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veloped by our team to solve the problems that the fluctuation of reflectance measurement error was large and the sampling
window period was short for the passive light source crop growth information sensors, due to the change of solar elevation.
To verify the sun tracking accuracy of the solar tracking platform and its effect on eliminating the influence of solar elevation
on crop growth information sensors, the performance of the platform was evaluated through the sun tracking accuracy test,
standard reflectance detection comparison, and crop reflectance measurement verification, based on the passive light source
crop growth information sensor our group had already developed. The results indicated that the average deviation angle for
tracking the sun in the horizontal direction of the platform was 0.592°, and the average deviation angle of the sun tracking
in the vertical direction was 0.470°. Affected by the solar elevation, amplitude of the reflectance measured directly by crop
growth information sensors from 10%, 20% , 40% and 60% reflectance standards and crop canopy during 8:00-17.00,
was more than 60. 00% , and only the reflectance measured around noon (11;00-13;00) was more accurate. However, the
reflectance from 800 to 17:00 was more accurate, and the reflectance fluctuation was within 2.53% , when the same object
was measured using the crop growth information sensor carried by the platform. These results suggest that the use of the solar
tracking platform can enhance the sampling accuracy of the passive light source crop growth information sensors, and pro-

long the daily working time of the sensor by more than one time.
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Fig.1 Schematic diagram for the effect of solar altitude angle
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on crop reflectance measurement
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Fig.2 Schematic diagram of the solar tracking platform
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Fig.4 Experimental scene of measuring the reflectivity by reflectance standards
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Fig.5 Experimental scene of measuring rapeseed reflectivity
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Fig.6 The 1 : 1 diagram between the actual deviation from sun and automatic callback angle in horizontal and vertical directions for the

solar tracking platform

2.2 hRofE BT ER IR BE AR = 15 X bk 4 A
VEYIHE KA B AR IR I 2 A o K BE AR 710 nm
W BRI ZXT LI 25 3R 1 R, S5 %W,
F£8:00—-17 : 008 [AI BL P, VE M A= KA B A% I8 B 42
NSt o A R A S 5 3 Bt ) i) 22 < U™ S R AR 4k
7)), 48X IR 227 0. 31% % 62. 10% 7E 4k, b #E 22 78
15.75% %23. 70% 7“8 4k ; £ 11:00— 1300 B 6] B P
J R A IR FZEAE0.15% F3. 46% 74k, , Ik sh e
3.31% ;1£10:00-11:00,13:00— 14 : 00} &) Bt P, Ji2
SRR 4 0 152 25 7E0.31% %10, 27% 25 Ak ; F A B
[ B3, 0 2 S 38 446 X6 5% 25 1T 3K 60. 00% LA -, T
i 132 H % 85, % 1~8.00- 17 .00 0F BE Y, I it %
B[R] D0 B .« U AU AR Ak 48 X 1R 22 7E 0. 06% 2
2.53%7E Ak, 48 % iR 25 W8 BE A 2. 47% , br HE 25 AE
0.56% 2 1. 77%%4k, fHHLZ N, iHZE H3EE )G,
F£8:00-17 .00 , VEYI A 4 A7 B A% IR DN A v J

JEHR 710 nm U B PRA4 %R 22 B 62. 10% % 5
2.53% UL W, ki #E 22 i 15.75%~ 23.70% [% %=
0.56%~1.77%.

VED A7 B AL ERER D AR UE K E AR 870 nm I
BEUF T g 25 R an gk 2 & 8 i, 7E8:00-
17 : 00 [RI B N, VR 2B AR 8 A s B2 D b A
TREE MU R XF IR ZEAEO. 13% 2269, 14% 754k, hnife
FZTE17. 10% % 25. 88% 7% 4k ; #F 11.00- 13,00 B 1] B¢
N, RS R AR IETEO. 13% Z24. 00% 784k , 1k Zh i &
4 3. 87% ;7£10:00—11:00 13 ;00— 14 ; 00K} [6] B Py , 1l
TR RHRIELEL. 18% 2213, 88% 754k, ; oAb 7]
B, Wi s S AR 4 X 5 22 1T 3K 65. 00% LA b, Tl
% H 3B AR AR AT B AR IR DU SR o 3 A
ST 2, 7E 8:00— 1700 4, S 5 28 4 % 152 25 U AE
0. 02% % 2. 27% 75 Ak, 26 %152 2% I Sl Bl 2. 25%,
FRIEZETEO. 60% 2 1. 15% 44k, % H3 8 )5, 7F



1546 TP 42k ¥ iR 2022 4E 4 38 & 56 W

8:00-17.00 VEW A K A5 BAL A M bR UE IR FEEAL FrufEZEH17. 10% ~25. 88% % 0. 60% ~ 1. 75% .,

870 nm B SR A NHR2ZE ) 69. 14% 4 % 2. 27%,
1 FRAEKREW 710 nm HERFERNELE

Table 1 Measured reflectance of reflectance standards at 710 nm
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Fig.7 Daily variation of reflectance at 710 nm band with and without the solar tracking platform
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Table 2 Measured reflectance of reflectance standards at 870 nm
S -
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Table 3 Rapeseed canopy reflectance at 710 nm and 870 nm
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Fig.9 Daily variation of spectral reflectance for rapeseed canopy
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