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Research of 3D Points Cloud Color Correction Method
for Fruit Tree Canopy
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Beijing 100083, China 2. Department of Electromechanical Engineering, Tangshan University, Tangshan 063000, China)

Abstract.; There are large differences between the actual colour of fruit trees canopy and the point cloud
from the ground three-dimensional laser scanner in the complex outdoors environment. In order to solve
this problem, a new color correction method for color correction was proposed. Firstly, the Pearson
coefficient and Spearman correlation coefficient were calculated to make sure that there are relationships
among the R,G,B values of the scanning spot and the R, G, B values of the 24-Patch Color Checker Chart
Classic, the solar radiation values, the angle # between 24-Patch Color Checker Chart Classic and the
earth, scan quality, and light direction variables. And then, with confidence level of 95% , an R,G,B
components multiple regression model was established by using the dual-sifting stepwise regression in
statistical method. Lastly, the model was used to correct three-dimensional points cloud colors. The
experiment results show that, using the three-dimensional point correlation regression model, the
correlation coefficient between the three-dimensional point cloud color R,G,B value and the real R,G,B
values increased from less than 0. 69 to above 0. 90 after correction, and color-corrected standard deviation
fell significantly from above 50% to below 13% . The method could be used to provide a theoretical basis
for terrestrial laser scanning to obtain more accurate three-dimensional color points cloud.
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Tab.1 Correlation between points cloud R, G, B and outside conditions
miH A TCCR24 PN EEE N 0 LR T 1] EEET Do
Spearman H] % % %{ 1. 000 0.499 " * 0.530** -0.501"" 0.097** -0.434"
Sig. (X)) 0. 000 0. 000 0. 000 0. 000 0. 000
FIi5 R Pearson M6 &5 1.000 0.446" * 0.634"* -0.536"" 0.052** -0.403""
Sig. (X)) 0. 000 0. 000 0. 000 0. 000 0. 000
n 48182 48182 48182 48 182 48 182 48 182
Spearman ] ¢ 2 5L 1. 000 0.534" " 0.581"* -0.557"" 0.086 " -0.481""
Sig. (XfM) 0. 000 0. 000 0. 000 0. 000 0. 000
FH#i 5 G Pearson #H15¢ R Bk 1. 000 0.445" " 0.685"* -0.564" " 0.031" " -0.418""
Sig. (XfN) 0. 000 0. 000 0. 000 0. 000 0. 000
n 48 182 48 182 48 182 48 182 48 182 48 182
Spearman # 3 Z 4L 1. 000 0.408 " * 0.559** -0.507"" 0.059 "~ -0.422""
Sig. ( XU) 0. 000 0. 000 0. 000 0. 000 0. 000
HH#i & B Pearson A3 &%k 1. 000 0.339" " 0.704 "~ -0.548" " 0. 009 -0.387""
Sig. ( XUf) 0. 000 0. 000 0. 000 0.050 0. 000
n 48 182 48 182 48 182 48 182 48 182 48 182
T = FORTE 0. 01 (XU /K b Rl B HY
MBS v U HY X T i 2748 5 R R i R.GC.B AKX B ZFEFYE, My, vy, .y, &

R .G .B, K P 3 {6, TCCR24 F o 251 4 90 i A 55
Mo i g ffy 6, TCCR24 A i B €8 10 3 A A 7] €8 B 2
BRI Z M YFAERERR W v, v, 0, IR

ARG =48 2 R.G.BFYIE, AT LA
Pearson RE r, r,or, HEAR (R D) HMLRLK
Ry



) R G W S B SO E SRR 31

' (X,,-_;,)(Yri_yr>
r, = = (7)

z (Xri _;/')22 (er _97,)2
izl izl

2 (Xgi _';g)(ygi _97,;>
= ——— (8)

; (Xgi _;g)zg (Yg,' _}Tg>2

3 (X =) (Y = 7)
r, = - (9)
N REOREE A )

# 1 1, Spearman Bk (4 # 5& 73 U W1, 76 & £
DXIA) R 95% W, $9 48 55 R .G\ B 5567 0] Fl 4 4
JE B S, B S . A R.G.B 51
il 5 i 2 [ Sy BRG4GB B A ARG
B R, B R A B R, e 2 A . AR
F AU Pearson F G/ R, 7E EAF X TH) g 95% I,
AR R.G B 5 TCCR24 fr e Ji (4 ik R .G\ B
B K B SHE 4 0 IE A5G, 5 TCCR24 b e 3 (1
AR S M 0 ARG, A R.G.B
5B EERAN p (/N T 0.05, RASH 5 .
2.2 BBHENRRER
2.2.1 AR

Zou S LA T I T 2 Al 2 S DL Y R

725 KA R DR 25 ) — S R 2 A 0
T AR S AT AT RE AR L 0y 48 182,
Y, Y, Y, (=12, n) HEAERE X, X, X, X,
Xy X, Xy Rzt n 5 i 179 TCCR24 1Y R,
G B, K FH%E S {H , TCCR24 5 o 4 ] 1 0z 15 b T
AR e A, AT S 0 B, DGR T Il R S 20T
WS LR PEREHL 1 25 1F ot T S50 B A — B 78
g gt Bl A R 2 B AT T A — AL B

SR FOBUHER i 16 32 A0 101 UA 75, 5 B8 31 K FH 48 5
(EANTR = [ — H AR Y 5 B Y 22 5 1k A
ARG 228, H TCCR24 /) R .G\ B 1K FH 8 S (HL A
s AR RS B LA 3 NS R N B A
FE TR AR 5

) 25 1t 7 22 TT A A A1 I Y A2 Sy

Y =B, +B. X, +B.X, +B,X; +B,.,X, +B,:X;

(10)
Yg :Bgo +Bg]Xg +Bg2X2 +,8g3X3 +Bg4X4 +,8g5X5

(11)
Y, =B +BuX, +B,X; +BiXs + B, X, + B X5

(12)

fcl:'j Bro ‘Bg{) \Bbo—’ﬂf%’%z

Boi B Bl [E I R 5L
2.2.2 BERP)H KRS I B
AR A 4] B B [ DA A, 0 2 0% A 1] )9 9 AT
BAFRIPIR R.GB iy 4 Al A, £ 2
PRECEE) 4 DSRG 0 B RO R R, E R
R BIE Y E RBOAE R BEHLIR 2 AT X
SEAE (BR T BEHLER 22 59 Al () 41 2 B O 3 ) 46 7
RSO By AL B R AT LA L BEE R 7
wmHR-1 . R-1 .R-11 .R-IV4 R G A5 8]
o R— 1 BBUAY 2 DB W s R -IVET Y 5 A4
i, R S A A K 3 10 AR R AL A P A
o F,6hEMNG-1.6-1.6- .6-IV4 4>
B, B4y B—1 .B—11 .B—11 .B-IN4 A~ fi7
WP L . R R, RN, R -V
G —IVHELRY B —IV AR R B 1y [l I A2 8 ] 5 3 )
B~ 90.0% 91.5% .89. 7% ,
2 HEICH
Tab.2 Model summary

LY R, R? W R BEPLIR 22 AT
R-1 0.789° 0.623 0.623 44, 488
R-1 0.872" 0.761 0.761 35.387
R-T 0.891° 0.794 0.794 32.904
R-IV 0. 900! 0.811 0.811 31. 520
G-1 0.806° 0. 650 0. 650 48.070
G-1 0. 886" 0.784 0.784 37.729
G-I 0.905° 0.818 0.818 34. 609
G-IV 0.915* 0. 837 0. 837 32.827
B-1 0.776° 0. 602 0. 602 49.017
B-1 0. 852" 0.726 0.726 40. 682
B-1I 0.887° 0.787 0.787 35.828
B-IV 0.897¢ 0. 805 0. 805 34.313
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Tab.3 Anova® analysis of R,G,B model
LAY 7 df ¥ o7 F Sig.
[FH 2.048 x10% 5 4,095 x10% 41224.7 0.000"
7% 4.786 x107 48 176 993.537
EH 2.660 x10% 5 5.320 x107 49371.8 0.000"
%75 5.191 x107 48176 1077.590
FIH 2.339 x10% 5 4.679 x107 39736.0 0.000"
7 5.672 x107 48176 1177.404
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Tab.4 Regression coefficient
A bt Ak 3 S PR e 2B .
e t Sig.
B kiR % B
W -910. 849 4. 280 -212.799 0. 000
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6 2.260 0.021 0.714 106. 511 0. 000
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o -1 104.980 4. 643 -238.013 0. 000
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/] 2.907 0.023 0. 857 125. 851 0. 000
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Tab.5 Paird-sample correlation coefficient
HEAA G B MR Sig.
PR AR R & F4 5 R 54 464 0. 690 0. 000
PR R & T R 54 464 0.984 0. 000
FrfER G & HIE A G 54 464 0. 639 0. 000
FrfE i G & HI G 54 464 0.981 0. 000
FrUfERR B & Hi 5 B 54 464 0. 493 0. 000
FrifE AR B & Hi B 54 464 0.974 0. 000

9 IE e HE I AT RS DR S S 4 T RLfEL R LG
B AHE R 55720 0. 994 0. 991 ,0. 994, 3 H. Sig. ¥4
/NT0.005, B = 4 5 B 1R BT IE T AL IE A
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Tab.6 Paird-sample ; test
FEAA A bl 2 t df Sig.
FRMEGHR R & Hi A R 53.587 -319.803 54463  0.000
FRMEB R & I R 11.367 -317.851 54463 0.000
PRUEGEIR G & i G 48.497  —408.263 54463 0.000
Frifi itk G & Fill G 10.227 -407.327 54463  0.000
FRUECRR B & HiE A B 57.873  -435.940 54463 0.000
PR B & W B 12.145 -436.286 54463  0.000
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