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Establishment and Model Construction Based on Spectral Index of Aboveg-

round Dry Biomass of Potato
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Abstract: In order to find an efficient estimation method of potato biomass, the potato biomass and corresponding hy-
perspectral data of the seedling stage, the tuber formation stage, the tuber growth stage, the tuber growth later stage
and the starch accumulation stage in Beijing Xiaotangshan area were acquired during 2017. The R* contour maps of
the coefficient of determination between vegetation index NDVI and RVI and biomass were constructed. The gravity
center formula was used to analyze the sensitive bands of different regions to biomass. Finally, empirical regression
analysis was used to estimate the dry potato biomass with the sensitive bands as independent variables. The results in-
dicated that NDVI (382, 669) and RVI (385, 668) constructed by sensitive bands estimated accuracy reached ex-
tremely significant correlation at the level of P<0.01,the modeling R* was 0.545, the validation accuracy RMSE was
0.054 kg/m?, and MAE error was 0.040 and 0.039 kg/m’. The research showed that among all regression analysis mod-
els, the parabola model was the best (R’=0.545). The center of gravity of the R* maximum value region fitted by vegeta-
tion index NDVI and RVI can be used as the center of the sensitive band to improve the stability and accuracy of the
model, provided a new band selection method for rapid nondestructive diagnosis of potato aboveground dry biomass.
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Je 7% (partial least squares regression, PLSR) #t 37,
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T3 % i 1t R AE SR B, M T e e e — Ak
%% 45 X (normalized difference vegetation index,
NDVI) 1 b {H A 9% 75 %X (ratio vegetation index,
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1.1 RWigt

TR b A AL BT B XN B E RO
YE 4 WF 9% 7 Y BE Hb (116°26.3" E, 40°10.6' N)
TR T 36 mo IRIG T 2017 4R FE AT, BT EVE ) 2
Tk, BHERRIREEL . M2 KT, RS
e (P) S 143(P,) ¥ A Fh . D44
IR XAV K 39.6 m, g AL ALK 35 m (R AL 547
A7) N IXECH 484, /N IX T 5 mx6.6 mo SR
R FE B K A B, 50 & AN S0 50, 2%

WX 1(n X)L 3K, /S
Fi & : 4000 ££/667 m*(T,) 5000 #£/667 m*(T,, IE #
AhFE) L6000 #£/667 m*(T,) ; H 2 143 : 4000 #£/667 m?
('T,) 5000 #£/667 m*(T,, IE# 4b ) 6000 /667 m?

(Ty) o X 2(s X)) : AERTLIRANAKF, IRE
0 kg/667 m*(N,) . JR 2 10.87 kg/667 m*>(N,) . JR &
21.74 kg/667 m*(N,, IE# AL 3, 10 kg 2l &) R &R
32.61 kg/667 m*(N,) o a5 X 1 F1igw [X 2 24y il
BLIXHHES] 3B, HohdE g 1 MEE 3T
AR, A 2 TR . FH ] S B A e 4 ORI
G HEAT o DG 03 A 2 A S BOR A i
6] 20 51 k. 2017 44 A 25 H (i) ,5 A 16 H
(B2 i), 6 1 H (BZE1 KW, 6 H 14 H
(B K1) 6 H 27 H (FEMBLEW) .
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T 2 W T e 2 O 3 B8R R A 36 [ ASD
FiedSpec Pro 4 FR(350~2500 nm ) /5 Y i {217
TEACE R AE . 26T B IR BN B 5 KA,
F AL ZUAT ] 10:00~14:00 #5175, RAERS, %k &
B B R 40 em Ab W3 R 257 0 DL TR
350~1000 nm 3 [ A >R & 6] B 4 1.4 nm, 1000~
2500 nm i [l N SR AE R B R 2 nmo BEAS /N X
T J5 208 P 1A B 0 A5 4% 1 DA 25 RO R 4k R AR ALt
R REM o BEAS/NX N BERE 3 MR K 38 5] H ARG
TN H A ERK B FEA  TE/N X R 3 BRFE A
SN R A S JE OIS B, B R A S 10 5%
Sk, — /N XA 30 K
1.3 W EBFEYENE

FE RS S /N XN o B 3 R B AR 2 5256 /)N
XA I B 88 AR A HURE | 36 A% 4%, il
A S A 25 e AR ML T B ZE A A
FREE, AREUTT AL o 4 30 o0 i A AR As b ik B
#6105 “CA T 40 min, L AH W H 2 80 CHE T
48 h L |, 245 B3 B it AN, 4R BUBORE 15 4% 38
AR (kg/m?) o
1.4 FHik

AR SO R R A 1 TR
1.5 HE#HIEHNHE

R TSR )2 G TE A E  AE R R A
Az R OGO R, AS B S R T B LA 5
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T, 7E 350~1000 nm 35 [l P 352 B 44 O
T BT A PGS S B R S A A DR
M AR A9 NDVI ARV, 85 B 4 28 14 BT A
VAR S A F AT A AT S B
THEAH D Y P i R BUR?, 4 pe s B B v R A
(B0, D PR 3] 1 3R 7 TR R B0 /N 31K, () b 23
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ARAF D B o ORI
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B X BSR4y S AR R L A 43 AT 4% [l U 43
U1 TR0 A BE RN 56 UK R, O B BT AEY)
1Y OGS O A I R AR S %

kP E R ECR 07 R AR 2 (root mean
square error, RMSE ) Fl - 33 2 X} % 2% (mean abso-
lute error, MAE ) >k PF- Al 552 A5 ) 2t 1 S0 A= ) #
Z bR E o TR A0
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2.1 NDVIFARVI{&E it _EF 4 ¥ 2 8RR B ik BY

FIFH MATLAB $4, fR 4 =X (1) 1 (2) 3B AE
I B A B9 NDVI ARV, £ 57 D45 5 | 55
TAYE ke ZREE (B 2), Hr, B AR
(N VHAEBR (N,) 3490 5 2 o S i U B, 4 9 1]
4 350~1000 nm , — 4 % [i] fr XF 07 19 a5 4 A 25 PR D
BN, NN N Y SO FEH R R NDVI I RV 5 49
T POE REUAE , JEARYE RN T A R EE

FH R 2 AT, S84 b 1 3R A W e i UK
DI, 3 A T A O X 5 3 20 A X, A b A
BNDVI AT RV 5 48 9 & 8] R> 43 A — 4k & ik
AR DX 38 53 A o s A AN AR R] L 2 1 42 v i 3k ek
U B Ay B b b3 T AR o AORS B AS I 5 A A A
B4R ZUNDVI I RVI LA & /N2 TR W & R 4k
Pl B8 B R2>0.495 A DX 3 47 R DG SOk Bt ol
[ 5% 2 . NDVI 4 R>>0.495 [X 5 43 45 3 />, 8
460~476 nm F1 4\ %l 455~470 nm, R* 7 Bl K 0.495~
0.558 ; i il 643~692 nm A9\ il 350~424 nm, R*{4
[l 4 0.495~0.533 ; # fill 948~950 nm F1 2\ Hli 942~
943 nm, R* 78 Bl 4 0.499~0.512, RVI K R*>0.495 [X.
BALEE 34, B fh 460~476 nm A\l 454~470 nm ,
R* i [l 24 0.495~0.558 ; £ fill 639~692 nm F 2L %l
350~429 nm, R*7E [l 4 0.495~0.542 , 1 %l 948~950
nm FZ\ 1 942~943 nm, R*7E [l K 0.499~0.512,,
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(a) NDVI

E2 NDVIFIRVIHH Z4E

B, A ELO AR A 3 (3) 23 5l BURR X 31
O A U BB Rt o A TR RT T, ND VI
TR BP0 20 3 oA (943 nm, 949 nm) (382 nm,
669 nm) (460 nm, 470 nm) ; RVI [ 8RB A0 43
2 (943 nm, 949 nm) (385 nm, 668 nm) (460 nm,
470 nm) . M T (943 nm, 949 nm) (460 nm, 470 nm)
W BOAH M 20 1, A7 A T SR 2k R Ik
NDVIFIRVI 45 2 BUR B B
22 EFHBEEMN EHBEMEERRE
Fe 1 R BIRYRORE BE AR IEZE . B R 1 AT AL,
2 A e A U B B T 4% B M 1 A ) s AE P<0.01
IKF- b B3k B i 2 KT M AR AR e 5 Uk
P B A YR  NDVI(382 nm , 669 nm ) Fl1 RVI
(385 nm , 668 nm ) F4 £ 9l 47 £ A AL 1) e o 2R 4K R
e, HAE 24 0.545, RMSE 1 MAE f /), HAl 1
9 0.034 kg/m*F10.026 kg/m?®, H: 750K )t 45
NDVI(382 nm, 669 nm) I RVI(385 nm, 668 nm ) i
I B b 1 38 A= B B9 RMSE 1 MAE 43 51 4 0.054
ke/m* F10.040 kg/m*.0.054 kg/m* F10.039 kg/m’

3 & ®

AT LA Th % 55 v B 143 B0 2R O 5 B L R R
WF X 5, B U % T TR I i ' i AR B K

R HRERGEH EHMEME

el i
G RURE B A . . S ; ; S
R RMSE(kg/m*)  MAE (kg/m?) R RMSE(kg/m*) MAE(kg/m*)
2tk 0.514 0.035 0.026 0.427 0.059 0.043
itk 0.543 0.035 0.026 0.517 0.054 0.039
NDVI(382 nm,669 nm) )
X 0.534 0.035 0.026 0.499 0.056 0.042
Lk 0.545 0.034 0.026 0.534 0.054 0.040
2otk 0.483 0.036 0.027 0.336 0.063 0.045
B2 0.524 0.036 0.026 0.461 0.057 0.040
RVI(385 nm, 668 nm) )
XL 0.508 0.036 0.027 0.406 0.060 0.043
ek 0.545 0.034 0.026 0.519 0.054 0.039

ORI B AR A AR S AR R T R,
HR % 22 (RMSE ) F1°F- ¥ 4 XF % 25 (MAE ) PF- 4/ 455 74
KR B 45t
(1)7ENDVIFMIRVI 5 58 Y Eila R
dE & b G BE 1 R>0.495 AY R B X 3, i 1t i
OTHREA R, NDVI 5 B 48 85 A W it ) U B
Hus 24 (943 nm, 949 nm) (382 nm, 669 nm) (460
nm, 470 nm) , RVI 5 585 25+ A= 1) o 59 B B
0 K (943 nm, 949 nm) (385 nm, 668 nm) (460
nm, 470 nm) . H T (943 nm, 949 nm) (460 nm,

470 nm) % BOAH K VEE I 1, A 70 A 2R 2
P, KL NDVIFT RVI 45 2 U B (943 nm, 949
nm) (460 nm, 470 nm ) o

(2) AR H5 7 o 1) B BRI B o ST T 2R E
1910 Y ST A W e O B I H A A AR A O
AR T 5 ok 36 75 0 A 38 25 S . NDVI(382 nm, 669
nm) F1 RVI(385 nm, 668 nm ) 4 # 1Y 3 4 £k (1] ) 5
KUK B e i, R2 30 0.545, 56 3IF K & RMSE Al
MAE 4351 2 0.054 kg/m® F1 0.040 kg/m” ., 0.054 kg/m’
#10.039 kg/m*, (F#:% 115 7)
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