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High-gloss suppression and detail enhancement method for metal parts
ZHA Yuhan, HAN Zongwang, WU Shiqing, CHEN Long

(' School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The high gloss on metal parts’ surfaces often leads to the loss of image details and texture blurring, significantly affecting
image quality. This paper proposes a high-gloss suppression and detail enhancement method for metal parts, establishing an
algorithm framework that encompasses high-gloss region detection, suppression, and detail enhancement. First, a Retinex algorithm
based on side-window filtering is employed to separate illumination and reflection components, generating a high-gloss mask to
locate high-gloss regions. Then, based on the dichromatic reflection model, illumination-free images are fused with the high-gloss
mask to effectively suppress abnormal brightness in highlighted areas. Finally, the brightness channel is decomposed into low-
frequency and high-frequency features, which are enhanced using illumination smoothing and gradient fusion, respectively, to
restore edges and texture details, thereby improving overall image quality. Experimental results demonstrate that the proposed
method can effectively eliminate high-gloss interference and possess prominent advantages in restoring image details.

Key words: high-gloss suppression; detail enhancement; Retinex algorithm; side-window filtering; dichromatic reflection model

i SRR A ANRDE IR T 1 8BS R G R

05l = WA b 1038 B ) 320 1 R A e

TE TV A 5E 55 A Sh AN S5 0 T 5, 2B
PRI IS A i i PR o i o, L2
REGIRTI RGBT, BER S 1 B A o0
FOBHLR RO IR 3 A A 2 i 35 AR 34
GRS IEARAFAL 38 2 25 PG I3 FRH AR 0l S5 4T 55
FIABMRZE . NI Ay A 20 0 e KR
PRI, & B U i 27 [h]

BEXFmDEIRI, A BT 20 Z R DG
NSRS L= U N S 2 b7 S

BEE£WH.: BRARR2EH4 (52005338)

e (E T DGR R i 5 0 A B AR R HEL
PR TS Z A Mz T, kA
G EAI R vk BN R | 1% 7 vl A R AR MR s
JFE 0 B IS A3 o, 400 B T B DL i O
W7 AN, Tan 268 32 HY Specular-Free J5 5, F
05 25 0] ) A1 R 2 2 B T S 50 5 18 S 33 i
{255 v LBtk B, Yang S5 ) X6 2 345
Tl R R | ot i S S 18 R e AT AR
Ak, SIS | o G A R ) R X Y

EE®E A AT (2000—) 5B W-EF5EA: . FEFFETT 1) ML ,
WEEE . #RE(1995—) , B WEwRA: . FER T ALERIES5PEE A . Email : 17862071806@ 163. com,

Wi HE: 2025-01-02 Y ENREELN ¢+ 474 7t 5 5 A




168 oo ®m M5 M OH

16 %

AN R RIAREREE, Guo M R AME
B IIASURE PR ey et 2 T 1k, R P 5 s 5 0 1 A s
B PEIH EE, RIEHS IE T 6O AR A (H e Ab 3
FOCX L G R R 255 ERN
RGB 75 [l 3] HSV Zi (625 (8], 454 Gamma % 1E
55 22 RUBE BG5S et S 0 v A o), (E Ak 385 R 1Y
R R AR, Mu 25 LT 5] S U B A |
T UE VT WA 5] AR T ORI R S B Ak
TIHIES T B E AR 5 ) A R i S A )
B, SETAOMIEE 0 [ B sR AE  HOr E
i fe ikt o bl v T o KA Ak, (HX 26
T A S A R iR AR P RO S

WAL 4T 3 5 2 G BT A% O 55 2
—  H A PR R EMG 2 5805 B ZAT 5 AL
TRIE T EUGARIE B 2 I8 O, i B 452 e [R5 Y ]
fife B S SRl FbEDS SR, B kT e
SIS , H I SO s SO E B R ARl
PRI, e 4 v S o ) [ s A A5tk RS 4,
28 R Y R ST I () AT 55 B el S
TR A ZE A, AT DI TG &, R R IS
SERLSER AT 55 SR B AR 1 B HE S 5

B b A ()L, AR SCHE T — Pl 1) 4 SR A

ESEERE = e RS R e (f e N =1 [
R v ) 380 40 G iR ) e R LA RE SR, SR 4
RFW ZOT LR A RO H E DL T, BE W
BERIATE B, IF7E 2 20X L 3t o i 9 1
e PERE
1 Hixigit
1.1 EREHIESR

AR R O T Y0 R 4w A R A
FrHR A AR AR WA 1 PR, B S, W ARIR
R I T 2 U8 1Y Retinex B3 Kf US43 25 M
W 5 RS ol R R S B I S i 22
A R G A R T IR R G D 4
RS E XM, R R e 2= HSV (B R %
(], 35 A€, S5 SRS AR50k 8 O DXl ) 5% T S S
HEFTH] , DTl 2 5 B S5 o 3k 4 42 Jmp A BHE 366
MR, e, S0 R DX T i 2k 1) )
Ao PR T 1Y) 0 A A AT A A 1 A o AR A
I3 R FH S B S A2 4 SR G IR — B, DL Sk
TR RE RS 3 SR Ty v R A S M BORHIE , e 2
A i e LA R

Pt Retinex 595 LA S AR RGB to HSV
ARG 1R G XA G E %
SERE
HSV to RGB
| RATRFAIE ]
B EE R A S
i R Vi E E R
AT O ] AR

E1 BhiES5SHEFERTERER

Fig.1 Flowchart of the high-gloss suppression and detail enhancement method
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Fig.2 Side-window filtering window
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Fig.3 Experimental comparison of different methods
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Table 1 Experimental metrics of different methods
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Fig.4 Visual comparison in ablation experiments
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Fig.5 Visual comparison in ablation experiments
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Table 2 Metrics of ablation experiments

BIEATR PSNR/dB SSIM Entropy
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