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Table (1): Vegetation indicators used to predict the rust of the band. These vegetation indices were
used as candidate features

Renormalized difference ;
Vegetation index, RDVI [53] (Ryir = Rr)/ v/ (RNIR + RR) Vegetation coverage

Structural independent

T - g Dy

Pigment index, SIPI [54] (Rnir = Rp)/(RNir + Rp) Figment content
leferenCeD\/JIgF:i;lon ety (Rnir — RR) Vegetation coverage
Vc;);:g::::[:c;::;s;l-g?x:}f?:( | (RNiR — RR)/(RNIR + RR +0.16) Minimize brightness-related soil effects
D] 9 ey ~ - ~
E ]a']tlf;::T,g:;;tiQ?jtd HEE: (RR — RG)/RRe2 Pigment content, vegetation health

Red-edge disease stress ((705 — 665)(RRe3 — Rr) — (783 — o :

Index, REDSI [20] 665)(Rre1 — Rr))/(2RR) Sensitive to stripe rust

Triangular vegetation index,
TVI[57]
Shortwave infrared wat
513255 mge: rSI{:/SI lz‘ﬁr (Rn1rR — Rswir)/(RNIR + Rswir) Water status

0~5“2O(RN1R —Rg) —200(Rr — Rg) Vegetation status

Disease water stress index,
DSWI [58] (RNIR + Rg)/(Rswir + Rr) Water status
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Table (3): Compositions of plant index after removal of similarity in five dates. Each row
represents the composition of the plant index after removal of similarity on the corresponding date

Date Vegetation Indices Combination
March 13 NDVI, RGB, NDVIre2, RDVI, REDSI, DSWI, EVI
March 28 NDVI, RGB, NDVIre2, RDVI, REDSI, DSWI, EVI
April 02 PSRIre2, NDVI, NDVIre2, TVI, REDSI, DSWI, EVI
April 22 PSRIre2, NDVI, NDVIre2, TVI, REDSI, DSWI, EVI
April 27 PSRIre2, NDVI, NDVIre2, TVI, REDSI, DSWI, EVI

3,50 7o b gy 5l aig VI glacuS 5 7l zaiwl (615 SFS jloolaul b calirs VI glacuS 5 cds ceolys jo
S8 odelcasoas bl .o Joleie SMOTE (v ,551 51 ool b bjg0] (sladiges .o drwlore dalllas
a4 Jolain o0 yol degome ;o pllu sdiged Cans ailoads Caw 98 ¥ Jgo )0 SMOTE 0,631 51 o 4
Jolate ols plaisl g3 a1, 00,0 plaS jo g 55 4 00gd] 5 Wl sladiges 5 «2dl al38l VF
2 @l s Jsl SFS 5 o SVM @ syar (5550l glatigad ¢ upms digad gladins ajsi 05
RDVI NDVIre2 RGB NDVI (S 5 b o lo YA 5 ko VY 5o C83 iy yidion a4 s o L O S
TVI DSWI NDVI PSRIre2 S 5 b <85 o5V« JiysT ¥ 4 sl ool s 4 DSWI 4 REDSI
PSRIre2 Jolis «2dly cuwd &85 oy YL 4 a5 S 5 o a6l VY 0 el caws 4 NDVIre2 4 REDSI
5 NDVI PSRIre2 oS 5 L cdos 1 3V « b ,gl YV ,o .00 NDVIre2 g REDSI [TVI DSWI NDVI

(O Jgo=) sl s 4, REDSI
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Figure (3): Correlation between vegetation indices on (a) March 13; (b) March 28; (c) April 2; (d)
April 22; An
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Type Original Training Samples  Balanced Training Samples after Using SMOTE
Number Ratio Number Ratio
Healthy 15 38.5% 24 50.0%
Diseased 24 61.5% 24 50.0%
Sum 39 100% 48 100%
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Figure (4): The weighting coefficients of the vegetation and rust indicators on five dates were
calculated by the aid algorithm
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Sl gy (omae 4 g (KNIN) alunos ¢ 1530 33-K SVM)) gl 10 5 ol Jio sl il :(8) Jgor
Jo3aT YV (0) 95597 Y¥ (8) 5597+ (2) 505t YA () .oyl VY (1) 50 (BPNN)

Parameter
Model Date
C Y
March 13 90.5097 0.0221
March 28 90.5097 0.3535
SVM April 02 2.8248 0.0441
April 22 45.2548 0.011
April 27 1.0 0.0625
Parameter
Model Date
k
March 13 5
March 28 5
KNN April 02 5
April 22 3
April 27 3
The number of layers
Model Date
Input Hidden Output
March 13 6 7 2
March 28 6 7 2
BPNN April 02 6 7 ;)
April 22 5 6 2
April 27 3 4 2

oy 3l el o gty IV g oS 5 il jf g pasS s S35 sty Joe a5 oloml XY
Sl # Jgaz 10 S s Jow sl el il ol solain] puiS Jlei K55 gwion Jow db! 61, SVM
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A

29T YV (0) 93597 YY () 50,97 +Y (2) 5095t YA (©) .yl W (W) 50 (S oy Jbo (i Ll 1(8) Jgur
osliiwl i (((BPNN) jLicsl g omac a5 g (KNN) aluod oy 5 Sa55-K SVM) oylasiiiy )1 5 ool by (oloo!

Kt PLS Jiligy (a3l Ol ) 3

Date Method Healthy Infected Sum UA OA Kappa
Hea]thy 13 11 24 54.2%
Infected 9 25 34 73.5%
SVM 65.5% 0.280
Sum 22 36 58
PA 59.1% 69.4%
Healthy 12 12 24 50.0%
BPNN Infected 10 24 34 70.1% 2.1% 0.208
March 13 Sum 2 36 58 ' '
PA 54.5% 66.7%
Healthy 11 13 24 45.8%
Infected 11 23 34 67.6%
KNN e 58.6% 0.136
Sum 22 36 58
PA 50.0% 63.9%
Healthy 14 10 24 58.3%
Infected 8 26 34 76.5%
SVM 69.0% 0.352
Sum 22 36 58
PA 63.6% 72.2%
Healthy 13 11 24 54.2%
BPNN Infected 9 25 34 73.5% p— P
March 28 Sum 2 36 58 ) '
PA 59.1% 69.4%
Healthy 12 12 24 50.0%
Infected 10 24 34 70.1%
KNN 62.1% 0.208
Sum 22 36 58
PA 54.5% 66.7%
Healthy 15 8 23 65.2%
Infected 7 28 35 80.0%
SVM 74.1% 0.456
Sum 22 36 58
PA 68.2% 77.8%
Healthy 14 9 23 60.9%
BPNN Infected 8 7 35 77.1% 70.7% 0.382
S Sum 2 36 58 ' '
PA 63.6% 75.0%
Healthy 13 11 24 54.2%
Infected 9 25 34 73.5%
KNN 65.5% 0.280
Sum 22 36 58

PA 59.1% 69.4%
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Continue Table (6):
Date Method Healthy Infected Sum UA OA Kappa
Healthy 17 7 24 70.8%
Infected 5 29 34 85.3%
SVM 79.3% 0.568
Sum 22 36 58
PA 77.3% 80.6%
Healthy 16 8 24 66.7%
BPNN Infected 6 28 34 82.4% 75.9% 0.49%
apala Sum 2 36 58 ' '
PA 72.7% 77.8%
Healthy 15 10 25 60.0%
Infected 7 26 33 78.8%
KNN 70.7% 0.394
Sum 22 36 58
PA 68.2% 72.2%
Healthy 18 4 22 81.8%
Infected 4 32 36 88.9%
SVM 86.2% 0.707
Sum 22 36 58
PA 81.8% 88.9%
Healthy 17 6 23 73.9%
BPNN Infected 5 30 35 85.7% 81.0% 0,601
1 B o o
Apela Sum 22 36 58
PA 77.3% 83.3%
Healthy 16 74 23 69.6%
Infected 6 29 35 82.9%
KNN 77.6% 0.528
Sum 22 36 58
PA 72.7% 80.6%

aslin Sloj 0,50 o sl aslive VI sloeaS 5 5l ool LBPNN 5 KNN (cls s, L |, SVM g, Lo
SBPNN g, (IS eds cdly (aaldl oloy Jsbo )0 by, 4w LIS qalpd 5 (IS <85 (P J9uz) oS
S B g TAY,e g IVAA VLY TS0 JEYY Liysl YV 5 JuysT VY cdiysT oY cuyle YA (oylo VY
CFAS CLYAY YA o YCABPNN LIS Colys JVYS 5 V=Y 80,0 JFY,) ogs OASKNN s,

S5 OVA 5+ FAF o YA o Yo A o WP i o KNN LS Colyo g 080 )

Cd5 g 2 i ;5 BPNN 5 KNN (sl i, 5l ity SVM i, LIS oy 5 S35 o gy dus sy
JAF JFA S5 GBPNN s, 5l e 1¥,F o 1YF F.D JY,F adllas 550 0,5 gy ;9 SVM o
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(a) March 13 (b) March 28

(c) April 02 (d) April 22

= Stripe rust samples
= Healthy samples
= Stripe rust R —— KM
= Healthy G 10 20

(e) April 27

bl 0381 5 lles puiF PA g UA liee cpizmad o yi 4y « 093 KNN g, 51yt TAS 5 JAS
5 KNN g BPNN g, 5l st aslllas 5,00 20,5 gy ;9 SVM s,
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