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Abstract: Light reconstruction refers to the calculation of light source information based on the actual lighting. In order to
ensure the consistency of light illumination, the method based on light source modeling has been widely applied in real scenes,
but the research on generating virtual light sources using real lighting results under virtual scenes is relatively scarce. In this
paper, a method for generating a rectangle surface light for a virtual scene using water surface light images is proposed. Firstly,
light shadow in water surface is extracted by the seed superpixel propagation method after superpixel segmentaion. Secondly, the
boundary of each light shadow region is extracted using the superpixel label. Finally, important sampling, based on the physical
rendering of the BRDF model, is used on the points in the light shadow boundary, and a rectangular area surface light source
corresponding to each light shadow is calculated by a ray-traced rectangular area surface light source generation algorithm. It is
proven that rectangular surface light source can be generated precisely in a virtual scene by comparing with the actual rectangular
area light source.
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Light0 0 500 (-3.9687, 1.99092, 0) 2.95216 3.04463 (21.4182,21.4182,21.4182)

Light0 0 200 (-3.5585, 2.4205, 0) 2.15409 241417 (22.9963, 22.9963, 22.9963)
R2 TSIV X IO IR L S A B G A

Light Ligth-depth e Left-Bottom (x, Y, ) width height Light-intensity (r, g, b)

Ground-truth-light0 0 500 (-4,2,0) 3 3 (20,20,20)

Light0 0 500 (-3.9687, 1.99092, 0) 2.95216 3.04463 (21.4182,21.4182,21.4182)

Light0 -3 500 (-5.0552, 2.65204, -3) 3.67095 3.81414 (22.3919, 22.3919, 22.3919)

Light0 3 500 (-2.8414, 1.39481, 3) 2.20807 2.20612 (20.8895, 20.8895, 20.8895)

R3 WA R E MY RO

Light Ligth-depth e Left-Bottom (x, Y, ) width height Light-intensity (r, g, b)

Ground-truth-light0 0 500 (-4,2,0) 3 3 (20,20,0)

Ground-truth-lightl 0 500 (5,2,0) 2 2 (10,10,0)

Light0 0 500 (-3.9687, 1.99092, 0) 2.95216 3.04463 (21.4182,21.4182,21.4182)

Lightl 0 500 (5.0145, 1.99256, 0) 1.99571 2.01065 (7.41385, 7.41385, 0.037866)

Light0 -3 500 (-5.0552, 2.65204, -3) 3.67095 3.81414 (22.3919, 22.3919, 22.3919)

Lightl -3 500 (6.63608, 2.53988, -3) 2.43089 2.72177 (6.96159, 6.96159, 0.0355561)

B7 R PRI X O E A

B8 23 X Ot E S A

Hrb: 77 B A ground-truth-light0 Y6 7 175 Je 45 )R

ground-truth-light0£E RO 52 B (7 B 40 6 1 AE 8 53 ) 2B B )

ORI EE 147 2408+ 18] B R H ground-truth-light0 £E B
F 5% B (Fr B A0 e K 350 0 ) A Bl ) i A0 S YRV G B O
F1HE21T 8 dE), HFe=500,light depth = 0; 5 &IF|H

i POL VR VE G B O LR 138 34T B di ), H 1 e=200,light
depth =0,
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8 7r. ¥l 4 ground-truth-light0 Fl ground-truth-light1 Y
P TE Ze g5 RO N RS 14T B ) s v R B 8 R H
ground-truth-light0 Fl ground-truth-light 1 Y 5 A= 5 1 % 52
(e R 20 e HE 3B 70 ) A6 S R DL V5T % JRI (O B2 353
AT FIEBATHAE HdE), HHe=500,light depth = 0; 45 &N
F F ground-truth-light0 1 ground-truth-light 1 6 J5 4E il [ '
S (e — VR 20 e HE 38 70 ) A2 RS R A0 06 058 Vi 4% V8l O 1
RIFEIMT BT H I HE), HF1e=500,light depth=-3.

53. RR#

AT IR R HTARAE T R K DR A REE B, X2
H T 5 K TG 5 o 3 F 3 2R DA K B i B A
FER T BTG ok 58 5 B2, AT 3 BOC IR w1
SFOGCREXS B AR TR X O GIR, [FIR 2 SN AR
FERE %, WWIDERE B — mRRADL S 5 2 iEE
ATARSE, ARSCHT LRI 7 0 AN BEAC B A L o

6. SZRERRIME

AR SCHRE o R AR S K T e 5 BB AR B 3 =
FIR T, F A R U7 B AR IR . I 732
I B A K T R, R SRR AE BRI R 3 s
I AIR . el R o HI L Kseed G 3= S 1L T
VAR K DG 2, AR5 R B AR AR B4 B /K T
HFIA T, e )a it #F 7t BRDF[13] /1) Blin-phong 7 (1) 5
FESCLR A ARt W 90 GRS T s 0 TR i 2 R e 2k
SR X SO IR AR A R, SR BB XT B  RE U037 5
HOGYR A7 B DL R 3037 55 OGRS FE o AR SCiE e A
FH B S F K T 5 A i B 6 TR 5 S R G PR S L, 56
TIE A SC BT I (1 R 40137 35 v T DX 3 905 A Rl B v EL 4%
B S

NTAREZRZRIEIE, EnEEAT, BRIEGIE,
5 BRI LIRS TR AR P DL RCR A e 2 5 568 B 2R AT I 119
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