STUDY %R

117

DB RIEERARGE

AER 2, skfBR T, B2, ERR, BT, HR'
1SR R ARATR], T4 %I 518063;
2. WAL RA:, Rk 300401

e

DEEBNTIBBRARASERSDERRS THBRRSHIREENNILRDEME, UEISRNIEE
REMEIERECRBENRE D, BEENVARSEIIRENESR, DAERIITIE R B AR NN ER
AMBIRVARRR , AEEREN . TASR., ERRBESALEERERTWES+D ZHNARIR.
NT EEM T BESDERENENRNARERE, FAER T EFEARANDIEBEIEREAET
ASBSRANDERRERSL, 85 3T ETHERDNEERRENEL, WIRAHEIEENIDRE
HIT T BHEUARODHT, FEPRIE T BEIGRIAE BTN IEIR. RENMEASHERES, B8
SHARPEENEE, FINRRDAEBRIZRRANKEDOHET S REE,

XKigia)
BEgE; DAEER; ITENNNL; REFY

MEDHES . TP391.4 NERSID: A doi:10.11959/j.issn.2096—0271.2025009

A survey of sand-dust image visual
enhancement techniques

Sl Yazhong'?, ZHANG Xulong', YANG Fan?, WANG Jianzong', CHENG Ning', XIAO Jing'
1. Ping An Technology (Shenzhen) Co. , Ltd., Shenzhen 518063, China
2. Hebei University of Technology, Tianjin 300401, China

Abstract

The visual enhancement technology of sandstorm images aims to improve the visual perception clarity of the captured
data by imaging equipment under sandstorm weather, assisting high-level vision algorithms to enhance the ability to
obtain key features from the data. With the increasing frequency of sandstorm weather, sandstorm image visual
enhancement technology has gradually become a research hotspot in the field of image processing and has a very wide
range of applications in Al-related industries, such as remote sensing surveys, unmanned driving, and smart
transportation. To better understand the current research progress in the field of sandstorm image processing, this paper
elaborates in detail on sandstorm image enhancement algorithms based on traditional technology, sandstorm image
restoration algorithms based on atmospheric scattering models, and summarizes data-driven sandstorm image
reconstruction algorithms. It also conducts a detailed study and analysis of the construction of current public datasets
and briefly sorts out the evaluation indicators commonly used in the image enhancement field. Finally, a summary of
the above content is made, pointing out the difficulties existing in current research and prospects for the development

direction of future sandstorm image enhancement technology.
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CIEDE2000 26.9774 23.1852 39.6975 39.8556  30.7003  29.3874 22.0846 20.2577 18.7739
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YR NGT CBCS TTFIO CIDC HRDCP ROP FS SandFormer Pix2pix—D
SIRB-E(L)

NIQE 4.243 4.5722 4.8254 4.3632 4.7565 4.7977 4.2657 4.6274 4.9978
BIQI 30.4207 27.2574 26.2888 28.8989 29.1914 21.0478 19.656 20.6703 18.6568
SIRB-E(M)

NIQE 4.4573 4.9846 4.879 4.5131 4.7682 4.6789 4.8801 4.5142 4.905
BIQI 31.9037 28.4521 28.1029 30.8213 25.7518 21.4617 21.2923 21.6072 19.0212
SIRB-E(D)

NIQE 4.923 4.8946 5.3241 4.8926 4.9507 4.5474 5.0508 4.448 4.894
BIQI 32.8375 30.1753 30.278 32.4881 24.6167 21.5904 23.3045 22.4254 19.2607
SIRB-E(H)

NIQE 4.5477 4.8576 5.0053 4.6019 4.8667 4.6686 4.9712 4.5614 4.9488
BIQI 31.4879 28.9767 28.1405 30.716 26.8795 21.4086 21.2427 21.4592 19.1632

=

(a) VhEfH (b) NGT (c) CBCS (d) TTFIO (e) CIDC

(f) HRDCP (g) ROP (h) FS (i) SandFormer (j) Pix2pix-D

B6 NDLBEMIHEEEETNLRGN

BT R A B S ms , LA AU INAR 2 | R A AL B SR
I IRAT R PR TR . Bl RS ARG R B S BUA
RESFME, M AEANTEEEMXRE SIR03I7,
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