Vol. 40,No. 2,pp350-355
February, 2020

0o g
ST

#7%2% W % 5 8 W o
0

Spectroscopy and Spectral Analysis

RERGEAREEYFRERNPFNEAERSES

ATk, RER, HEEH, K%, FHE"

AR R 2R S S TR R S i 5 X 2t S %, Jbal 100083

W OE OREERERAREY RN EERRZ . FHEAER R Y R BUR E S 120 B R EAR
ASCH A P ECR AR = g D, T H A AR AT AL A AR B BT R A . i A Dy — Rl
Rl P G b B0 O % 2 A 17 S AR IBCROR .+ BE [l IF B I A 1) [ A A5 8 A 3 45 8 . AT B WL 3% i B AR Y
FRAE o DG TS R AT LASRAS BR b REAS R 09 38 Rt AT 52 B0 AR P00 T I B L TR AR A0 SO B AR AIE Bt
BERRIE A 20 BT R PR L EDULRN T R R A T S AR TE AR R I R IR T BRI S L £
BT 7S AR R [ N AP O T Ot 1 AR B A TE A W A 0 53 R A AR O SR . 0 BT 1Ot 3 IR SR B A B
AR B A IR T O AR A e A I R SGBREA EE = AR . (DRI R IR, FE AR T
it L 43 B0 R0 ) O A RO S L 5 (2) D i R AL 0 28 o) R A R R AR TR B T A AR L ' 3 R A A
T A A X AR B FRGR MR T s (ORI T, ST I A AR BOR BILAS A T BB AE AR

A T A E M RIET R . BT . AR _EIRSMT R BT O B AR i AR A AR W E A I 48R R B BT

e HRPI IR T HRENSE .

REW OGS EA s YR ERI i R AE B s R

FESHES: 0433.4 X #kFRIRAS: R

5l

il

TG B AR IR T A% G IR R RO 24 J5 v AR
Feo BEAE [ AR IR bR i 25 )5 AOG I 65 8 . R EEOLIE
B PORVEFIAE S S SR BORTT 2 2063 L W
PR B o o I PR 1 R 1 A L S R O 0 P R
PSR R s T E LA 20 A, AR I 52 J AL B A
il B DGR SR W S BT R TR R R ARG
JO RN A S R ) B L OB R AR R R A
WL PR BRI 5 3 AR A R R Y B 5 8 A S
ERIBTTE A,

PRI ER AR AR GE T, R 3 T EOR AR P 08 4F
Pk 1006 0o R AR AR W R oY B A T B T
3.5 4 km® i pUME DA B 2 DE LR L AR BRI 9 2
TEERREEDERNEE . BABORM WL A T
A S 50 A6 I 4 s A B LM A . {ELR A T PR R PR
SR i R HAR R RS R E S WG . UL TR
PTG SRR AT o A 3 A4 A AE A 6 5 U TR A

Wi HH: 2019-01-10, f&iTHH3: 2019-05-20
EE&WB: HXARB¥IE T W HE 31271618) ¥t bl

EEB N ATk, 1991 44, P EAR R (R S5 R AU LR 2A B & i i i 5 22 bt 50 56 5 L e 4R

* JE IR R A

e-mail: lxxcau@ cau. edu. cn

DOI; 10. 3964/j. issn. 1000-0593(2020)02-0350-06

FLE T2 N A

A SCRT T 6T AR B AR B8 ey B E  R AR
TS AR BORTEATE P 2 Wb AT S S . 3 ) DO 3 ]
B H] L FFAEAR B SR BOMAE P R 50 = Jr T e 1 i
AR B A 1 B BUAR B A7 AE R ) B R JE BR T D T A 4%
ARIEAE W T SR TF 58

L AEPm & i R A I S R Ak

e T R 0 A W T 2 W D7 i T L[] I RO T
PR S AL AR L TR IR JE AR 1R W % 12 I AR [
ML e T2 WK, B Rt B0, Sl A ER . (HOR
Vo — PR % H AR G R H AR AE A 08 3 U 9 1 K
IRAFTE SR FR 1
L1 HERER

(1) ToiR . 1500 BAL A& I 2 ™ 40 F AR R it A
FMRAE W AE B AR PR TSR I VR 0 2 B S U
R HIS W5 50 DTS UG AR T B AR SR B B B 45 BRI
A B IR FEAN X AR s A £ D A 0 T TG B G

e-mail; 464161695@qq. com



5% 2 3

S ST 351

PR A T S BLHEA,

(2) HWE . 6l BUR AR B FF AR L e i) RGB R s R
— RIS R TR — N RE S Tr . RSB B AR B
AR R ATOETE4ERE B o5 R S SURE HOL LI 1814 1 == (8]
58 AW AT RLAEHR H AR 2R A s 8 .

(3) SEmf P, SR R S0 S A I B D7 RE A E, i
3BT RO DX A 2 )58 5 AR R A S A W ARG A
T LA PR 2 A 4 A, Susic™™ Fl Morel ™ 25 #5075 HE 8 R AT
SERZRAE T ST AR A PRE S I o D6 AR P A
HOAR T A [ 52 i 5 002 WV Wi 2 B A T Ak

O HERYE . i T A R E X6 e AN R . e
I 3 S A A i 2 B AU Y I BB R SR AR TR o AR
FEG X3 i B AR R G AR L B . SCHD R )
9o S E AT e Y WA R L B, AlSuwaidi N4 Y 203
AT 4 568 5 3 A HE 208 AN [ 1 4 3 2 B R 11912 Wi
45
L2 HEARBRYE

(1D B2 5 o DA IA) B0 2 56 R 4 19 1 W0 306 0%
BB —B B A ERMAE TR, ZRGERPETRLZH TR
YIoT. G0 TOUTE ER AR BT B . R 2 BT SR T
Sy 5 B R R RO S SR

(2) SEIRAE . AH b 52 5 5 9 AR BRI . Ol 3 R 92 3t
REFRBR TS KA ERARIE KRG 2 575 &
X Pl OR B 5 TR i L I . Guol™ A Yel ) AR R S AL 2%
257 33T B ARG BRARAF T /N 22 R0 K R BT LG i ]

RO FIERL, BARPAF I AR HERBRAEAEB R R
PR

(3) FHBEMBE . B AT XTE P 3 06 3 18115 0 #e £E R 45 A
JE TR, KE BTN R 3 5T R A2 A 7Y o
Tl 2 e AR R S A0 L TR TBURE A AU T B < 5 B0 BE A
fEfR AL o {5 Oberti 551 TF 58 3 WIHURE ffy BEAE 40°~ 602
VF) 5 3 P A 2 R B R E £ R AT

2 AR G BRI S BEEAR

I T R WA 2 Wi D7 ik 2 I B R )
£5:%/ NN oy X i L el 1 R & T 3 5 N | B S A K5 N
Je . OB EG b 2 RO DX AR . T BRE Y S 1)
FRFFAE A (S B s R 2T AR YW F RRAL & S22
REBLWiGH I,

2.1 REEGSE

T AR 23 A AR 0 B DX 358N 552 R 4R 19 15 W
GG AR v o ke s 4 R 0 ok B M R e A
(3] A5 00 0 ' 38 AT Y 20 25 2R T P8 00 R HR AR B )
T3 BE (9 E RSLE T2 o -4 D 3 R B (R R BRI e
Sy BE . RS R RARB TR b IRERHE S KR,
H B SOR AR TG B 15 50 R 055 ¢ 2 HIBRE S W
P TN B G AR R BECR B . AR R A R AR B
DEFL A RED . BEEN. REURBEYE. B
FEE G B h &A% . Wk 1 PR,

x1 REEGHERERERADN
Table 1 Characteristic analysis of spectral image segmentation technology
HAR REFEHE 2 At ik
Canny 57 AT R S EIGE RS . R SRR R AR 1 [14]
Uk 3 ool ) . S Xof TR AEASEM . 3 % B RN R B T R AT Y
Sobel J1F 3 FI X HLE T % e (2 b B S A 22 [15]
SRBIME PRI TR AR AR B, 7 B30 D K B o~ (L [16]
15 fEL Ot —EEME T A EMG AT S ARk DN RFE IR Oy %, YitR [17]
s W ik KR SRR
. AR B, PR B AR IEA TR AE . e e v
- Hk I B 5= R AT 10 25 TR A . B AT R [18]
i T TN FOrH IR A RAE, R BB R MBS R B m AR, RidE TR r19]
PRI gy TR A £ 45 ) ‘
gk K-mean TRT 5, 3l Y R BT A [20]
B FCM 3 T4 2 R DL 1558 25 BIR 40 3 — A R [5]

G R PEA SR RO P 22 10 B35 09 i, Ff X L
SEAPLE Y RS JER ARG 2 0 DI, DT A M R B AR TR AR R AR
B R bR X 54 B . 3 T A TR A5 30 % R T L i R
% . Singh Fl Misra"" FI )2 43 85 $OR R IE B 19 R. G FI B
sy R JZ . IR Canny 87 (930 G M 76 5 2 B2 RIS
L BERG 1495 BE . R AE X Sobel 5 F R #EAT AL . K
Jr Ay 2 A IEINE] 8 4>, FEMR T Sobel FREA M K A0
ey A L. JEE G B E R R T A R

JFE o 300 5 WU B A Rl PR v 2 R I A DX, KR ST
T e 4 fa7 B EL B i s B Al b o BB AR TR ST AR Y F 5 P i 2%
R 0 A X O 3 1 36 7 9 LA T R L (AN T SR
R AR A LTS R

Vo L0 ¥k PR UL L 92 L ORT A L o 5 T 8 Ol 1 T
Bk B B TR AR R BT B A 4G G R E B Y
THEARTENE YR = 4 B o Lalithat*" £ % R 7] 3 19 ¢
SN IR A B RE A TG N B, S T AR PR L VE R



352 S 5 6 M

5540 &

R e Rl I O 2 S R T WS S AR
WFFEXS 4. 456 HSV B2 [ A 2 58 BE 2w iy A0 %, $24h
TRl 3 0 X B4 R MERR R AR, (H R A
R A . BB BN 2R B0 2 3% Se M BRI, 38 A 1F
FH T 55 17 20 sl R4 20 205 B 7 57 PR 0 o o Ol 0 IR . FE A
R SR E A G RE BRI S Br 45 H K B B AE 5 de 4
TEARSRAFAE — B R 22

BT X 43 B T A A e A R AR L
PEFOE AR B Y5O A KR A TR X 33 TR Z R
MRSz R mEET R A SR, Yun FP8T T -4
N X CN2) 19 5 4 Sk fith 77 AH 48 D3 8 31 8 - AR 4R 7 X
o S A BB P 2 e 1 Bl R DX, DA T S BRI
RIRBER 4y . SR EC RN T — R 2R RR A K
AR SR T BRIy ofe A 1] 8L T 3 R o R R AR K AL
A IR E IR MO ER P R A s s E A . X
3 03k g K JR) B AE T T 9 B DX 3 i K x4 45
P E e, XTREE N Bl SRR

WK T7 2 — b fl A SR 28 43 1 OG5 A B A
A TR 4328 1 15 b AR R0 SO 4 AR B H AR X B AR
Z N TG W 2 3, Moghadam %057 42 7 — Fh G M B K-
means JAFEL KR E T T 508 5 04 00 1% 6 B 2% 5 0 8
R BT 0 R B R G R i T e B Y
. Bai SR T ALA A G BB C-means RATL,
EHELTHRESREP OIS, By a5 T
HNFE RN MR EE . S50 20 RIS A L, R TIB %
FEAE Y10 5 12 W S0 o F 09 0 35 T3 1 35 7 PR BEOR . A
Ak TSI SR B Y B B N E PO R, R HIA
T T G 1 TG N 0 ] L T M A R A 8 e S T S R I
BLAFRPERED Y ot T A, R TS o B SR A
Fh 1% B8 43 B H R R BIF ST TR A
2.2 HEERERN

VE 1 PR g J 44 12 Y w2 G Al PR 22T 7™ A 14 B 5 gt B
3 AR 2 RN AR AE 8 G 24 A9 5 L BB 32 B

TR 1) S R AR . ORI LR AR IR S A
B AR AL R 23 (A RRAE AN G, L op2s )RR AR 3 A 4
BEM B, . TR SO, 6 R AE D2 38 o G R il £k R
HoRE

Barbedo™" "R IUT Tk & 12 2K 4/E4 82 R A9 H,
S, V. L.a, b, C; M, Y Fl K% 10 P (0 f5 1, &7 3E T
AR E R ARG, (AfESS IR P RYIZ R KWL
FHTE A B . 225 5% %50 R 4 4 % Hough 78 6 3% BU A B
95 S DU T TR, X8 BRE A 2 15 (B 9 40 K JEE ok
) 87.01% , {AAEH FIEBIL M HE . Arivazhagan 450 ff 5%
LB . RERL. R REME . REREME . R B EF M
25 TR0 S HRR HE A0 A 4 G B VE B AR T 0 AL . AR
PR A 0 9 5 A 28 TR AE b T Rl 2 B — 2 A AL . 4 1
JE BRI AR s SUMASAE 453 2 S 5041 & 78 — 52 i
BE L REOE— ARG E, (AR 2 R T s DY A )
fiE REEE NS S 5.

5o [AVRRAE AR L, VE096 5 10 D6 1 AR AE B A 4 9 1 I —
PP, 2R 2 0 LR B E OGS R AR AT T . AR 2
AL, BRI IR DG S T 5 £ Hh SR A R S e 1Y 38 Bt it
ERTA] 5 2 A e W I I B A i A A A R AT R 1) 4
S A B E AR . DG RS AR AE R ERAE 19 43 BT 7 T
G54 T 25 TRVRFAE A T RO 3 B o v — . e 2
FE UL T 4 T 9 B0 HE 2Ll . Ashourloo #1 Mobasherit ™) 42
BT /N 22 v 85 0 Y £ R B T RR LG LA B 605, 695 AN
455nm P 1 ST R IR IR A T . JF &R T Rk
GG RE BRI B Yu SR 3 A e B O 0 A
Wi 433, 469, 519, 555, 575, 619, 899, 912, 938, 945,
970 #1998 nm 4§ 12 AUk Br g AL AL Py 5 450 195 19 S A K U i
B, JREE AR A RO B R AE I T P B AR5 M L Bl Li
SENTVR £ A ATk F 425~1 000 nm (96T KGR, B
T 463, 555, 687, 712, 813 Fl 970 nm 2 ER1E I Bt 55 8 ¥
FRAE 25 4 T L DX 43 2 S 95 FAIL AR 353 177

R2 NHEERENRLERE

Table 2 Spectral characteristics of several main diseases
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Application of Spectral Imaging Technology for Detecting Crop Disease
Information: A Review

BAT Xue-bing, YU Jian-shu, FU Ze-tian, ZHANG Ling-xian, LI Xin-xing"
Beijing Laboratory of Food Quality and Safety, College of Information and Electrical Engineering, China Agricultural

University, Beijing 100083, China

Abstract As one of the major factors hindering crops growth, crop diseases make more than 12% loss of crop yield annually.
Diseases not only directly reduce crop yields, but also seriously debase the quality of agricultural products, and even cause food
safety accidents. Spectral imaging technique is aninformation foraging approach that fuses image processing and spectroscopy. It
couldobtain image and spectral information of crop diseases simultaneously and describediseased spots feature intuitively.
Spectral imaging technology improves the accuracy and efficiency of crop disease detection because of the advantage of union of
imagery and spectrum and has been a hotspot at present research. This paper reviews the related literatures in recent six years,
and analyses the advantages and limitations of spectral imaging technology in crop disease detection and focuses on the third key
technology of spectral imaging in crop disease detection. The third key technology of spectral imaging in crop disease detection is
emphasized: (1) Spectral image segmentation technology, focusing on the advantages and application scope analysis of four com-
mon segmentation algorithms; (2) spectral feature and spatial feature extraction technology. focusing on the accuracy compari-
son of spatial features, spectral features and their weighted combination of disease information expression; (3) detection model,
focusing on the stability and prospects of spectral vegetation index and machine learning model in crop disease detection. Finally,
this paper prospects the application prospect and research trend of spectral imaging technology in the field of crop disease detec-

tion, and provides a comprehensive and systematic reference for related research.
Keywords Spectral imaging technology; Crop diseases detection; Spectral characteristic analysis; Pattern recognition
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