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Abstract For the outdoor scene images shot in the same solar azimuth under different weather conditions, this paper
proposed an algorithm to estimate the illumination parameters using the chromaticity consistency. In this algorithm,
based on the basis image decomposition, the chromaticity consistency is used to solve the illumination parameters of out-
door scenes. And then,according to the illumination chromaticity correction model, the illumination parameters are opti-

mized. The experimental results show that the algorithm is effective and correct,and can accurately reconstruct the origi-

nal image according to the base images and the illumination parameters,so as to realize the seamless integration between

the virtual object and the real scene.
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Table 1 Reconstruction errors of two algorithms
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JF 5 R G B R G B
1 1.8 2.7 1.5 0.7 0.4
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3 2.7 3.5 2.3 3 1.4 1
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Table 2 Comparison of illumination parameters between

two algorithms

! o B Xk [16] % #y 5 % KK &
(b) SCHRC 16T Y 53 32 sk A5 1 2 R 4 Jl 4% k4 R G B R G B
n 1.023  0.321 0.796  0.824  0.421 0.579
Uy 0.632  1.034  0.926  0.685  0.987  0.886
1 0.248  0.864  1.210  0.394  0.894  0.756
iy 1.354  0.654  0.487 1.164  0.687  0.960
Lun 0.987  0.546  1.024  0.548  0.846  0.879
. 0.884  1.147  0.543  1.063  0.741  0.635

Co) YR PR G 5 1 SCRR 16 ] A9 B3k 19 Ol IR 2 T 22 PR A 11 1 2 TR AR

AR S CEROI7 P S R R A R 2 PR
2 FE 2(b) 43 510 2 A~ KB 7 7.3 B el RAH B
FUZ E 2Co M 2(d) 2 2 FhEk A8 200 3k B % Hobag
2 MR R PSR BH 5 O i R BH BB R B JE 1 R R s R
8o BARSCERLT7 b i B3 1 R A5 1 2K BH S 3k R R R 25 S 2k
PR A T J2 0 B — SOk (H iy SR 30 A7 0 R 62 B A O KB
L G R 25 6k VB 8 FEAR AN AE 6 T A% S5 1SR A5 1Y)
FE UG RIEAE X — B, 2 FIE 2D 2 k17 1 Ry &
B 2 KR L 18] 2() FIED 2Ch) J AR SCE BRI iR 22 1R .

(ORISR R v & Pl 3 44 T P 4 00 5 0 A S0 18 91 6 5

B A SO Ik 5 SOk 16 T B B 0 e R ST 1525 . P 3 () 2 AR [ IR BR B 1) 3 R U PRI, 71 3

Fig. 1 Comparison between our method and the (b) AR S BB TR PR 1 5 (0 %L IR
algorithm in ref. [16] % 3 91 T A SO ISR 5 SO R

(o) SCHRLL7 Jr i 50k SR A A JE TR 15 (AR SO R AT A9 2 1815

Ce) YR PEMG 55 SCHR L7 T 9 503k 19 Dt IR S AU 22 LR (a0 1 2 22 TR O YR PEE 5 T SCHRC L7 e 9 5305 A4 Ol I 2 0 220 TR (b) i D 22 AR
Ce) PRI 55 A SO 1) 06 IR S 0 20 PRUAR (o) 1 1R 22 TR 1R Cho YR B AR5 A SCRE 8 11 016 IR 2 B0 28 TR () 1 48 22 PR 4R

Bl 2 ASCHEE G SCRROL7 Db 55 0k 19 e

Fig. 2 Comparison between our method and the algorithm in ref. [17]



62 AN I A =

2018 4F

(a) 3 i & B 14

(b)3 Wi A4 Pl %

()3 i i 22 %
3 AL EMR N A B S R ER W H A

Fig. 3 Comparison between reconstruction images of

synthetic images and source images
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Table 3 Gray errors of illumination parameters of the

proposed algorithm and the real values
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Fig. 4 Augmented reality images under three different

weather conditions
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