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S201 Acquire a firstimage

S202 Reconstruct the first image to obtain a second image, wherein the second image is
a hyperspectral image

8203 Extract a hyperspectral characteristic from the hyperspectral image, and classify
candidate objects in the hyperspectral image according to the
hyperspectral characteristic to obtain an obstacle detection result

(57) Abstract: Disclosed is an obstacle detection method. The method comprises: acquiring a first image, wherein the first image is
an image encoded on the basis of a three-primary-color light mode; reconstructing the first image to obtain a second image, wherein
the second image is a hyperspectral image; extracting a hyperspectral characteristic from the hyperspectral image, and classifying
candidate objects in the hyperspectral image according to the hyperspectral characteristic to obtain an obstacle detection result. Since
hyperspectral characteristics corresponding to different materials are different, the candidate objects in the hyperspectral image are
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classified on the basis of the hyperspectral characteristics, such that an object that is of a similar color but is made of a different material
can be distinguished. On the basis of this, an obstacle which is the same color as an environmental color or which is a color similar
to the environmental color can be detected, and a missed detection rate is reduced. In addition, in the method, a hyperspectral image
can be obtained by means of reconstructing an image by using only an ordinary camera, and an imaging spectrometer does not need to
be used, and therefore, the cost is relatively low, and the method has relatively high feasibility. Further disclosed are a corresponding
apparatus and device, and a medium.
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TR, BIRHBA TS ABMIEAEE it £ 4 &AL, TR ZRERS
8945 B fo bt AR N AR AR M 25 R — i o & 2309, KW iFR4p A T MR 4548 69 5 45
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A8 KARVE T 49 A8 R 3 o AT AL

Bld4e, 43+ 1SO 23150 FAMBGG BARED, ARLE 1, T8 BARM A (Object
Texture) #9F £, AT HRFAN H R AGEFBEH R

& 1 BARE oK (35)
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RADL G EAZ DM, K RAE R, Wb, BAFRAEBEG R TEITEZRET X
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ATHEFEAPFERRT R AFRE, 5HTEM, TEHRFMIERL LY A ETETHh
o) 75 kAT AR

AL S PR G REAF A M 7 ke RAR I, %A k0

1. Camera # 33X 32 RGB B 1% ;

H P, Camera B3 P 4948 HLFT AR S8 ARHL, 4o tb o] VA FEAR AL 4 % K

2. Camera B 3 6] & AL 3 X 3% RGB B 4% ;

3. Camera B3 A RGB 4% ¥ 3 5 18] 4% 4iF ;

b, F AL EART LR RGB B 4% P 49 Freespace 12 %:;

4, HHEA T RGB B EEF2)S L EAE, K& KE BRI PIRRG LT,

5. Camera 3% 3z 15) G2 &A% He & 1% % 18] 4 4E 5

6. B AR A BRSO AR B R A B A 4 AR

HF, FH 2. 3 UAAFT KRS, 6 IR T AREZTL, Flde T AR AT, £
VA3 BAR R 20 )6 BT

7. BRAAR N B 4 A Fe S AR AR RR A, B AR A4

= ATHIP, RRARE BT UARIE RN ER P RGB B4 Ao b8 1% £ 4y B AR
Bounding Box (% 4E) kitfTa24-, AL RGB E1% L&) B 4% BoundingBox, AR & A
5% He b6y B 4% Bounding Box, #54-iX ik B ARG B feik K5 &M, X B 4R Bounding
Box #H47 a4, Ad R I RGB BE ¥ 2 W] 45 4 fo & 3% B b & % 45 AR A9 R b

A G ERAS AT KRR Nt f s o i kittr, s1T/4 RGB B FRAME
FAER R KA 6 BAR, ASAETRALT BARAERN, B AR GRERM T &
8 BARE ML R, Jo T AR IS B ARG A @AW, KA R

8. ERAAR A B ERA AR AR P a9t R0 R, Wk AR M2 R

Hb, EAGRNEROEEFHNEE MR

TR AE, LAZA SRR FHE PR, AdEAER, E 4 Camera
G —HE, LT AELRIFE,

TR EAT P, GAERRLT UL TRES R PORIEFRLETEGLE
s, R AT RGO H RS RRE ISR, AILE 6 5508 A4 7 ik
B, ZH O

0. & AR st B EAR S P KBS Al T & AR e a2 a9 AR 541

GRAREFHF QI AR A fe RS IE 03T 5 X R, Bk, TR TR
T RGB B #4834 & A B, A TESGRFmEN;

1. i@ it Camera B 33k B RGB B 1% ;

2. Camera B 3 6] & AL 3 X 3% RGB B 4% ;

3. B A TR E Z RGB B2 13 2] & A B4

4, Camera 3 RGB B 4% P 4R R 2 ] 4 48 ;

5. B AR B R S AR P RIS A AT

6. Camera B He 16) R A4 He K 3% % ] 4 4E
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7. @ B S b BR A AR B K K B TR AR

8. ARG H AN A Ak b H AN 2 A 4 A Ao B LS A AR AR S

9, RRAMYA T ARSI R ST FRHATH £, FEEFGBNLER,

AFHBIF AKX T R EARFEIAT AL R AKX A ER L, AT HEHER. &2
B2, AFHPIT FHRO0ETZMGGRITIF T URELIRE EmiRE, Flde, F 3O,
1 TR 3AT, TR 6. 7 LT RAFFATHAT, BA L& REST 35 BRI A £ 5
iTo

A E R A i R P A0 AT AR A ik ey AR R AL X, AT, KAdiFiries
TR EER, TRMRDREBIRG A ZEITNE,

A LB T TN BT 5 R, %EE 700 9.4

FRBAES 710, ATHRBRE—BK, MAFE-BEALTZRE R XFATHDLHE
1%

A 720, ATMAER —BRTEFHFE B, AR BEASERE;

M e 730, BT AP & K BRI G LA AR, ARABPT IR B b 8 4 AT AT K
o AR R P e iR R AT R, FREABENLEXR,

Tathy, PrRE AR B 720 AARE T

RIUPT IR — B R 69 % M 44

AT F — ARGy R A A AE, AR PTR R MAFIE B R4 ag ot B X A TR E
BT H B,

ey, PRI 710 & BT

MBLE AP R AET I, PrERET R P @462 M4 5 A AE e 3 2 X &
A,

FREBHE AR AE, AR PTRAE R RABSEAT IR & 3 R AT M A 5 A B4t B2 X R

ST hy, PrEFEE 700 L& 56

RRAAEH, BT aRA PR & K R Fe PR B — AR 69 1A A FEAT B BR A 4 AE

) BT SR A AR He 730 ELAR T

ARIEPT L GRS A AR ST P i 3 ik B AR P o iR st R oI K

Tikeg, ATk akoAide LARA T

Wit et M AR RS H R B AP & A A Ao T i & — R 69 B W AFAE

Ty, ATk — R4 a4 RGB B, RCCC B1%. RCCB B1% % RGGB B4,

Ty, TR AT AR I 25 R 6L 46 PT R A A 6915 & Fo bt R

Pt % B L &35

B EAEH, B T AR T R A A 6945 B Ao AT R 2 T AT B K

KFEM S, BT & b B AP T AT B KRS R & A R T T AT B R AT S

AP FREPLRET —HEE, BTRAEFLERN, ZXEELERTURIRESE,
ZIR% 2% 800 ST HBLE AR ARE M AALBKWE R, TUSLE PR MU LEP L



10

15

20

25

30

35

WO 2021/068573 PCT/CN2020/100051
10—

77 3% (central processing units, CPU) 822 (f#ldw, — AR —ANUAELIEE) 4o 41435 832,
—ANRAA L BAE R ARG 842 RAIE 844 WY B2 R 830 (Bldw— AR —A A LEE
BB E) o P, BHEE 832 AR 830 TURRLEH G HMABFA L. HikEGH
AT 830 WA A T AL FE—NR— A LB (BREARE) , EAMETUOENIR S
BFP—F PSR, PR, PRAHEE 822 TR E N 5 HHAF 830 @1z,
FE R % 2% 800 LIAT B4 830 b 89— A P 154 4R AE .

JR% 3 800 & AL IE—NR—NALEIR 826, —ANR—APULF ZRLK R LIE
7 850, —ANR—ANA LA EED 858, /R, —AR—AMULEE R L 841, Pl
Windows ServerTM, Mac OS XTM, UnixTM, LinuxTM, FreeBSDTM % %,

LR EHBIFHIRGSERTOTRT AL TIZE S T RORF B LM,

£, CPUS822 AT #iT4 T F 3%

FRBE AR, PR E BN R T ZRE AR XS AT R0 BAR;

STRTiE % — R & AT 8 % A%, PR S LR & b8 B

BT A By i AR PR B 3 R A AR, AR TR B R A AR A PR B iR AR P Ay iR
st HIT R, G EFGEMLEE,

k69, CPUS822 if Bl -FHUAT A & 3% 52 36 1| 4243t 69 2 7 4p Aa M) 77 ok 694 & — AP 2 L 77
ENRE

TR, LRARSBRPEHPNERBYH R ARF AN BEERZ GIME, FIEHR
YA, f— TR KT Kb, LREFGeN T LT A RN R AR AN E
ARG E R, TEAEHY R %738

AP FRAGIERET —HERBYEL, QLRG0

Frit B4 5% R T Atk AL T

Pk 2 B TARE TR T AR P84S RIT 4T 3%

FRBE AR, PR E BN R T ZRE AR XS AT R0 BAR;

STRTiE % — R & AT 8 % A%, PR S LR & b8 B

BT A By i AR PR B 3 R A AR, AR TR B R A AR A PR B iR AR P Ay iR
st AT R, FEEAFHEN R,

Titdy, AHBLERTFHRAT RSP IFRAEPREG MG T EFFEE—FFALT X
a9 %

AP FFHPIEERGE T —F 3 LT EEINR, R ENT R EEANRRAT G464
R, FrRAL KA BT 34T K o 3 A i 69 AT AR ) 77 i,

AP i RHBIERE T 2— AT EAT 4545001 EAR R =5, it HEmT
AR ST AL LB AT, AR AT B iR & T BT iR 69 AT A AL I T ik

P B B BARAANR T AFHAT B3], AREGTRAHE, LEAMAGERL, ¥
B Uay BARTAE AR, TTAAF AT kR0 P eyt 2342, ARTHRL,

AR PIFHRAEGIUANFEHRBI P, BiZEMRE), HMBEGERSE, TUELET
87 NE . Flhe, ALK E T RAPIRZTEMREY, Blde, AFEETHXS,
A Ky — A F AR R 9, FIRFIET LA FIMGRI 5T X, Fldw %N TR AT 2
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Q*A’SL%TW\%)?SL@ =R, X’ﬁbﬁfﬂi'ﬂl‘”% BAPAT. FH— &, FIEFRT
WHAREZ M GBS R AEBERBEEET UL BT —L3Er, FERL T EHE

BT HERE, TURLRME, PURR LT A K.

FRfAE R B L T T AR RF LT UREMIE EHFey, A FE TR T
HAAT AR RF LT ARZBELT, BT M T — AT, REFELTUARHE %A%
BAL, TURBERGEREFL P OIS RE L LA RFEILRELARF LB,

L, EAPIHEFR, “EV—A GR) 7 RBE-ARE LA, “EAN7 ZEHAN
RAMA L, “Fo/” , BTHRHAERBENZOREXR, ETFTUEEEZMHXE, Hlbo,
“AAe/RB” TRET: RELAA, RELEBUARKAELEARBZMAHL, £+ A, B
TRAAEHRE A FH ) —BETHNERBENERLZ—F “R” B9XFE, “UATE
V=AY REEME K, BRI LFRETHAL, BFEER () LKA (M) 8
HEWE, P, a, bR cPHWEY—A (4), TUhEAT: a, b, ¢, “adeb”, “afe
c”, “bArc”, KR “afebAec”, E¥a, b, cTAREAN, ETUAREZ AN,

AL P, VAERAFR AR AP IFGHRR T R, ®IExtARE; RELARATE
531 ﬂfl}f\‘?lﬂ&ﬁTﬁémé’J%Bﬂ KB EBEARAR B LM EARKRT AT AT £
& FHBIIERGHAR T EHATEE, REN L PHRSHERMFIERITER B, R

BARAH R, HTAEMEEART RO RRBLE AP iFEFHRBPIBEARAT RGEE,
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oA & K

|, — A AR Ty ik, RAEAET, ks ke

RBE B, RSB R T =R &R X AT %560 1%

stArE 5 — B EEFE F B, RS BN SRS EE,

AT 2 1 AR IR IS R A, AR AT R & R 4 AR 3T PR & ik AR a9 iR ik
st HIT R, G EFGEMLEE,

2. ARABERANBK 1 AR Tk, RBEET, AR AR —RIeEREH % AR
0,35

FRIPT R F — BR 69 2 1] 45 i

ARAE AT 5 — AR 69 R4S AR, | B PTR R 4 AR 54 IR0 3T 2 X R AT R E
AR H ZBE

3. ARERAIRK 1 TRt Tk, BT, AT ELOTE:

MBLE AP R AET I, PrERET R P @462 M4 5 A AE e 3 2 X &
EE

FRIBAEARAE, AR AT A ARIER TS F I RE T NRHIEE ARG E X R

4, ARFERANRRK 1 E3HE—AMAEG T EH, ERFEET, AT ELOLE:

R P 3 0k 4 e o T 3 5 — AR 69 2 18] 4 A4 B Bk A 4 AE

W BT R ARIE BT R 5 A AF AR 3 BT 3R & A AR P a9 R e S AT R 04

ARAE P A B A4 AR ST AT 3R & 38 AR b 694k i st £ 1T 0 K

5. MERAER 4 PR T &, R4 AT, @i N et ERSH TR bmEa it
ThAF AR Fo BT IE 5 — B AR 69 2 W] AFAE

6. HRERANEK 1 E3HE—FAEG T &, EHEET, TEAFE—RBIL 64 RGB B
1. RCCC BE1%. RCCB B£ & RGGB &£,

7. ARERAIBRK 1 E3HE—RTAEM Tk, LA T, T BEAMEN L RO IET
R AT 4 6945 B e b R

ik 7 ki 6,3

AR I R T 55 A 0445 B Ao o R B T AT B K K

1) F 4R 4 ) 35 R £ PR BT AT Bk R 3R AR T 4 4 BEPT 3R BT AT Bk R B AT B

8. —APEAFMAMEE, HRIEAET, PrEEEOE:

RPAEY, MTRRE—BEE, T -—BBRALTZREABRHITHDGEE;

TEAEY, AT B ERFR MR, AT R R A S R AR

AR BT AT R & A BRI S LS AR, ARIEPTIR & R R AR A TR 5 ok
RGP RS RHAIT SR, FRIEABENE R,

O, —MEFMMELR, LHELET, OELERHHE:

Pt Btk 85 B F At AL

P AR R TARBE TR E AL F a5 S AT A EK 1 £ 7T PR
R A ) 77 ik
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