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Abstract: In order to detect whether there are abnormal cells in two erythrocytes under the condition of
mutual interference of cell photoacoustic waves, this paper analyzes the influence parameters of the photo-
acoustic spectrum of two cells by the finite element method. In this study, a single-cell model, a two-cell
model at different distances, and a two-cell model with abnormal cells at the same distance were estab-
lished, and the sound field was analyzed. Using a single cell to determine the main distribution frequency
of cell signal; cell models at different distances determine the appropriate distance and the location distribu-
tion of detection points; the two-cell model with abnormal cells at the same distance determines the signal
curve in abnormal state. The results show that when both cells are normal erythrocytes, the Fréchet dis-

tance between the frequency domain sound pressure level curve of the model and the single cell signal is
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less than 3.3; When there are abnormal erythrocytes in the two-cell model, the Frechet distance of the

frequency domain sound pressure level curve of the model is greater than 13.7 after comparing with the

single cell signal. This study shows that under the condition of mutual interference between two cells, the

detection point is arranged in the enhancement area, and by comparing with the signal of a single cell, it

can be judged whether there are abnormal erythrocytes in two erythrocytes.

Key words: acoustic interference; finite element analysis; photoacoustic signal; erythrocytes morphology;

Fréchet distance; curve similarity
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Fig.1 Schematic diagram of single cell, water environment and

detection points
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Fig. 2 Three-dimensional schematic diagram of erythrocytes of
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various shapes
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Fig.3 Schematic diagram of double cells, water environment

and detection points.

e L T B (FF TR AR
X(B)=S aln)e 7", D

K NHFEARE G x(n) NESTE n WA
X (k) N kIR B)EBOC G | AR
FFT B4 BiRit A B h 2400k, B4
W B 3SR T TS S X BRI A T
Fevk, RO 2 80 7 i, il iefs N3k 17
A S s G IR E 2
PRSI RN
ple)

smzog{pww}, 2
K ple) IHEMDCREAE S W R H ;s plref ) Ny dk
HESFH AT,

3 LWHBERERSH
3.1 BEATYA

XM 21 20 M ~F- 5 T2 42 4 45 pm A ERIE K
EE s, LA iy ot ARGy, BL10 pm o
ARV E RIS, LS R E RS, H—90°~90°, 3k
TR £ o AHA . 7K PR 58 DL R 4000 55 4 A 4
Fl 1) iR

BART. 5 pm BRAALT AN A e R S 4R
FE—AEERIR L, B OOk ik 5

RS AR AR I RN, , H 320 2 Ok
e FE LA S A i e B S R e Y, T
MATLAB, #1584 E A LT M Y AR
TR FRATT 5, R A5 M L R B S R (A X
O (AT 5 ARG, B S0 5 1 v 5 B0V Sk 4 1Y)
FERRE ; FeJm, JoubR Ak AR 2L Y I
(B TEIZ MR 90 % DL F . S5 EnTig,
FB AN 162. 5 MHz, RIVEAASZL 40 i) i A7 45 45,
PR AR 162. 5 MHz 647 35 B KAl s 7R ek
AR, DRI, HA2 0 7.5 pm BN LT Y
N (E S B IE 162. 5 MHz, &l 4 HERIT R
PRI A5 P R 2

0 100 200 300 400 500 600
i /MHz
Bl 4 BAASLLN AR R 2 th e rm 25 &

Fig.4 Single red blood cell model and curve diagram
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Fig.5 sound field distribution of cell and water environment
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