2025 4F 45 46 45 55 2 ) ik K #F = R(BARFR) Vol.46 No.2 2025

GRS 220 8D JOURNAL OF NORTH UNIVERSITY OF CHINA (NATURAL SCIENCE EDITION) (Sum No. 220)
XEHS: 1673-3193(2025)02-0230-07 J. North Univ. China, Nat. Sci. Ed., 2025, 46 (2) : 230-236.

T 256 FF LI B S RO ZLAR B S AR R G100t

WA, mEL, X G, K B, KBEZ
(bR AL AN A B K E 0=, g KR 030051
W OE: A WUR SRR — R S R R R A T T B, B JefR S AR R TS . I i FLIR
PR R G VRS 2 R RIS, SRIE Bl ) R 5 ZARSEN UL shalUhe st , #E SEhriiefE h e —
TE M RMERIR 25 o ASCRETT T — BT 256 BETCIM B BRSNS 3 20 75 R R 50, #0500 B A=A 0
T IR RES AR BRI BT, 45 10 T IR BES 50 B[] S 2 AR BB 0 S v o 33 ) S 3 R 2L o AR A8
SE, 025 BUE TR TR TR B () S S R W2 R R G T AT, SRR A AR, 5 BRI AR AH L
sk 10 S 2 A A% &5 R v RS SR 22 e KT BRI 24. 4 %6 4, s AR IR S 0000 B T 3% 05 e AR
ZAROTIMNR I T TE o AR SCHFST WU R 36 F IR E B4 A 8 75 AR R 8 A F8 A B It T B AR Al AR AR S s

R : W SOWIZ R k-Wave; FERES; i l] S %
HESES: TB5S2 XHRARIRAS: A doi: 10. 62756/jnuc. issn. 1673-3193. 2023. 03. 0002

SR B, R, RIE, . R T 256 MR OUHIE RS Y FLIR S ST U RGBT T]. bR
CHARBRERD L 2025, 46(2): 230-236.

HU Shumin, YANG Yuhua, WU Fei, et al. Design of breast reflection imaging system based on 256 elements
ring array[ J]. Journal of North University of China(Natural Science Edition), 2025, 46(2): 230-236.
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Abstract: As a new imaging detection method for breast cancer, ultrasonic computed tomography has the

advantages of non-radiation and low cost. Most of the existing breast ultrasound imaging systems use lin-
ear arrays, which require mechanical movement or rotation to obtain a complete slice image. There are
certain difficulties and errors in practical operation. In this paper, a reflective ultrasound imaging system
based on 256 elements ring array was designed. The common B-mode imaging was applied to the ring
array imaging, and the implementation method of the time reversal imaging algorithm in the ring array
background was derived. The feasibility of the reflective ultrasound tomography system based on circular
array was preliminarily verified through simulation experiments and breast phantom measurements. Com-
pared with B-mode imaging, the dimensional reconstruction deviation in time reversal imaging results can
be reduced by a maximum of 24.4%. In addition, a human arm test was conducted to prove the feasibil-
ity of this method in multiple parts of the human body. The research results of this study provide theoreti-
cal basis and technical support for the construction of an ultrasonic imaging system based on ring array.
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Fig.1 Breast ultrasound reflection imaging system based on 256 array elements ring array
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Fig.2 Ring array data acquisition mode
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Fig.3 Time reversal processing
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Tab.1 Breast phantom parameters
LR HA/mm P/ (mes 1)
GE ks 180 1540
AR 1 10 1479
AR 2 10 1518
A5 3 5 1518
bR 4 15 1479
bR 5 10 1518
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Fig.5 Simulation reflection result of phantom
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Tab. 2 Reconstruction deviation of simulated imaging size

LA EEA/mm  BEUMGERERS/mm EEEE/Y R RS EE A/ mm w2/ %

ek 180 181.46 0.81 180.50 0.27
HER 1 10 9.30 7.00 10.10 1.00
HpR 2 10 11.00 10.00 9.50 5.00
HFR 3 5 5.80 16.00 5.30 6.00
bR 4 15 15.50 3.30 14.52 3.20
HFR 5 10 11.20 12.00 10.52 5.20
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Fig.6 Test diagram of experimental
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Fig.7 Test reflection result of phantom
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Tab.3 Reconstruction deviation of measured imaging size

A HAEA/mm BEEGEEH %/ mm A/ % sk 1] S 4% A 1% T A 1A%/ mm mAmE/ %

e 180 177.90 1.17 179.00 0.5
bR 1 15 16.70 11.30 16.10 7.3
b5 2 10 11.20 12.00 10.92 9.2
b5 3 5 7.02 40.40 5.80 16.0
b4 10 11.55 15.50 11.10 11.1
AR5 10 10.90 9.00 10.59 5.9
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