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Fig. 1 Reflectance spectra of original canopy
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Fig. 2 Canopy reflectance spectra after filtering
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Fig. 3 The first derivative curve of different potato

varieties at the same growth period
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Table 1 Comparison of hyperspectral position parameters
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Table 2 Comparison of hyperspectral width parameters
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e 258 10 PEY PN TE H LR
MHAE  HGEE JORE/X EHA5 MOEE G/ N EH45 ROEE s/ %

FARURIE A 121.99 128. 11 2.52 151. 99 181. 96 8.97 102. 35 155. 09 20. 49
T 321 1 AR 7.316 7. 80 3.17 8. 50 11. 67 15.72 5. 38 7.89 19. 01
Fapuniapal 10. 41 10. 86 2.11 14. 88 16. 45 5.02 11. 20 14. 17 11.70

2 I T FH 10. 86 11.73 3. 84 14.11 18.75 14.13 11. 21 13.68 9.91
syl 11. 64 43. 84 61.11

xRS ERIERHESHHIL
Table 5 Comparison of hyperspectral reflectance parameters
P 2578 i) SV PN TER R R
LR A5 WG TR/ EH 4SS RONE TR/ EH45 WEEE ST/ 7

LRI I TR R, 9.522 9.362 0. 85 13. 039 13.592 2.08 10. 604 12. 704 9.01
B RFER, 3.779 3.197 8. 34 3.727 3. 085 9.42 4.065 4.072 0.10
R,/R, 2.527 2.928 7.35 3.407 4. 406 12.79 2.609 3.12 8.92
(Ry—Ry) /(R +R,) 0.432 0.491 6. 39 0. 546 0.63 7.14 0. 446 0.515 7.18
SR 22.93 31.43 25.21

TESEREN 3 A RBAEFTH, PAMPEE 4 5844
R DG T AR 2 M0/ T G R 2 S T N T AR 2 MY
TR AR L B A 0 A R T R SR S R R 2 O
[l B BL R B AE VE B AR R0 IX 23 A ] T 4 2 i Y BE ) B
o, ERZEI A RE T i 22 .

XA [ % 2 b B R BT S AT RS R AR
TR s S B RE T 4 5 R A AL B B 1 B Y Ak U S O
REFRN, LA R 2R ERK s RIS k£
SRR T 7S [R] D 4% T o Bl PRy 2 0 SO R R AR/ R /R,
Y 25 S B K5 TE BE B AR B2 000 UL AS [i]) 3 R 25 T8 1 S0 e 25 i R
W, Z /NIRRT ST A 2 S A R SR 0 U R T



% 10 )

S 54 BT

3219

ChFR B 3 A REE AT, B T AE 4 S 1 SR 0 R R
R, FLLAT R4 R, 5 53 i B 2% 2 i A LL B 06 W] ML
A (H G B IE DS Y e R /R, FH — fBfE (R, —
R /(R T RPN T B Fh 98 B hi E

18 TG SIS R S HX 3 A [ B 5% 2 i Y TR < SR B
Pt NEY AN SRR RIS ISPR L R IR 3 SR DN
JYIX o3 T S e R A RE D e O RO BE R BRI, AR B
B I BE ) e 22

R6 BRARIEHESBHITE
Table 6 Comparison of hyperspectral

characteristic parameters (%)

e WZEIE HeZE g TE B R .
Tk e et g S
A 37 4. 00 19. 00 8. 00 31. 00
TEIESH 5.00 23.00 9. 00 37.00
PR IE S8 15.13 36. 92 60. 87 112. 92
T4 11. 64 43. 84 61.11 116. 59
AR B H 22.93 31. 43 25.21 79.57

6 £ 5 KRLIE LS B AR A F W X F AT
T &% 2 T Rl 00 25 BB 1 AR AE 22 5 o AR AN ) DB AR AE S 4
TR RN . TESRZEIE U . A RO R E S X 0 5

References

B B R B RE 7 ISR B SR - RS RSB PR IE S >
RS HC GRS R L B2 18 B 25 O A e by LR
W1 TR e DG 45 AT 2 J0E 5 A [ B % S8 ol A TR 2R /)
T F T+ S 500 B 0 A3 80 355 A O = T AR 2 5> ik i 2 4K
> RSH S TE SRS A BB TE SRR 3 AR
PETT I R OGTEARRAE 2 MO AN () % S Y 25 4 B 3 A
S BN SSKUCN - RSB IRIES > R RS> %S
B>hi B SR

3 45 ®

PAEDGIE A R S5 SIS 8. IR S 5. B2 A
ST RGP 20T T 5 FE e R AR 2 X 20 [F] B
PR RE Ty . SRR (DRDUIENVES . SEEZH
0T 28 2 B0 b 3l A 70 P 2RI I IX 3 S ] ) 5 % 2 A
9 G T A 2 J5ORN T RS B0 3 4 A S8 A B X 0 AN ] 1Y
RS R 5 RO B AR R 2 BO7E SR 250 U 8 IR AN
Ay (OTEWRZEL I RO SO RS BOX 7 5 4% 35 b R
FORE Ty ik o R B E N IO AN I Ry AR R v Dl i AR S 4L
X > R SRR A BE T Btk . AE 3 A RHELEF M. R RO
WL E S RO X R T e 58 . 254 BB 0 DS B K - T
MBS KBS R R SH TSR MBS

[1] LU Xiao-ping(/5 ). Journal of Huazhong Agricultural University (F&H &\l K2 224%) . 2015, (3): 1.
[ 2] Baranowski P, Mazurek W, Wozniak J, et al. Journal of Food Engineering, 2012, 110(3); 345.

[3] LiJiangbo, Rao Xiuqgin, Ying Yibin. Journal of the Science of Food and Agriculture, 2012, 92(1); 125.
[ 4] Rajkumar P, Wang Ning, Eimasry G, et al. Journal of Food Engineering, 2012, 108(1): 194.

[ 5] XU Meng-ling, LI Xiao-yu, KU Jing, et al (%%, Z5/N5EL,
Kl 2247 » 2015, 6(8): 2988

& #, %). Journal of Food Safety and Quality Inspection (£ i %4 Jfi 4t

[ 6] DENG Jian-meng, WANG Hong-jun, LI Zou-zou, et al GB#ESf, ELL%, BAR4F, %). Food and Machinery (£ 5 5HLH) . 2016, 32

(11): 122,
[ 7] XU Ming-zhu, LI Mei, BAI Zhi-peng, et al({f B ¥k, 2=
%), 2016, 6. 205.

(= P D

%), Journal of Agricultural Mechanization Research (4% #L 4k #F

[8]

CHENG Zheng-guang, LI XIN, FAN Xue-jia, et al(JE4 %, 2=
Hr). 2016, 36(8) . 2474.

HUANG Wen-jiang (i 3 7T.). Mechanism and Application of Crop Disease Remote Sensing Monitoring (/£ ¥ 5 3 1% J&& W i HLFE 5 5% D .
Beijing: China Agricultural Science and Technology Press(Jb 5t . v B b Rl 2445 A 4t . 2009, 113.

. ¥, %), Spectroscopy and Spectral AnalysisOti 24 5 Y6 4



3220 S 5 6 M %38 &

Analysis on the Ability of Distinguishing Potato Varieties with Different
Hyperspectral Parameters

DUAN Ding-ding' , HE Ying-bin" ?* , LUO Shan-jun’*, WANG Zhuo-zhuo*
1. Institute of Agriculture Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China
2. Academy of Management, Tianjin Polytechnic University, Tianjin 300387, China

Abstract In this paper, the spectral characteristics of potato key growth period are analyzed by using hyperspectral remote sens-
ing technology, and a quick method to distinguish different potato varieties was proposed. In addition, two potato varieties with
early maturity and medium maturity are taken as the research materials, and the canopy reflectance spectrum curves of tuber for-
mation stage, tuber expansion stage and starch accumulation stage are collected, Savitzky-Golay filtering smoothing and first or-
der differential processing are applied to the measured reflectance spectrum curve, hyperspectral position parameters, amplitude
parameters, area parameters, width parameters and reflectance parameters are used as evaluation indices, according to the con-
tribution rate of 21 hyperspectral characteristic parameters, their ability to distinguish different potato varieties is evaluated. The
results show that: (1) The ability of the same type of high spectral characteristic parameters to distinguish potato varieties at
different growth stages is different. Hyperspectral position parameters, width parameters and reflectance parameters have the
strongest ability to distinguish different potato varieties during tuber expansion stage, followed by starch accumulation stage;
high spectral amplitude parameters and area parameters have the strongest differentiation ability in starch accumulation stage,
followed by tuber expansion stage, and the 5 types of hyperspectral characteristic parameters have the worst differentiation abili-
ty in tuber formation stage. (2) In the same growth stage, there are differences between the 5 kinds of hyperspectral characteris-
tic parameters in distinguishing potato varieties. In the tuber formation stage, the ability of distinguishing 5 kinds of hyperspec-
tral characteristic parameters from strong to weak is as follows: reflectance parameter>amplitude parameter>area parameter >
width parameter™> position parameter; In the period of tuber expansion and starch accumulation, the order from strength to
weakness is as follows: area parameter >amplitude parameter > reflectance parameter width parameter > position parameter.
The comprehensive ability from strong to weak is as follows: area parameter >amplitude parameter > reflectivity parameter >

width parameter™>position parameter.
Keywords Spectral characteristics; Spectral parameters; Potato varieties; Filtering treatment; First order differential
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