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Multi-scale enhancement of laser images based on variable
structure deep learning
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Abstract ; In order to avoid the obvious drawbacks of traditional image enhancement methods in addressing the demand
for multi-scale image enhancement,a laser image multi-scale enhancement based on variable structure deep learning is
designed in this paper. Firstly,a variable structure deep learning model is constructed, and in the generative network
module ,a weighted least squares filter is used to filter and decompose the image. Then,the detail layer of images is
enhanced through adaptive enhancement technology. Subsequently, the detail layer is fused with the base layer and re-
constructed through the deconvolution layer of the convolutional neural network. In the discrimination network module,
the PatchGAN structure is used to distinguish the authenticity of the generated image and the target image , and repeat-
ed optimization is achieved through the superposition training of the loss function to enhance the infrared laser im-
age. The experimental results show that this method not only effectively preserves the edges and details of the image,
but also achieves a global smooth and delicate effect, significantly improving the contrast and clarity of the image ,and

at the same time performs well in all the objective evaluation indicators.

ESTE A8 R A LA AT 6 R AR BFFEI B (No. TR H M 2022)205 5) 7B,

YEE R 2k (1987 —) 5B A, =g T RRN , EERFFT T 10 SR A R AR L PRI 8 s e 2 425
E-mail ;: dushan32481626@ 163. com

WIAES - X0 (1986 - ) 55, i, AR, FEHF 5 7 o N L e 5 RB ST . E-mail : dushan32481626@ 163. com

s B #9:2024-06-18



Bt 5 4 4 No.2 2025

B SrAF BT ARSI S ] RO G 22 R R i 227

Keywords : laser imaging; filter ;multi scale stratification ; adaptive enhancement ; generate adversarial networks ; multi-

scale enhancement

1 51 &

OGBS — Rl PO 6 U5 A i 885 i R
H T ERY B He ] WO, PRIt RE 8 375 4xt it 2 ] Dl
SEAREZE S AATRL , T TE AR 48 AT LUK AS B 2
FRIME R o WOR IR AE Tk AS T A 2 7 %15 2%
SIRAESAT Tz R o i TR KA K FE AR
OGN AL K B —E 2K, I H.
TEHOCER IR E N B b 2 5 2 B R 45 T4, 52
Wi P14 P Joi S 0 3 A B2 o 38 i 2 — b [RUR Ak B 7
U T A AN R R Y A5 L B ER
20T FIRFAE SIS, 32 e LA ) Al e R AT R
R T AR BB G NG AT LS G v 2 0 75 K
3 50 P o L T S

AR AR 2% GR35 WO G G 3G 58 5 vk
AT THFSE. WNBRAR AR 25 N 42 Y —Fh I F g it
1) Retinex KRI85, il 5 IR ARG T EE
DA O 9 8 SRR = o C  NESHE U
S5G BIE N IK AR A M 20 R A S 70 i
FL RN S B T, S8 BB G 5 . (H2 %
ITEMAN R B BCR A R AR — A
DO RL T R 3 58y vk S A R
UIE WKL T RE53 2 25 18], 23 SIAEAS ) J2 19 1) = (8]
FTRL (5 B A% 2l B AR SR i e 1),
Tofs BE 0P LT AT AR B RRE , T340 8 R s A B
A S, SE MR B 38 5 . (H A% 1 5 ]
RIS AN B . R ER G S JOKs 3 43 A
M B 7 A BRSOk A 45 5, Bt T
— PRI R 07 B R RS HAE
BERITKFNBUY . Tolie H F'™ 4 N LIRHE 2 51150
Bl BT — iR TR 2 ) Ry G g 0 05 125, (5
RAZIT AEAETH W 1 9 ROR BN [R) i, Zhang
L1 A N — o 230 T M7 ST 1 22 24 o B i 3
S5 (MMDCP ) J5 ¥ 1% G 5 5 07 125, 82 B3 A
A7 R v ST A B ST A B A R A A SR
Ak, IF HLA5 G o BE 5 B I8 24 SR G I T 5
R OIS, O T A R v ) g B B Y ) R
L fi B S5 )AL, DA T 4R e R o e o (L3007 vk
T R AR X LU RE B T A3CR 2 1Y ]

A AR LR VR JF 2% 2 ( Generative Adversarial Net-

works , GAN)) BB % 7 %5 1 Ak FA ] RUBE 1) R 5 A5
BN IR EG R R Rl S A R T LU
D A M TS R UG M R T s AR AN
[F) A 55 R AN 2 H bR, 1 3 7 1 19 %8 o) 265 25 4y
MBS AERIEAL FRRCR AT T, S SOt BRI
R ALSE S Y IR G, A SCRIF9E T 38 F ) Ag 4%
PRI 2 > W BOG BRI s 05 vk, S MR B i 1Y
Mo
2 HEBEBIEE RIRIT
2.1 W R GEARIRE 5 3] W S A AR

A FHT N 4% ( Generative Adversarial Networks,
GAN) J—Fif ] 25 5 A Y4 J3E 2 ST R oy A 9
LR AR 1] P 28 B4 A B GAN I FH T30
EIZ s rh , AT DL M ) A s o B R
&, 3 Hal a2k > 20306 E G B /Y R
FNZERE DT AR 8 e JB 2 1) OGRS, 15 5 R BT
L JET GAN B O % a5 A 8] 1
B

| N |

________________________ —
| HEFII D TH AA |
|
v v
B | wvE |

AR |
SR

\—>{ HBIRs }«—]
v

K1 T CAN RYBOLIR BRI R A

Fig. 1 Structure of infrared laser image enhancement based on GAN
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Fig. 3 Infrared laser image reconstruction model
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Fig. 4 Infrared laser image enhancement results
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Tab. 1 Infrared laser image enhancement

effects of different methods
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