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Algorithm and Its Implementation of Bas-Relief
Generation Using Image Overlay

ZHU Yuheng'?*, LIU Bin"*, ZHANG Lingbo'**
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2. Fujian Provincial Key Laboratory of Special Manufacturing, Huagiao University, Xiamen 361021, China)

Abstract; Aiming at the problem of the detail features of bas-relief generated by image and the relative posi-
tion of the features in the bas-relief space, an overlay based bas-relief generation algorithm is proposed in this
work. Compressing gray value of the input image is used to obtain basal bas-relief outline. Getting complemen-
tary set of gray value of the input image and compressing the complementary is set to obtain amending bas-re-
lief outline. Adding overlay with the basal bas-relief is to obtain bas-relief outline. Dealing the input image
with dehazing algorithm and enhancing its contrast to get enhanced image's detailed image. Compressing gray
value of the detailed image and adding it to bas-relief outline is to enhance the detail of bas-relief. Experimental
results show that the algorithm proposed in this work can be applied in images with various scenes, and the ob-
tained bas-relief has distinct detail.
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Fig. 1 Pretreatment renderings

2 BEBHRK

FEEL 1 1 R 50 FE A TR MR b B VR B W06 12 8+ H Corw y) 3% B b — 5 1 R 6 (L TR 90 L
[02557. KR4 b IR B I 5 S o 10 092 ol 2 1 19 R 15 1. 5 Lo 37 J2 5
R =lr |
R, =|r |2
3 e W, S8 s 7R p 7 I R s B p 42 B R AT A6 1 R B A
i1 s R, AR, 4301 s 77 A p 77 ) B0 RS 2. SCHR MR 2 p O T 4B E s 71 b R E R
o PR S 2 DV R 12 P8 S R B S R S T MEIR I Fe Cevy) UL

http: / www, hdxb. hqu. edu. cn

(3



174 A R e Al CA R B 2R O 2018 4F

Fr(xsy) = vVH(x,y). (4)
i 3 CO AT 3O — MR EOEZE A . 8 T O (R 48 IR 48 R B, b Ak 51 A — R4 A 5 (>
0) ,J”\U:EE(AL)/E% AL .

Felasy) = VH(z ) + 3. (5)
T 7 AR R A FS T R A R L U I R A 1SS L Lo s oo s IR K
(5) 75K

Feany) = op) VA 48
V255 1 8
R 3 20 FE 41 BV UG A0 2 B B 2 3 4, =500, =05, = 10. \
AR AR 't B 58 2 075 S A O SR T AAS 3 06 T RGO 5 R 40 i TR AR . %ZFE?%ZT@ |
BOotRmE R E iAo ig. ront renderings

(6)

T, =n/n |1, lz,L

T, =n/m | ¢, |2
RO W T T, 52500 s Iy FUR p 7 RGBS 35 B0 Sy BIR A BRAGHT 405, 7 L 2200 p 5 1 )
g3 P PR R 3135 6 A5 S S5 7 O A VA J8 035 P8 S S0 2 . 88 o 47 5 5 R 750 50 1 97
JEGRBE N Fr (. y) o 1] LIFS 5]

Frl(x,y) = /n/n, /(255 —H(x,y)). )

SR8 P T i TR B8 4. VRS I 7 B iR 6 JEE 2 98 K Lo w00 ]+ 40 /s Ty =1 T 4
(255 —H(x,y)) +8
V255 B
FH (90 X 4N UEAT P45 7T 15 % AR L I 3 B 7%, 81 3 . 8, = 50050, =03, = 10.
K OB TR BT A & i B X (D3 [ ‘ :

7

Fr(x,y) = (o —pi

W £ P 357 [ 298 L /aﬁi\ﬁfﬁ‘;f\
A8 1 YR 1 b 75 90 0 P VRS £ 8 B e

Flx,y) = Fr(x,y) +iF(x,y). (10)
BINECRE L NE 4 Fros. B4 dri=0. 2.

3 {ATiEsE

PSR BE A5 B & I 459 30 500435 1) e B L (R 2
BA )40 15 B 32 B — 2 15 L R SOk
14 R A 0 7 s an 1y BOR B3, |56, 5l
A% 55 MG RA AR A R A0 IR 5 A % 35 KRB H

I(x,y) = t(x,»J(x,y) + A —1t(x,y))A. (1D
XAD P J(a, )=, (o) J (xay) s Jo (o y)D T HIEGEG T (o, DA IZB B EE I(x.y) =
(I (zyy) s I, (xay) s Iy (s y) " IS S SR B (o W A B AE A= (A LA AD T R JE 3R
BGHE (s B R 50 (s y) € L0, 1A IR R R AE (oo ) A0 PO RUE. LR Al J8 B R 8550,
e AN AR EAT 4 55 53 RS DB~ 2450 32 (0 25 2% DX 3 A v 22 26 7 32 IX ) TG 48 %
Ll 350 M e o 19 DX, R 82 4 A5 43 3R LU AR T 31 e /0 X3/ 0N 1 0 508 18 1) L. BB Xl b il | (T (s
WL Ceay) Iy (e y)) — (255,255, 255) || B /N 5, FCAF S Jal Bl 9 5% ' 14 £

PR ¥ T3 25 97 R %) B B B

B3 S sCR E 4 BRI
Fig. 3 Back renderings Fig.4 Overlay renderings

CMSE - E (]L(I’J‘)\)]) 7‘]‘)- (12)
p=1
KA H c€ {r g, b} HEMG B EMEE T, FEGHE LR XIRN T, (o) 3. dE— 2 nT 5
N -
L Uy — 1D
Cuse = ; s VA (13)

http: / www, hdxb. hqu. edu. cn



el ARERA, A5 SR B I P A5 0 0 e A 1O 0k B s B 175

A A3 A L ERAE EIRXIRN T o y) B9F 3. 15X C13) AT ¢ 55 500k BG5S
P24 ¢ A R s /N 3 S T RS S A 3 Hh . O 1 7R DR IR LB TR] I D /0 ik S SE SRS B
B0 X G B B BRI KR A5 R (R H A A o K i) Ry

E - Ecomrast +ALEIOSS ’ (14)
(J(xoy) —JF (I (xyy) — 1)
Ecuntra:t - i - o7 (15)
celrbl beB Ny (-e;’;,hu;s t* Ny
Ew. = >, >, {(min{0,] (&, )* + (max{0, ], (x,y) —255})%} =
c€ {r.g.b} peB
L% *A 255 *A
DD R D) 4 D) (AL — 25507 (D) ) (16)
ce{r,g.b} i=0 t i=p t

A A~ A5 H A, RPEZ A BE; T AT 430102 T (s ) B L (s ) FE X B B39 065 N
X B EMBREANEGA (DRIEXE B EBREME 19 E I B GHE 5o 18 25 A BIE bl B
4 Ik 1AL

AT b3 T i A4 ) A0 0 5 1 L T Sobel g1 R I S 7T SR IBCAR T 5 B RKE A 2 0 48 15 R
B 0B PEE b A 3 A0S 9 1 P

223 Sobel 332 A6 51 7T LAA3 3] 18145 rb 48 B RRAE K RIS ) 56 B e Ak FH =X (6D TR 4, IR 4 )5 1Y
FEY N Fy (s y) s B NS HESS B 145 2 iR 40 9 ik 255 0o T 13

Flx,y) = Fi(x,y) + F;(x,y) +jF;(x,y). (17

NADH ) HEAR G R EG N F (o, ) BN E 25 2R 01E 5 Frzs. |81 5 i .i=0.2;j=0. 05.

Ca) [ B 2001 3 i (b) Sobel 31 45 55 7 45 R (o) & EFRERCR
BS54 s R K

Fig.5 Detail enhancement renderings
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Fig. 9 Bas-relief renderings of relief grayscale
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