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Abstract

In e-commerce, user-generated review images (UGC) play a critical role in building community trust
and influencing consumer purchase decisions. However, these images often suffer from noise and
blur due to device limitations and shooting conditions, which hinder effective product information
delivery and exacerbate information asymmetry. To address this issue, this study proposes a spa-
tially adaptive weighted saturation-value total variation (WSVTV) model for image optimization.
The model intelligently differentiates between flat regions and textured edges, suppressing noise
while preserving key product details such as fabric texture and logos. Experiments on a dataset of
1,200 real e-commerce review images demonstrate that WSVTYV significantly outperforms main-
stream methods in visual clarity, feature recognizability, and subjective evaluations. Importantly,
the optimized images enhance consumers’ ability to identify product features and build trust, im-
proving purchase decision accuracy while providing actionable insights for platforms to enhance
UGC presentation and optimize operational strategies.
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Figure 1. Effect of WSVTV model on review image enhancement and consumer feature recognition
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Table 1. Performance of denoising methods on review image clarity and consumer feature recognition (average results)

T 1. EEEEF AL EGREME KX E IR B @ EHERBER(FHER)

i b 20 WARZA PSNR SSIM AIHERBEVT S
MR$ek o ER 24.32 0.62 2.1
(n = 320) DVTV [14] 29.85 0.80 32
MTGV [15] 30.10 0.82 3.4
MCTV [16] 30.98 0.84 3.5
SVTV [2] 31.76 0.87 3.9
WSVTV 32.15 0.89 43
EEES o ER 26.45 0.65 2.3
(n=210) DVTV [14] 30.22 0.81 33
MTGV [15] 31.05 0.84 3.6
MCTV [16] 32.10 0.86 3.7
SVTV [2] 33.41 0.89 4.1
WSVTV 3428 0.91 4.4
ENEES o ER 25.67 0.61 2.0
(n=180) DVTV [14] 29.43 0.79 3.1
MTGV [15] 30.22 0.81 3.3
MCTV [16] 31.78 0.85 3.6
SVTV [2] 32.65 0.88 3.9
WSVTV 33.51 0.90 42
EEN Y] o ER 25.48 0.63 22
(n = 1200) DVTV [14] 29.83 0.80 32
MTGV [15] 30.46 0.82 3.4
MCTV [16] 31.62 0.85 3.6
SVTV [2] 32.61 0.88 3.9
WSVTV 33.62 0.90 43

MEAPATLIE ., WSVTV fE & Tl br LRI . Bmi PSNR A1 SSIM (B2 B 1145 52 i it
M S /L, A BT B SE R R I R A A . RIS, RTERR BT R B e T AR T, SR P
FEWLEE RGN RERS TE BV A RO R SRR AE, TSR TH L AR50 - 1 0 R B 1 & R R BOR, DAt
PE BRI KRR AF Lo

DOI: 10.12677/ecl.2025.14113530 1022 TR 4TS


https://doi.org/10.12677/ecl.2025.14113530

3.2.3. HBEFRHIMR

LLBA R MBS NI 2), WSVTV Lfx TR, [ OR B SISO AN AR IR, (8 7 i £ S TS T
GyiRoie THMT FSE MRS B 98 DR AN v il i BT, BRI E 1, B9 PSR, JFRTT
CNER =R A2 Tl kU P

(e) M A4 (H) DVTV (2) MTGV (g) WCTV (h) SVTV (i) WSVTV

Figure 2. Impact of different denoising methods on sweater review image details and consumer recognizability
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