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Influence Analysis of Light Intensity on Kinect v2 Depth
Measurement Accuracy
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(College of Mechanical and Electrical Engineering, Hebei Agricultural University, Baoding 071001, China)

Abstract; Kinect v2 depth measurement is greatly affected by the lighting environment, in order to
quantitatively analyze the influence of lighting factors on Kinect v2 measurement accuracy, a Kinect v2
depth measurement test system was constructed, orthogonal tests of depth measurement at different
distances and different lighting intensities were conducted, the specific areas of noise distribution in depth
data were derived, a depth data correction model under the influence of lighting intensity was
established. The depth measurement error was compensated. The test results showed that the noise
interference in the depth data mainly existed in the edges and four corner parts, and gradually spreaded to
the center part with the increase of measurement distance and light intensity, but the effect of light
intensity was more significant, and the effective rate of depth data did not exceed 60% when the light
intensity exceeded 6 500 lx. The average relative error of depth data measurement was reduced by
44.55% after the correction of depth measurement data by using the light intensity compensation model.
In addition, it was applied in peanut canopy information acquisition to verify the effectiveness of the data
correction model.
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Fig.2 Variation curves of light intensity under

different weather conditions during experiment
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Tab.2 Data analysis of effective filling rate under

different error levels %
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different error levels
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Tab.3 Correlation analysis of light intensity, distance and effective filling rate
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Tab.4 Comparison of errors before and after correction

by light intensity compensation model
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3 711 1.241 1.223 1.209 22.22
4 991 1.453 1.424 1. 402 24. 14
5 1066 0.913 0.910 0.908 33.33
6 1 894 1. 607 1.553 1. 540 75.93
7 2320 1.320 1.288 1.276 62.50
8 2510 1.125 1.099 1.098 26. 47
9 3310 0. 844 0. 838 0.839 83.33
10 3730 1.039 1.028 1.015 18. 18
11 4030 2.001 1.821 1.892 60. 56
12 4440 0.987 0.978 0. 966 33.33
13 5270 1. 408 1.329 1.348 75.95
14 6 650 0.987 0.976 0.959 54.55
15 7420 0.987 0.976 0.957 72.73
16 7 680 0.987 0.976 0.956 81.82
17 8350 0.987 0.975 0.954 75.00
18 8 890 1.003 0.978 0.967 56. 00
19 10370 1. 003 0.976 0.963 51.85
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Fig. 10  Image information of peanut canopy obtained

by facing light

MIE 10 7T LUE i, BE & O BGR B 19 R B, RGB
FIG W R T 35 B (2 IR B AR T AE 2R 5
J2 25 K A 3 7 A5 Y B 5 240G IR 5 BB 5 S 000 Ix
& R R AT R R R, KR e AL
W R 0 1 0 G 30 2% AR A AR RO o TR A G Y
JERREREE T OG8N RGB G E a5 Bt T
TG 8 5 H SO B B 23T 6 000 Ix B, ¥R B (K144
(30 2% 58 BR AR SR B WG BT 43 B o R AT DL, R A
Kinect v2 FRICH FE B B, 6] 55 0% s BT, O
RO AT, X2 BN LR 2 AT A Kinect v2
R O A e R/

FIH RGB QRN B2 ST B A7 Be 5 7T

(d) 12200 1x
B 11 3640 T IR 464 w2 ER (5 B
Fig. 11

Image information of peanut canopy obtained

under backlight conditions
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