A ER-INC)

Chinese Optics B

KAEMTFE#:S:

i RH VERIR T2

Derivation of water MTF

HE Da-hua, XU Dong-yang, FANG Zhen

FIHASL:

A KA, VEARFH, 772, AKARMTERHE S, o EDGE, ek 3. doi: 10.37188/C0.2026-0010

HE Da-hua, XU Dong-yang, FANG Zhen. Derivation of water MTF[J]. Chinese Optics, In press. doi: 10.37188/C0.2026-0010

TELR R View online: https:/doi.org/10.37188/C0.2026-0010

FEAT ARG HoA S EE

Articles you may be interested in

SRABENE T BR8] 132 pR B TR AS Y
An MTF calculation model under the influence of ghost images

FREDEF (FRZESC) L2024, 17(5): 1183 hitps://doi.org/10.37188/C.0.2023-0121

TEBZ A PRI 152 22 0] 7 126 R R 52 1)
Effects of sinusoidal mid—spatial frequency surface errors on optical transfer function

R EDEE (FRPESC) 2024, 17(4): 725 https://doi.org/10.37188/C0.2023-0229
TR ETERER AR vh Z U AL ke

Multiple scattering transmission characteristic of polarized light in ellipsoidal fine particles

R EDEE (FRPESC) L2023, 16(2): 348 https://doi.org/10.37188/C0.2022-0144
T I RR S N A5 10 G271 126 R KN 5 )5 IS

Optical transfer function measurement based on Hartmann wavefront sensor

rREDE (FhIESC) L2025, 18(4): 819 hitps:/doi.org/10.37188/C0.2025-0012
BT KA WG PRK T R oT

The polarization mode of underwater waves based on atmospheric multiple scattering

FREDE (FR3ESC) L2023, 16(6): 1324 hitps:/doi.org/10.37188/C0.2022-0223
PR AAB I 67 R GURARAR 22 53 B B NS i3 ) B R 5 52 e

Polarization aberration analysis of catadioptric anamorphic optical systems and its effect on the point spread function

rREDE (FhIE3C) L2024, 17(6): 1408  https:/doi.org/10.37188/C0.2024-0010


https://www.chineseoptics.net.cn
https://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2026-0010
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2023-0121
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2023-0229
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0144
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2025-0012
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0223
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2024-0010

FxH FxW EP%%(EP%Y) Vol.x No. x
xxxx 4F x A Chinese OptiCS XXX. XXXX

NXEHRS 2097-1842(xxxx)x-0001-08

K4k MTF H# S

R4, FEME, 5 B
(Ao Sk AR5 B2 VOE B B ZHF R P 7N 430223)

BE KL 1 2 BT 2R 0K T8, KOS AR T O g B 2584k, S T XK R e L g 5
TR HEATE B AT, W WK ORI oA, A KT EUSALSARRL o AR AR AR TBU eR B BRIE X R, B2
TR AR OGN K T OGS o041, SR 5 T T B AR A 2 FE R MS B K PR i g pR KR, o J £ B T R e 5 R T 5 AR
SR TR S R AT 25 8] PP A KRR A3 PR R TEC KRR AL SR 250 R, 40 1 T KPR i % 3k e B LA
Lo PEBE AR R IA T B0 1T 52 o SRR T B PR T BRBR A B0 7K AR IR ) 2 2o R RS T AL, A ik e BRI 1A
BT R S B 2506 2 AR PR il £ 1 e R S TR B 1 S

X B OEAKT RS B RHSH KT A KL B8R R4 AR E 2R A LR R E T

hE 5% S:P733.3 Xk RERD: A doi: 10.37188/C0.2026-0010 CSTR:32171.14.C0O.2026-0010

Derivation of water MTF
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(Huazhong Institute of Electro-Optics — Wuhan National Laboratory for Optoelectronics,
Wuhan 430223, China)
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Abstract: The quality of underwater imaging significantly deteriorates due to underwater light field which
caused by multiple scattering of water. In order to quantitatively analyze the quality degradation of underwa-
ter image, it is necessary to study the distribution of underwater light field and establish a strict underwater
image transmission model. Assuming that water VSF is spherical symmetry, underwater light field distribu-
tion formed by an ideal point light source is calculated, and then water PSF is obtained by brightness integral
along the path. Finally, water MTF in the spherical space is derived by means of mathematical tools such as
spherical harmonic function and spherical convolution. Under the condition that the intrinsic optical paramet-
ers of water are known, curves of water MTF and contrast limit factor are presented. The algorithm model
solves the derivation of water MTF under the condition of spherical water VSF, and this lays a foundation for

the derivation of water MTF under the condition of non spherical water VSF and dynamic light field.
Key words: underwater imaging; multiple scattering; underwater light field; attenuation length; point spread
function; modulated transfer function; contrast limit factor
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