¥ 3h(inverse transformation)-S 831, A F X & AT 5= I 169] (b) 2
(c) Fx). ¥ BAAIT veErd 8858 AAlstr] fske], A

43
Qsjriiz 7 sell, 4 5AEL 20 BPoR gol

5 the 732 61
7ro] L}o| B W] o] Z(naBayes) Z 4B 918 B3z}l ¥ A0 B A& 5
At

T2 6

Pieeision )=P(—OR(3),1-MD(i),1-MS (V)| wp.)
=p(I-OR(i)| Wepe) - PA1 —MD(i)| Wpe) PA—MS (l)‘ Wpe)
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[260]  AVIA, AEZE - EAE A8 18kl &1 9% (log likelihoods) &
ARgEHE, T R 7 A2 AR E 5T ATh

[261] 5847
Paecisiont)
=10gp (I—OR(i)| &pc) +10gp (=MD(i)| @spc)

+Hogp(-MS(i)| @pc)

[262]

[263] 97 S43000 4 =, AbEE AP E 2T o7k U Agk o) ol Y RgAtER
debet o= glow, vhA| S430-2 KA} e (430)0l ol & A d 5= Ak =,
G=812] 7o) ol At E Fho]l AAFL T o) oI, 98 RagxIF s Ae=
et gl o (= 169 (d), 2 HrgolA LA A E E01 05U 5 3

[264]

[265] ol AW e E IS 2l o] &35 y] okl A Bt A4S 7H Aol
o gto] thekgt Mg o)} §-go] 7hsaty, & gl uhE V%4 Aol W=
ol e o] 5] 9lel] ol she] A A of 3 o]t}
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[

[

[

€

=]

[e]

€

1% 2]

7% 3]
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ATHEA
2peFol] A H Fh eh(10)E o] 88 91 F

Rz A i erA,
() 771 Zhileh10) 278 29 5= € 94

Foll thste], 271 A+

37 Hed HAA A9 72 & o) &3, A a4

WE & 55 9 2

Byx -8 deehs 9 3
(1-2) %37 38 532} 9590 ths}e] Haar-Like 57 2
OCS-LBP(Oriented Center Symmetric Local Binary Patterns) 573 &
Z223a, Wy Lo ~E BH ) 2 835te] KA

%= $-(bounding box of pedestrian) & H & 35l= G A & 35l
= 5RO = k=, ofgE B o A o] AR B Al AHE 9
EEEEER )

r

(1-1-2) %371 7M1 ZHH #YH = o2 7EH By}
Al of o & A AYsl= il 2

(1-1-3) 7] A8 Bz} gA] gd ool A A7) ~ALE v &8
o] &3] TH RPA YL 9-5 A&t dAE st A4S
ER o7 5=, of7F Ao A 9 £ AR B2 A]AHLS 93 9]

F-¢|| th3} Haar-Like 57 2

|

(1-2-2) %371 Haar-like 57 & 27 o] @2 -4 715 4]
WY 3 7 2~ E (Cascade random forests; CaRF)2] 7|2 12] @1y

X AE Z5i7]ol A gt 12 HE s sk v 3

o

®)

\

—

ow}

av]

Jim

to
ol

i

P‘L

ule

OB

L
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[T 7]
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(1-2-3) 7] @A (1-2-2)eN A AEH TH KB P2 9590
A

thale], A7) %3 OCS-LBP &7 gilﬂzﬂﬂﬁﬁﬂ*E
w7l Agste] 22 HE S FEl, HF A B dEg-
AEshs 9AS T3 AL 5H 02 sk, ok 70 *H
TR B Al ~ELS Qe 917 Rl HE Wy

Al1grell oA, 71 @A (2)=,

(boundary lines)¥} 44! A (vanishing point)<
(initial reference lines)= A 4 8}= ©7; 2
(2-2) 2bF o] &) Wpgke]] whe} A7) V1SS AR = Gl S

E3sHE AL 5H 0 sh, otk Aol el g B
AR AF 09 RAA A% Y
Asarel glo1A, 4] @A 22k,
Q2-) $E A B2 S B Ao S LY RS o) Sal 2 413
W Agets v 2
(2:2-2) A7) AR Az 28 el whe 2 AL o FAIA,
NEae MANTE BAE THes A4S 5402 6, okt
grol el SR B ALDS AT A wAX AE Y
Aol oA, 471 947 8k e,

]

A% 9 e (Overlappmg ratio), =2 4 "3 913 = (Movement

direction ratio) ¥ =% ¢ 7] 9 ¥ %= (Movement speed ratio) =

FotetE AL EH 07 Fhi=, ofgt 3ol A o AR BE

Al =82 98k 913 Baa s .

A7l QA 7] A (3)E,

G-H A7 AEE R dx=g-9 47 A8 Ve JAAx
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[Fig. 1]
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(@) ©
An FIR camera mounted on a car roof for pedestrian detection: (a) image
capture scene geometry, (b) FIR camera installed on the front-roof of the
car, and (c¢) thermal image captured using the FIR camera from a 5 m
distance at night

[Fig. 3]
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(a)

(b)

The size of a pedestrian based on the distance for determining the image
scaling level and search area: (a) the distance between the camera and the
pedestrian, and its bounding box, and (b) the search area according to the

bounding box size
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(®)

Segmentation results of a candidate pedestrian using an adaptive
dual-threshold method for images taken during the (a) spring and (b) summer
[Fig. 8]

Ten different types of Haar-like features for pedestrian detection
[Fig. 9]
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[Fig. 10]
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Change in vanishing point according to the turning direction of the
vehicle: (a) initial vanishing points and their reference lines, (b) change
in vanishing point with the references line when turning left, and (c)
change in vanishing point with the reference lines when turning right
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SPC detection features: (a) features for estimating the overlapping ratio,
(b) motion codes and motion scores for estimating the movement direction
ratio, and (¢) motion magnitude for estimating the movement speed ratio
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©

SPC decision: (a) candidate pedestrian, (b) feature ratio extraction and
inverse ratio, (¢) conditional probability estimation, and (d) the final
decision.
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