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Abstract: [ Objective | The texture characteristics of maple leaves can reflect the symptoms of nutrient de-

ficiency.Polarization imaging is an easy—access and effective method to enhance the contrast of object features.

Based on

the texture feature model of polarized images, the research of element deficiency diagnosis for maple

75 B 87 : 2022-09-22 &[0 HH#8:2022-11-10
E2WB: FEARRER 4T H (32160417,31960363)

Project supported by the National Natural Science Foundation of China(32160417,31960363)

PEZ R T, 5230, 114, orcid.org/0000-0001-5789-0866 , wangxiao07 12@sina.com; 5l {FVE# #0011,

F BN S UG AT S5 RS T FOBIFSE , oreid.org/0000-0002-3744-4989, xujiangstart@163.com



F1 I AE T R SCRARAE A AR5 TR T 5 - 203 -

leaves with four different color differences in the same growth environment was condcuted.| Method | Based on
the characteristics of the gray level co—occurrence matrix , the texture features such as energy, entropy, contrast
and correlation were derived as the target recognition parameters , and a nutritional diagnosis model based on im-
age texture features was constructed.By controlling the polarization state of incident light, 36 groups of polariza-
tion images in different vibration directions were obtained in the same experimental environment, and the tex-
ture features of maple leaves were extracted based on the nutritional diagnosis model.The feature signal extrac-
tion algorithm based on Harris corner detection was used to measure polarized and unpolarized images respec-
tively.According to the detection results, four feature signal ranges containing the peak signal of the sample and
without mutual interference were selected to reduce the error in the process of feature signal extraction.Combin-
ing BPNN to preprocess the feature area, the invariant moments of each image were obtained.The characteristic
signals of maple leaves were taken as the test sample, and the residual value of the diagnostic model obtained
by using MATLAB software were e,,,=0.078 3,e,..=0.101 4,e,,,..=0.000 1,e¢..=0.015 3.[ Result ] Under the
unconstrained illumination condition, the non—uniformity or complexity of the texture in the sample image will
not be significantly different with the change of the rotation angle of polarizer. With the increase of polarization
angle, the four characteristic parameters of polarization image show obvious change rules.Compared with the un-
polarized image, the characteristic parameter curves in the polarization image will show a gradient trend with
the deepening of the color, and the interval remains stable.[ Conclusion | The results showed that the nutritional
status of maple leaves could be easily diagnosed by using texture features under polarization scattering charac-
teristics, and the measurement accuracy was high.The model could provide a reference method for UAV remote
sensing technology to realize the control of tree disease and insect pest, and quickly realize the recognition and
diagnosis of multiple targets in the same field of view.
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(A58 3 SV TP B AL TS KA — RN B HLE , B 0 1 4 i e S B (s PRt A
AR L] DL e S FROC R M B Rl R ROCER ™ JF A R AR R PREE T A R €,22 1 3R 1
G, AR T2 WA 3703 L 0 E A PRI PR R R AR A R 2 o [ AT o Ji 1A i A st o A
PEAT B R AE IR ARG 5 53 26 © 28 UM AL DR AT 50 U A B AR T . 4R8BS Xof A A BR AR A B 0K
AN BT 5 5, X I R o T s 8 FR T R AT R R AU W 2 & O 2 AR R R
BRI W 5 14 T 2O ARG R (255 R R AR KRG A R T R % S Y B PR AT 25 )
FRIRDL . BUAE , B RO A By A R, Jeii i — 2 Wiz P 2 G E AR 20K 12
Wik e . ARIEIN Ty AR, ST M IE 2 Wik 22 Bk ARk A2 ik A S i
JEIPIAE S X BRI B SRS W TR B R I RS E S AL 645 R AL ARS R AT SR 1A TR HR AN
St (R AR Tr i R R AT B RS A RE DN A W AR R EEA T BRI T I, TR R H A 2,
AFTIF SR R B T2 Wi P AMEL I

[ABFFETIA S M IR AR H AR B 2 WGIE B —Fh il F T3 5 M) R O E B A 20T B 1
T8 ARGEH , AT DA — N 1 (i oK 28 ml R v S BRSO A DA Ak B o (0 ke 1) S5 B 1P ) AR T 52
L5 MR P BCRAAE B O 1555 807 MR AR BB AR 237 o0 SRR ) SCHUREAIE ] 15 0 T BP o 22 19 245 B
TEA B IR ORI A S BRI o IR BORA AT 4 i R (.22 73 S A RN AR [ al 9 RAB R Y
DGR, LR LRI 5 SR 2 W RGP S

1 KGigFSHM

SIS ity DAy []— IR ST P SRAR B 4 oA ] B30 € B 0 SRR, 7 [l — AR B AN [ 20 A 145 B 20 J1, A
SO N RPES I 1R .



© 204 - AR AP N et

HR A8 6 B O B, A A7 0606 (1T3900) |
PR A 1(Bocic,0CZ202) i #EFHRE G ik A 2 (Bo-
cic,0CZ202) 453k (Basler, C23-1216-2M) . Tl AHHL
(Basler,acA1280-60gc) I HAMLAE 2= AR EE TR ‘ e
SRR R L R GE . W R —Fh (% 20 4 /
YORCE T FHRE G v ke 32k 87 0 v B 0 426 0 T
) MG AR 5 R AR . 7 0° 31 36073 Bl Y, 4 Ff 10°
Jie e — Ui 2 BRI AR A AN [RIR Bh 5 1) By
Pt EG . R T R AR 28 0 0 i 0 5000 o A 7 12
2,4 20 Y 09 EHGEE HOT- 34 4 R SOMRRIE 43
Hr 512 Wr 22 Gkt dE i e — bR e
2 WA ESRB SR SFE

5 A EUGARRE AR L, SCHUZ — R A B AR T Z 0] 23 (8] 23 A 0 DX BRRFAE , AT DL Gy b SHfe ot 1 45
1 2 WP B S5 TOWL 48 ), A S B A TR0 ) i AR

T REAS U A IR AN [ €2 22 RO A SOERIR B, P 3 T R AR R B R TIE , 23 4 St R A
MM S, S 22 £, VRN RE S B TR0 B8, DT J52 W i 00 A ) AN TR O o 7 MR P AT R B — 45 (v, )
PABARES 85 (2 + any + b)o BEIK AL AN IR BEAE A (4,7 ), 350 0 BE A O B0 A L, D07 3 g PRV b vl AT
At (4, ) (B BLAY UCBORNE — AR5 B P, URR T L P, ), MR BE AR AR . (R, bk 4 Flvg
TES i 5 K B A A A G R T LA AR R

K1 iR ER

Fig.1 Schematic diagram of measurement system
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Fig.2 Textural index of different leaves under halogen lamp
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