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(57) Abstract: Disclosed are a shadow removing method for an image and an application. The shadow removing method comprises
a shadow-free feature analysis process, a shadow-free exchange parameter acquisition process and a shadow-free feature imaging
process. The application is for road surface detection, a detection method comprising: first, using a shadow-free feature extraction
method to select a region of interest and extract a feature; next, performing image filtering, dividing and road surface area selecting;
lastly, performing image morphology filtering and hole filling. The method may remove shadows in color images, thus serving as
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a pretreatment step applied in various machine vision fields, and the application in road surface detection may solve the problem of
detecting a road surface in dark shadows. The method has the advantages of having low complexity, high processing speed and high
accuracy.

GCNHWE: A T —MEREHRBITEMNA. EAZTECHLHARZRIL LR, EHZR RS LR
B FE RN B A AL BB R - I P 3 38 0% O R N, A U 77 v R ST SR T B R R A AR EUT VA AT IR
X 8 DR i FEANRF AL AR B, FF HEAT EIRDE D, 0 FA B ] DB B, d i BEAT IR B 25 2 U AT AL I 4R
Teo GITEREW LR B OERIBR T AR, AE ) TAL B D SR B 22 kLA AL D AU, X e s e
o7 P AT gt ks B AR E B s A ) ) A, B (R AR . AR AR R A B AP



WO 2018/023916 PCT/CN2016/109612
1

—HRE AR R R EN N
BRI,

AR RS, JEH S o G B 16 25 B U5 S i iR e B i 1
D SCREA TSI AT B

HREAR

BRI B A P2, B UL L P LE AL S AT 380, 2B KB RGB =K
B EREAS. HTIX =0 B K ERARF IR, MU SRR R ok e o —
NKIEYEIATIEH . TR =K B PSR EE R, BT EER X =47
A AATTRIANABURT . S K S5/ IMELRA B AR P 73 B AT AE D JRAAR I TR0 R R 2 £ B 3 1
LR, OUIAAXIHLZS AL G FIR A TR K o BT TR BH 52 1 PIAL BE 3= 73 i H 2 R Ak
FEMCT T RIS T DA I A R 25 B 7 vk =t

() DUBARRFIEIRI 7~ o J A P00 00 2 ) A FoRE 8 P 1l RN Ol R AR AR AN UK PR B 65 1
R, SRHIBUE 7 AT )R S 2. iy T 22 A (A e AR Y, X SE R T
SRR DL R R 5 B 2 10, (HOEIR S R BRI Boh IR . Rl 2 AE s A 2 1 Ol
XL TR B E AR AL

(=) BRI A 1o T I Al P 8 73 A A0 SR AT H A0 B SR E S B 7] LA
e BRI . (B THETR TR SR I .

(=D BRI LR 75 B o0 B DA T I, AR e PR R SR xR
DIEGHATBER . XM R R R, AR, BRI A S
AN FIRE I 25 K R X I A 1 15 U

EREKE, DAAXTHR R AL BT R GAE DRSS PR A A Y CARBLE D) 38 BIR AR
B RERACR, R RAE BRI L T o RS B 2 TN 1R 2SS PR m AL 24
WAESS HIME R, LA B A IR AR F R R AR ) ]

B RETEAM RN BTG A e 8 st B A B B, Em AR E AT i, R
SEEBN Y. BB BTSSR R I R B A AN ] BB — By TR
R TN K225 Gk G A A PO B P PR A A B, R 00 4 FG P 38 T BT A 1) X 3 R PR A
IR AL TE S BN, Rl e RN, T+, AR IE R
D oxE DA E B ey H



WO 2018/023916 PCT/CN2016/109612
KHPNE

AT R EIRIAEARKA L, AR BIG £ B 5TV T VAN 1E
6 T DX AT RN I R, AR BHTVE RS B LR AR BT, AR Ak B D IR
I FH B 2 LA LA o 51277 V20 A0 I 04 T DX sl A Ay 18 FH R AR FH ik 25 91 5%
TR PRI (T8 6 6 TR 0 1] 25

¥y I S AR R R i AR =2 (15873 1 BN A= 2tk 2 €71 G W b= 2 b (1
G s T TS I 5 2 A4 S AT SN B X Sl P AR AR . CR AT T 1) e B R i 4
WO, FHEAT B IEN . 4y BIRIBR TR X Ik 4%, BT BGIB A F AL S . A
KRUFRBERIR CRMR LI 070, AR EH R R drid i B AR S B O R A G
FSERAE G R . Ead B 2 T 7 i T S T TE BRI, 5 BRIEBRAS DAL, S8 n] B H] T
fibdz e, ARERTS B ERUTHL . 28T BRI UG > BIAL P i . AERT 570,
SRR OAS IO B C /N UNOE - A A V= /RN 1 beeri 1B exe I (5 1 i B = s e R S Wal it S Beze] 0] 3
5, IESAEAFE A BRI A AT e o ATZ TR LRI G, PN TS B EE,
RES IR IS B i) T80 . BB UCECEAh, Dol 2 el R VLR R — KR L, JAi )4 B4
AFEDGHF PR RENS IERRUCEL, 17 ASA5 2 TR B 5238 B KD BN 2 S A3 VE i 505
R BIAT ARG TGS &, 3E—2H, W DN HRZET BRI EM R G .

AR BRI TT R A -

— MG LB TV, ARG BRI 2 M PR BOE RE . ER R AR R S HGR U A B
SRR AR aRE PR,

D PR BT IRBGL R X IR E G R — M RHEA DGR E 89152 3% RGB {HEET
ek tr, B WL AR R B 5 R R AR BRI, SRAG G I SRR AR I8 2K
K =f(R,G,B,..), Hh, K ALHERHIELE: R G B 704X MR AR B G I LL 4 i B
M=AN B AR R HARE S EL: O EERIR

2) EHFAMSUGRRE: XPE, 1D i MR K = f(R, G, B, ...), Hid
e RIEAPSEL TR BINR T B R R LA PR K

3) MR LSRR R Pk Je B R e o I W5, TR 1l w] AL A5 21 T2 R
R IE KL

X BN EG BT, B0, PR 1D R RGB A (R4 1% 5 E Uik 6]
SERFIERRIA; Prid RGB 28] 4 MR R BHE RGB WA & LM R B RGB =77



WO 2018/023916 PCT/CN2016/109612

LI AL R R

Boxr Bid BB R WIE Ik, #E—0, BER 1D EH B M G BN RRE S T
TSI PR Pl A5 PR THE BH SRR AL, BT JE BRI )i E O 5 1

ﬁ@ﬁﬁ}e&K:%; &)

Horb, bt ARSI UTE SGE UG AR X Tt s, K HE Y
—AEME, KRBTSRI TR A

Bt BIR GBI ik, 2, SPIR 3) AT JC B SRR IE AR B o R R
FARE I EEAr BITE SR AR BB ) O R K B . Sk — 2P, PrikBE 5y BIT7%
HARR AN WA AE R MR AT 0 AL, AT AR S U R B AR 0 0 1 22 08), A4
B R E R G . S RARHE, 8 SRR B LR 23 X TR B 7 V4R A R MR R A S
D TRV R SR 5 m FH n, FRRE DX TR (m, m)BR T BIX (] (O, 1D Mo —14k, 33105 KL
C: Prid st o X AL A 1~ 3 SRk

Gy AR B — IR B2 SR B R R A NG K RHUE, B K A ) R B R B/ ME
OB K ax M K i GoiE 7 B H:

max: g(m,n) — c(m,n) (XD
ST H(D) .
) = HemO_ (%2
g(m,n) ST A2
c(mn) = ——= (X 3)

Kmax—Kmin

HoAdr, m F1n AT REACIX AT E S AR S B (m, n) X RJBRET 2 (0, 1) XTI -—1k:
c =Km (X4

R E AT KZEC,

A PR IR 5 25 RS 7w N T 2 A LEs AL 0, B Bt o
BULHS . F T EE R EHR 7 FIRIL G B, T8 A I S5 4 55

AR EARSRAE T B IR 2 B 52 07 iR A TE B R I B R 732, AR R PUAL PR |
T PR R AT R 5 A PR s R, IR T B R R 7 M e G FEREAT I R X
SR PERRF ISR, FREAT BRI . 7 BRI 1 DOk 8, e m 34T BB 252 0B AT L



WO 2018/023916 PCT/CN2016/109612

JFIETE ;s BARRRR DR,

81) HHATHIB AL, I Jo ok DA P 1S s

82) BRIRHUIRE: A h G HIER i X i M prd K& &, RE i KRR
T3 1 E AN DRI S P e T DX e X A A DA T VA, B REAT RI B m] e A T 1Y
e F

83) WG JAHRE: Wl BB FIER, K2 RIHD KR KL s EExT
B T DX LR A T AR

SERUE AL, A BRI AR

B i Bl 45 25 B AR TE R I R, B, P ER 81D AR e I kX
AR T R IR O A R BRI T, R RIEA R KL .
B0, BTk e R KKK a5

c:z-%b (X5

X5, COATMRKIZE Gy B 27 i R f 2Rl B e i) 7> BAERE; b UMl S
1, AMGRRIEEAE G B L.

A BARMEL, AR R e -

M SRR BET 0 =T ER (DT FILIE T R LR B T A A
MREBRTHER), ATiEE G TARE R K (PUE AR R A EfR L L H e X1 Lo
I, DU RIS B AR S 2 R LR B AR iR AR AR . Mo HL, HiBH k2
B R S SR A SR HC T R U AR IR R X 2y 22, AN T A SR 1 B AR B 3 A A

M, ARSI R IR X B, TR B 155 R 8 # . 50
IR AT AN L R (R R vy, AP TS, muA R M Bd (TR AR R 2
RIfi oL FHUS T HER IR IR ROR, R O Se BRI e RIS, AR BT iRRE
KB OB AAERIBR, 10 THAL D BN ] 3 22 B LA AL S0 SR A A BSR4t
(K 2B TNEAT IR, 2 J5 AR L AR AL 3R D7 7%, PRI O B TR S, X
AT RE .

Y Pl 52 A

B 1 AR e B STt HH SRS [R) — R R 1T (45 2 (AR RGB 25 8] (1 73 A AR B 5



WO 2018/023916 PCT/CN2016/109612
5

Forpr, Ca) A ATERK MG b ik AT X RGBT R IFEAD ;s (b)) iz X &4
TR (o AR R ST R RGB =4E% (8], KRG MAE KR HLNIE: () Ak =4k
IR ER R S BUE ] GB 4P i b, XS H AR U — M EL B A .

Bl 2 D A e B STt £ 25 BH s SR B

b, ZEWIBN IR MR IR LR A3 A A5 B AR R I TE B3 KR

P 3 T AR I 55 UL B

o, ZE@ZREEE, vk AEG) AR SR, Bl HERE
(RETIHESC E A=

] 4 2 A e B BRI AR IR 25 B 52 U v I 2 i i T A ) VR AU RERE K

HARSE T

NS, EIE SRR SR A, AEAS DAy BRI RV o

AR A — TR ARG 22 B 56 T3 VAL T2 7 V20T A I o T X AT A M g R - 4
B TR ik 25 BA S T A M o st B 52 B (RO TE IR 5 A 00 e LAY STt s . A R I D5 VR e 5
SRR G AR RE, R ) PIAL 3D SR Y 31 22 b B A0 B 0K

LI AU A i WY 4 A 19 V0 450 25 B 352 T V2 A it it T A 0 VR ) LR s . R W52 T E
R T, ERHR AR SHER . AR s TR e I A s AT
IR X SRR LR B R AT (0 JE B R IR U5 V20, PR HEAT BRI 23 3R
T DI P, 5 Jm AT B A 2 e B S LI SHTE

FEEIRE B ik, EBERF IS B 7 I B R G =R IR R R i At
Te H AL S R BN B 2 R B -

TEHRERAE 73 - ARG 5 B B & b R — APRHE A FDEI R 1532 RGB (AT 4 vk 2>
B B8 M A e, S P AN R R, A O R B D JE BH S AR 1
RIEAK = f(R,G,B,...), HH K NLHZRALARE, R, G, B XMMNIRMGEIRMLLLE =1
PR AR, AN SRR b AT BRI S5, (O RSB Rk, AR RGB A5
UL JELL TR kP i BB E B 2 RGB 2 1H), EATRRRE D fifE— 4 H &
£, ) AR R, BATRTBORAAFR E SO, DL T a6, Bl
ATEAMGE B.G 708, 45t R AR L E X



WO 2018/023916 PCT/CN2016/109612
6

G—b
f:(G,B.b) > KK = ——

Horb, b OAFFAE BN S EL. %€ XA T B, G A Z LM RR. KRG K
M =4GR MBS BG A b1l JE, WA R BG ZIRARMEMESCR (Wl 1(d)), Bk
X ERIE X, K B — e, K BN AR IEA R IR . sE5h, AU RGB 22 [H)
I v LUE R 2 HAl 223, e AR IS B IESC R, BUR I =221
LM A BIEMER R .

TS EI . AERIEA N, BT HANERME (R. G BAD FrifiEsh, — K
AT HABS BT B« I AE 05 B0 FUAR bR VA e X L8 2 ERTTI E SO, b
SRR RS EL R UAE SR A EAR IR . 0 R TR 00 1 @ e AT D SR M g~ T
HETHT, AR IR AL, BUH TS HEAE G B BB, RIUOARRRE R b MIfE.
B2 7 b )G, MA—REEE ARG (RGB CAD, BATHUT LAV X1 JEB #HE R .

TR LA o XD HATRT TR R T AL CREFERE RO T 5 AR A58 1R K
BB, Rkl B sl A5 20— D EBTE R R K B R . FER BRI TERTZ I Gt JROXER[X I
MR A — 20 W] LUEE BB A FRBUK . e 510 BB 7 VA R R e R A%
BATIA— Ak, BIEASRERE RS T R ME AT LE 0 A 1 2 M8). dn R B AR KeE B
MEE, e R BB AR, B, O TR R R A B S, Befl) 75 2
ISR 5 ) B AR BB R LA R A T D0, S B0 28/ B0 i R i/ (15 A
LI TS 00 i) S8 49, ] AR 5K B2 sKIE R P IR AR, 0 0l 5 IR R s {0
IR K HUE, R K B i K ME 72 HCAE Ko M Ky > G0 E T AT B, MR
73 DRI SRAR R LU SOh — A e LA 1A i

max: g(m,n) —c(m,n),

T HO
m-—n
c(m,n) =

Kmax_Kmin
b, m M on APR BRSO B S RIGmAMEE, ¥ (m, )X RS 2] (0, 1) X
RISk, BRI TR K C:

K—m

n—m

AR PR AL T OB SR S B A Y, 6T 1 R AR R I A R 2

C =




WO 2018/023916 PCT/CN2016/109612
7

BH 52 77 5 Y FH T30 B T A D ) VR R B, A =K

B TRALSE . TRARZE H AR B J0 o6 DRI P05 R, 36 HEL I e o M DX Al 2 B
PR, T TE B R E PRI 25 BR 3 B T

PRI A PUAC RS, B A EE T SR BT VAR AR 2 00 T8, AN AR P
Rk BRI BRI AP PR UG BRI T X ke . Tl R H),
BRI A X B AT BT D 4 R A DRI AT PPAlL, 1B T B8 A I THI £
X 5

G AL T T A 380 0 B T X Sl AN 56 26, T RE & 2 Rl B AR I IX 5
T BB TE A= IR AT LK 2 AR 7 L bR 1B ERI4TERRIC AT Be 2 78 RS B AL,
SR LI 78 B0 IR AR BEAT A . SERE AL TR S, it e 2% A B R I 45 2

LA

FEAR S, BT RP R R I - A BT RE S, SR it — il & T T A I 60
SRR e SR, FDBRAR

BURARNIARIE o XY R BT AR e, REALAR HH BB S X 38 bR e
TTAERT LIS F AT B3R 58 R o o8 T i TEAS DU AT D% R ) X Sl B T, T — 5K S B 2 B
B R L s o B T X3, A L@, A8 IR S0R I NI B 5 5, il 1(b) )i
N, 223 RGB MWK 1(c), ARIGHRFEIGB i, BHREE M H— N EE& T
FWA, AR IEAT LA 13 R AR G Hi L A#EE b RUAPTRRIAENL S, WiE 1(d).

IR E I E . FRAENSE b J5, T2 3R, BIATE A m Mn. P
AU TR E B GO, hfitkis s, BATEH m=1. n=2 fERH—XIA. 4L, AT
RIS K B SN B4R, A8 T SRR (H 1-C AR O m A3 B LR K
Bl S

G-—b

C=2-——
B

R Rk A, B AR ol s G o T K, JF s e R, i
AT A T B G A T R 28 RIEG, 8 A KRR BRI 2 I AR
A8t 207 1R 2 B G B2 R E S U8R B s

SETA]

FEAR W ST s SR — i e R TR 77V o A BRI 7 VR — K 2 ek DR A
e BMG AT Ab 2, R0 R B T T O DI, G 3o TN B A 00 1 5 VAR A ] 4



WO 2018/023916 PCT/CN2016/109612

Pz, RARGEELL T D%,

TEGHERIX S5 (ROI, Region of interest) 4% . %4 B 5 SEALFD BRI E T — A XA,
LAR R AR GACR o« RER I R IEAT AL AR B 8], W BE 51 B 32 0 R STV RE
DR 5 — 20 2 e SO S5l R SR 8 28 P45 DSl B T B, MRS X A PR o % i 24k
BAT IR DR R OB X I 58, TR 5 18, — S BUT R ORI K, 1518
HOEH ROL & DRI MG, EEAE— D 7RIG, 7 7 Jaaeib . a8, 34
EOGBRZET 7y, MAERER B (AT A0 skA, Rd el G, i
LT RSy, MR B RAS, XA TIE R R, LA
A 73 BB AT Oy IO BRI, o m] DURRRS S o B Y32 15 il — 5 RO TR, SRATSEDIRS # 1¥) ROIL

BETRFIESE I . — R B EE BRAT BRI i 70 ), (H b Pl e BRI, K
RIS BT I 73 B m BE R FRAT IR AT AT IR $2 H (0 JE RS RF LR IO 7%, A ROT AT
HEEE, SRR KL .

PG IE B 50 o AR UG B Boh n] BEATAE R 7=, [RII AT AR TP AR BRI 25 5] AR
W BRI I BB N 2H BB 2K BRIX S 7S o SR A AR (B B 25 B L AR
FCRAG P U, I i =

EIR 7 KA G 3 S BRI B BEAT 7080, Rl o3 o — A E TR I X

BT D IEFE o B T2 ROT DN £ 25 (R sk, ST R ek, T 7>
23 MBI AT ECH G m T B A R B T DX sl R A 7 e A 7 31 (X 3l 7 S 2 i X 3
R e ] BRI 5ot n] AR DB AL 70 238 H e 42 A0 8 TR I 1) D3I, B SE A b G2
HH B T X K

B AR . B 70 B A3 B A B i X 0] Re & 17— 2B e R X, xh A 1
PRIAT S5 PEBE] LUK IR LT R DR Bt

FLIFAIATE . BRI _E A TE S broic nl BE S AESRIBOR I PR e AL, Tl AL 5
ORFX L LI, 193 2 i A R TR I 45 2R

.

i BRI, A A St B RLE T B — D AR AR, (HR AU BN
A LR AE AN R AT B B B B BCR SR IRORS A AT Y, 2% Ao SORTAE EAeiS m RE Y o
DRI, AT AN g R ST P JF I AL, AN ISR DR 1) ) LUBUR 23R A5 575 1Y
S{ENEE PRGN



WO 2018/023916 PCT/CN2016/109612
9

7G| S S
1. —MER LT, SRETCRRE S T BOE R . RN AR S HER U R
2R354 SUNFINENENOR T IS
D PR BT IRBGL R X IR E G R — M RHEA DGR E 89152 3% RGB {HEET
ek tr, B WL AR R B 5 R R AR BRI, SRAG G I SRR AR I8 2K
K =f(R,G,B,..), Hh, K ALHERHIELE: R G B 704X MR AR B G I LL 4 i B
RI=ANGr AR RN bSO HRRIER;

2) EHFAMSUGRRE: XPE, 1D i MR K = f(R, G, B, ...), Hid
e RIEAPSEL TR BINR T B R R LA PR K

3) MR SR R R BT IR e B A S o IR B8, Sl IR ik ] MRS 2 B
R IE KL

2. WIBCRIESR 1 prik BB LB ik, HRrii, P8 1D FA] RGB Z MR R
E SCHTIR TSR IE AT Prid RGB 72 8] M 5C R A5 RGB B A 70 2 MR AR
o RGB =7 &MU AL RR.

3. WACMESR 1| Brid BRI Tk, HEE, D] 1D EH B M G &ML RR
o TS (0 B I TE RIS RR I, iR e B 2R A (K 28 0 5 1

ﬁ@ﬁﬁ}e&K:%; & D)

Horb, bt ARSI UTE SGE UG AR X Tt s, K HE Y
—AEME, KRBTSRI TR A

4y UIBRIZESR 1| Bk BRR B ik, HREE, 2038 30 Fridfs o B U R Mk A B 4 4
ARG, HARTE L BB 00 F 5 AR AT B BN B Db [ R A

5. QIBCMIEESK 4 Brig R R AR U5, HRFIERE, Frik B 5 2 3107 BARR N B3
FAEFEPEREAT VA — Ak, ARASFEFES DI IE A £E 0 AT 1 2 18), M MAS 2 JE 2R i A
5

6 WIBUREER 5 Brid BB K IR U5k, SURFILAE, Tl ISR skl 7 DX T 5 VA 3045 A
SRS AL X R S0 B m F n, PRI R (m, n)BRESBIX R (0, 1D fa—1,
BRI KEE C; Bridfm il o X TaE i 5 1~20 3 K-



WO 2018/023916 PCT/CN2016/109612
10

TP AT R K dK R TP R S AE R B K RIEUE, K K BUE ) s K E AR ME
A E K g M K, G0 HI7 AT H:

max: g(m,n) — c(m,n) (XD
Titm HO) .
) = HemO_ (%2
g(m,n) ST A2
c(mn) = ——= (X 3)

Kmax—Kmin

HoAdr, m I n A FTSREAL X IR SR E S B (m, n) X RT3 (0, 1) XA IH—1k:
c =Km (X4

R E AT KZEC,
7+ BORIEESR 1~6 Frid R 25 IS 7 iR AE WL PLOE Uk P (KR H o

8+ BURIEK 1~6 Pridk MR 2K B 2 05 i AETE BRI P i B AT D532, R AR, B0 R R T
ALPERIRE L TR B RE AN ER G A BE R BRI R R 7 B SR DU R REA T R
DIREPERRFAE SR AN, FRREAT Bl ipe . 0 FINER I DX B, B fim AT RO A8 A BRI
LTS ARt M PR

81) HHATHIB AL, I Jo ok DA P 1S s
82) BRIRHUIRE: A h G HIER i X i M prd K& &, RE i KRR
T3 12 DS S P i T X 0T 4% A X IEAT PP A, 5P B A v B A I T ) DX

83) WG JAHRE: Wl BB FIER, K2 RIHD KR KL s EExT
B T DX LR A T AR

SERUE AL, A BRI AR

9. AIBUHEKR 8 Pk R L M O A ETE R I T R I 7, R, APIR 81D
HARE I B P OB X E B To e X T8I e B A IR R U I 5 B s B e T, 153
KL

10, JIBCMEESR 9 Pk MG 22 IS VA ETE B/ I P OB T v, FUR RS, rd el
K 5

orl
N

7
o

(5

“|



WO 2018/023916 PCT/CN2016/109612
11

X5, COATMRKIZE Gy B 27 i R f 2Rl B e i) 7> BAERE; b UMl S
1, AMGRRIEEAE G B L.



WO 2018/023916 PCT/CN2016/109612
1/2

2%9[::3:}
(13}

{a

K 3



WO 2018/023916 PCT/CN2016/109612
2/2

. b Shwhe g el [ .\'.
L PR WOk EEREG

S

TR !\)ﬂ%ﬁjﬁf&iﬂ_ﬁg{%

!

SRR AL

!

LV I -

E%mﬁ%ﬂij

-
&

st WU T )

K 4



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/109612

A. CLASSIFICATION OF SUBJECT MATTER

GO6T 7/00 (2017.01) 1; GO6T 7/40 (2017.01) 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)

GO6T, GO6K

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

invariance

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNPAT, CNKI, WPI, EPODOC: E{Z, BI%, A%, Xk, Bk, AR, LM%, LW, 5L, 32, o, B, FH, K

=, image, shadow, shading, remov+, eliminat+, feature, extract+, analysis, road, lane, gray, detect+, shadow-free, illuminant,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

on Pattern Analysis and Machine Intelligence, 28(1), 31 January 2006 (31.01.2006), ISSN:
0162-8828, II. One-Dimensional Shadow Free Images, figure 2, and abstract
Y FINLAYSON, GD. et al., “On the Removal of Shadows from Images”, IEEE Transactions 8-9
on Pattern Analysis and Machine Intelligence, 28(1), 31 January 2006 (31.01.2006), ISSN:
0162-8828, 1I. One-Dimensional Shadow Free Images, figure 2, and abstract

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX YING, Zhenqiang et al., “A Novel Shadow-Free Feature Extractor for Real-Time 1-10
Road Detection”, Proceedings of the 2016 ACM on Multimedia Conference, /(/), 19 October
2016 (19.10.2016), ISSN: /, 3. Our Approach
X FINLAYSON, GD. et al., “On the Removal of Shadows from Images”, IEEE Transactions 1-2,4-7

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

X 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

“E” 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

16 February 2017

Date of mailing of the international search report

15 March 2017

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer

WANG, Conglei
Telephone No.: (86-10) 62413236

Form PCT/ISA/210 (second sheet) (July 2009)




International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2016/109612
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y CN 105488492 A (PEKING UNIVERSITY SHENZHEN GRADUATE SCHOOL), 13 April 8-9
2016 (13.04.2016), description, paragraphs [0040]-[0084]
A CN 104240207 A (SONOSCAPE, CO., LTD.), 24 December 2014 (24.12.2014), entire 1-10
document
A CN 105678285 A (PEKING UNIVERSITY SHENZHEN GRADUATE SCHOOL), 15 June 1-10
2016 (15.06.2016), entire document
A US 2016180201 A1 (INTERNATIONAL BUSINESS MACHINES CORPORATION), 23 1-10
June 2016 (23.06.2016), entire document
A JP 2014130404 A (ASAHI KOYO K K.), 10 July 2014 (10.07.2014), entire document 1-10

Form PCT/ISA/210 (continuation of second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/109612

Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 105488492 A 13 April 2016 None
CN 104240207 A 24 December 2014 None
CN 105678285 A 15 June 2016 None
US 2016180201 Al 23 June 2016 GB 2533581 A 29 June 2016
JP 2014130404 A 10 July 2014 None

Form PCT/ISA/210 (patent family annex) (July 2009)




N

[ b BB S
PCT/CN2016/109612

A. FR 2R
GO6T 7/00(2017.01)i; GO6T 7/40(2017.01) 1

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

B3R R AR PR B SCRR (BRI 2 R ARG 355)
GOBT, GOBK

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

CNPAT,

gray, detect+, shadow-free, illuminant,

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )
CNKT, WPT, EPODOC: EfR, K%, ¥, £k, Wk, iR, L0, AR, L =I5 28, &

|, #¥e, JK/E, image, shadow, shading, remov+, eliminat+, feature, extract+, analysis, road, lane,
invariance

C. AEZR LA

*

SIHSCHE, Zif, FEUIMRBOk

PSR SN

PX

YING, Zhenqiang %28. ”“A Novel Shadow-Free Feature Extractor for Real-Time
Road Detection”

Proceedings of the 2016 ACM on Multimedia Conference,

B/, /8], 20167 107 19H (2016 - 10 - 19),

1-10

ISSN: /,
3. BAII 7%

ISSN: 0162-8828,
I1. 1-D EREEG. E2. #HE

X FINLAYSON, G.D. Z%. “On the Removal of Shadows From Images”
IEEE Transactions on Pattern Analysis and Machine Intelligence,

o8d, H1H, 20064F 17 31H (2006 - 01 - 31),

ISSN: 0162-8828,
I1. 1-D EREEG. E2. #HE

Y FINLAYSON, G.D. Z%. “On the Removal of Shadows From Images”
IEEE Transactions on Pattern Analysis and Machine Intelligence,

o8d, H1H, 20064F 17 31H (2006 - 01 - 31),

A SO ECR T

LRI R

* BURCARRIR R, T G EALARE B g SRR, T
“pr YORRERRAR R IR R T BAR —BoR SRS SIEBR IR T o
P I A, R R R

wpr R E R 2 5 AR 75 S A X BUREOI, ARSI, UWERRGFHRETR
CLr TR R B b, EOR B A e 1 RERUBRI R, e B R el £ R R A 3
e L S R ™ e F ke A B b 5 Y, 2 i e

) R B b
“ov WROISKAT. . AR A T wr FHERIN
“pr A AT B e R T s A SO

Bk 3R S B 72 1R
20174 2H 16H

Bk R 4 Ay H 4
20174 3H 15H

TSA/CN 42 FRFH 25 ikt

rrte N RILAN [ [ 2K &1 1R 7= A=) (TSA/CN)
AR B b RO IE X A PG L3R 65 100088

HEHS (86-10) 62019451

ENE

BiEERD (86-10) 62413236

% PCT/ISA/210 (Z5271) (2009%7H)




PR i [ 5 H1iE S

PCT/CN2016/109612
C. AEZR LA
% Ry SIHcHE, LR, JEHIMEREK AR AR B 5K
Y CN 105488492 A (JEEUKZEEYIFFITAELD 20164E 48 13H (2016 - 04 - 13) 8-9
PR 2510040]-10084] B
A CN 104240207 A QFIITTFTRBARAT) 20144 128 248 (2014 - 12 - 24) 1-10
_____________________ £
A CN 105678285 A (JEEUKZEEYIFFGTAELD 20164E 63 15H (2016 - 06 - 15) 1-10
_____________________ £
A US 2016180201 Al (INTERNATTONAL BUSINESS MACHINES CORPORATION) 20164E 65 23 1-10
A (2016 - 06 - 23)
_____________________ £
A JP 2014130404 A (ASAHT KOYO K.K.) 20144E 7H 10H (2014 - 07 - 10) 1-10

s

% PCT/ISA/210 (Z5271) (2009%7H)




B ZAR W RS
AT A PCT/CN2016/109612
K2 3 B & SO Pl Rl 7l Pl
CN 105488492 A 20164 47 13H T
----- CN 104240207 A 2014f|512ﬁ 24H 36
----- CN 105678285 A 2016£|56H 15H 36
----- us "-"5(-)16180201 Al 2016£|56H 23H GB 2533581 A 2016£|56H 29H
----- Jp 2014130404 A 2014f|57ﬁ 10H 36

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)




	Page 1 - front-page
	Page 2 - front-page
	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 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

