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Measurement of acoustic propagation direction in solids
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Abstract: At present, the measurement of ultrasonic propagation direction by photoelastic equipment is mostly subjec-
tive observation of human eyes, the error is large, so it is difficult to achieve accurate quantitative measurement. By ap-
plying the Farneback optical flow method to photoelastic image processing, and using the optical flow diagram between
frames to calculate the ultrasonic propagation direction in the photoelastic image, the dynamic sound field in the image
can be captured. In the experiment, the ultrasonic waves in different propagation directions are measured with a maximal
absolute deviation degree of 2.85°, and the measurement results are more accurate. Therefore, the Farneback optical
flow method can be used to judge the direction of sound wave propagation in a photoelastic image with the character-

istics of rapid, accurate and intuitive.
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Fig.1 Experimental platform of dynamic laser
photoelastic system

I PATI AR A S S 6 A YU B AT SR AR B

(1) SIS HE s ek 2 RS R K AL PR K9
JCEEPIE, PR, T8 120 mm, JEREYY 20 mm,
HFEE K9 B EUD, BEEEAAAE, Wik
L P AR S REAN R -

(2) KERGR, (AR EBEN 0.22 ps,

(3) BB CICIRTREE, ) BUR K FEAL )5 B
REEFERL TR 1) 35%~80%[X [A] P

(4) RAEFEMGHT 75 i A B 7RIk K337 X
B, DMRIEFSRER I35 281,
22 LWERSHH

Seas AR E 0 O AiE 2.5 MHz
(10 5] 4 B 6 s PR 48 R 8 7 78 kA T 7 AR
W, T, BB A R T A FE R
J7 1) (PR P T, FLAERE U7 ) (%) 52 B A BEAE T AR
PEHE R B AR ARG, RADRIRZE T S
FERRTT IR EAT THE, IR R S Sebr M EAE
HEAT TP LLEGIE . Be, fETCRRHE O B
T 8 IR SRIGUE VAR EE M.
22.1 AR ke KRGt ik

TESEG I FR A, a4 ] GRS B ] [a] B >k
P S TR 2 e, IF BT &
RO B HEAT A — AL, P R R
F AR R R B S DR R BE AN B R ) 1] R, U — Ak
N
I'= 255 (15)

max min

Kb T oABAMGERME, ' A2 G0
B#=E, 1, NEG TGRSR R/ME, [, N
BRI R . BT P I R )R R B B[]
B, BB RREEREREN, A riA s
TEAR Z A R 75 1 2 8 BUE Ol

MR R (14) T8 BB FIETHE B0 S L %
B, BT AR EE T TR OB, ik
BB RT 0.75 R B S NIt HEIX
W, FHIC R R M R RAE S AL 77 1A), B

Q%=2;%§2234J>0754m (16)
X, 0, WOCTRREARFHME, WAL,
N XA R S AR R AL (1) X
P R (1, 7) P B R A FEAE . S8 R X3k A FE
SIS GETT 7 v AT RN R R Sk O 2 R R 2
222 JEMERE

SESG P BT RORR BN TR R L, B
H LIRS 2300 mes!, 7E K9 BEE I
AN 6000 m-s!, FEHAHA 3600ms!. &
THE RIS KO B P Rl o A S T Ak R 2 —
I SN 22.5°0 RERET 6 4DeimEBITHI, 5
—HATCREIE DL, R AR BN SRS b i 1
B HAREUG N ROBLHL f B 0 il e 12340,



398 =R

EAN S

2020 4

17.40°. 22.89°, 27.08°. 31.66°, KEE[] 6 4¢3
B 2 s,

(a) JoHEERL (b) BERMEEN 12.34°

//

(d) BRERFfREE N 22.89°

# /

(c) BAHAMEER 17.40°

(e) WAHLMEE N 27.08°
2 N[EA R RI ) e R

Fig.2 Photoelastic images for the wedge at different angles
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Table 1 Statistical results of the refraction angle of
longitudinal wave

PR MBE/(°)  FRMBE/(°)  SEIRMEE/(?)  HXTRZE/()
0 0 2.13 2.13
12.34 33.88 31.78 2.1
17.40 51.26 52.10 0.84
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Table 2 Statistical results of the refraction angle of shear wave

WPUNEL/()  BRME/C)  RBRMBEC) AR/
12.34 19.54 20.30 0.76
17.40 2791 30.34 243
22.89 37.50 40.35 2.85
27.08 45.44 46.49 1.05
31.66 55.24 57.67 2.43
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Table 3 Optical flow calculation values for 8 experiments of
vertical incidence of sound wave
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