A ER-INC)

Chinese Optics B

T B B ST B B G BE R R AT

XK Eis BEY HEHE KRN

An improved algorithm for monocular camera edge spectrum based ranging by defocused images
JIE Deng-fei, WANG Hao, LV Hui-fang, TIAN Bo-tao, ZHANG Zhan-xiang

FIUHASLE:

A, Fi, 5Ty, HEE, sk, T 5 H e Gomis i s R B A pFFE ). h EDE2E, 2023, 16(3): 627-636.
doi: 10.37188/C0.2022-0171

JIE Deng-fei, WANG Hao, LV Hui-fang, TIAN Bo-tao, ZHANG Zhan-xiang. An improved algorithm for monocular camera edge
spectrum based ranging by defocused images[J]. Chinese Optics, 2023, 16(3): 627-636. doi: 10.37188/C0.2022-0171

TEZR R View online: https:/doi.org/10.37188/C0.2022-0171

L] RERGBR A HAN SO

Articles you may be interested in

ST OO R R Y H AR U
Object detection based on improved speeded—up robust features

rREDEY (FhIE3C) L2017, 10(6): 719 hitps://doi.org/10.3788/C0.20171006.0719
B UTECBE TP AR K 5% it Jg

Research progress in shearography and its applications

FREDEE (FRIEC) L2017, 10(3): 300 hitps://doi.org/10.3788/C0.20171003.0300
ESEE S RTRESUN

Review of image enhancement algorithms

rREDEE (FRTESC) 2017, 10(4): 438 hitps://doi.org/10.3788/C0.20171004.0438
IRABE A T2 M BUR 1 R AL 315 12

Image processing method for ophthalmic optical coherence tomography

FREDEF (FRPESC) 2019, 12(4): 731 hitps://doi.org/10.3788/C.0.20191204.0731
BRI 1 RS MR 4R IR

Hyperspectral image compression sensing based on dynamic measurement

R EDEE (FPESC) 2018, 11(4): 550  hitps://doi.org/10.3788/C0.20181104.0550

AR R P R STFTRISURF 1 DE P RERIF 5T
Research on matching performance of SIFT and SURF algorithms for high resolution remote sensing image

FFEDEF (FRZESC) 2017, 10(3): 331 hitps:/doi.org/10.3788/C.0.20171003.0331


http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0171
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20171006.0719
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20171003.0300
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20171004.0438
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191204.0731
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181104.0550
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20171003.0331

CAUECIE 53 i EDE (Fhaes0) Vol. 16 No.3
2023 4E5 H Chinese Optics May 2023

XEHS  2097-1842(2023)03-0627-10

3T 28 B 405 30 ORI O AR B 4 BE SR A 5

MR E L BEF, BRE, KEA
(1. BERMAFE b TR, B2 EMN 350002;
2 BEARVEREMHAELE LR E, B2 18/ 350002)

FEE: N T ST B H AL S BUC R TS RARE HARRE R, 320 T —FhIL T8 B i (5 B el st B K%
WFESA o AT b U REST I AR 38 R 37 A8 e oA A0 AZ O 1 O o 2 SHL R S0 5 B, ) SR 7 1 775 AT P40 R,
HRFiE 2 A5 G ) A0 VS AT B PR S0 20 R B 0 R AR DN R 72, AR AT V5 BT B pRBE LR BE E AR A5 B R Sk
PEBRAU T R, M EA TR . S BSIESA B vl 154, AR SCR A 6 AR RS ZEREAS, RIS [RIGRE | SRR B e 1
R, R Z S R ok M S B AL Sk O RS . SIS ES R, BT 0 O B8 I U B I RE B vk B
R R EE SR, #H5E REON 0.986, BJ5RIR2E N 11.39 mm, I & IUXT TRHBCAEE 1008 285 BG4 T G e Ab B, 7T
AR THNFERE J7, AR ZZ M 11.39 mm FFEZE 8.76 mm, “FAIAAXRZE M 2.85% FFEZE 2.28%, MEREHRT =
0.99, FAH R T 55 IR M SCHFAE B ARMBE A9 E | R 2K .

X B OIRAURAL; BN IE; A LR BAR AL 55 R A

FE 52K S:TP39;S24 XHEFRERD: A doi: 10.37188/C0.2022-0171

An improved algorithm for monocular camera edge

spectrum based ranging by defocused images

JIE Deng-fei'?", WANG Hao', LV Hui-fang', TIAN Bo-tao', ZHANG Zhan-xiang'
(1. College of Mechanical and Electrical Engineering, Fujian Agriculture and Forestry University,
Fuzhou 350002, China;
2. Fujian Key Laboratory of Agricultural Information Sensoring Technology, Fuzhou 350002, China)
* Corresponding author, E-mail: jiedengfei@163.com

Abstract: In order to achieve accurate target ranging of weak or non surface texture features using a monocu-
lar camera, an improved defocused image ranging algorithm based on preserving edge spectral information is
presented. By comparing two classical defocal ranging theories with Fourier transform and Laplace trans-
form as the foundational principals of calculation, a corresponding definition evaluation function is construc-
ted. We select the method based on the spectrum definition function with better sensitivity, and select the cal-

culation range of the frequency domain by retaining the information on the target edge. To verify the feasibil-

Wieks B H#A: 2022-07-23; 21T H#A: 2022-09-06

BELUWE:AREE A AR ST 13 H (No. 2020501577) ; 4 1248 4R Ml A5 AN H A T 55256 % 50 H (No. 2021
ZDSYS0101)
Supported by Fujian Provincial Natural Science Foundation Project (No. 2020J01577); the Fujian Key Laborat-
ory of Agricultural Information Sensoring Technology (No. 2021ZDSYS0101)


http://dx.doi.org/10.37188/CO.2022-0171

628 RED2E (RgEs)

#16 %

ity of the algorithm, 6 sets of different duck egg samples are used to obtain scattered focus images of differ-

ent apertures and distances, and the improved algorithm was used to solve the distance of the duck eggs from

the camera lens. The experimental results show that the improved algorithm based on the edge spectrum pre-

servation has a good ranging effect with a correlation coefficient of 0.986 and Root Mean Square Error

(RMSE) of 11.39 mm. It is found that the range ability can be effectively improved after the image rotation

processing of the duck egg image taken at an oblique angle, with the RMSE is reduced from 11.39 mm to

8.76 mm, the average relative error is reduced from 2.85% to 2.28% and the correlation coefficient reaches

0.99. The proposed algorithm fundamentally meets the requirements of stability and high accuracy in ran-

ging targets with weak or non surface texture features.

Key words: machine vision; defocused image ranging; edge spectrum; image processing; non/weak-texture
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Fig. 10 The correlation between observed distance and cal-

culated distance for oblique duck eggs after rota-

tion treatment
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