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Design of virtual surround sound blind guide system based on audio-visual perception substitution
LU Xiang, WU Mian, YANG Xinyu, ZHANG Guoning, WANG Xinyu
(College of Electronic and Information Engineering, Shandong University of

Science and Technology, Qingdao, Shandong 266590, China)

Abstract: With the rapid development of related information technology and the increasing number of visually
impaired people in recent years, there is an urgent need for the blind guide equipment with more accuracy and
stability for the travel of the visually impaired people. Obstacle detection and human-computer interaction have a
wide range of applications in the research field of blind guide systems. This study was conducted based on the
substitution principle of visual and auditory perceptions. The binocular vision system was used to perceive obstacles
and the head-related transfer function was used to realize virtual surround sound. The function of the blind guide was
realized by mapping the obstacle information into audio. Firstly, the accurate and stable image information was
obtained through calibration. by integrating the audio-visual information into the blind guide system. Afterwards,
distortion correction and stereo matching were performed on the image and the acquired image parameters were
mapped into sound parameters. Finally, the prompt sound was generated and the direction information of the
obstacle was transmitted to users. Test results show that in 82. 85% of the tests users could make judgments with
the horizontal angle deviation within 15° and in 67. 5% of the tests users could make judgments with the vertical
angle deviation within 15°, indicating that this design can realize basic auxiliary blind guide. This design meets the

requirements of blind guide for high accuracy and strong real-time performance and solves the demand for detecting
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the vertical orientation of obstacles in the field of blind guide.
Key words: image-sound mapping; audio-visual fusion; virtual surround sound; blind guide; head-related transfer

function

MR DA LE 2t A A H AL 4 000~4 500 J7 K ABE B H AW 3 5. #BE 2019 4,
E M E ABGER 1 700 5L BE OB N B0 4 TR AR RGN i e O N A R AT IR AR ) A
AT ARk Bl 25 12 40 3URE DG F R I PR R L B N AN R T OR R DT RN T E R G, Hoh B RS A DU 5 N BL
22 . J A GBI 5 1) B A5 ST

FEFH BRI IE 4, B AR AR P A O vk A A VAL DL R R I v 5 4 X
WG TR TR AR B SR L 2T A M LR T I L 1 B A . T PSR I i v R T2 N . (ELRE 2 R S AIE 5T A
M HE A B 5E 2R B R 2 B0 B N A0 3 R A T ] R 6 A AT T R B AR . TR 2R R
KT E RGN DI REE ) R, R BB 1 B i R Iy 5 AR A AR 2 TR N 0 B AS . R 5
B RGAHIEF 3R 107 208 5 5 5 B DA 5 B 7 U3 A 25 i 0 L (HTE R 20 T NI AE A 3 7S
R AN O A5 S8R I B AR A i B A R R T i R IR, H TR 2B E S E IRRS TOIE
U0 281 3 L ) b B R 6 TR S R B I L T R OO R RR I R e,
W 3B Y5 B — B 7 vk L REAE R 3] 7K S K 3 B 5[] B3 A5 A % [) i  SHf TSt Rt R A A DA R g 1 [

ARHIF ST — TR BT A 5 R LRSS A H R A S H RGBT O 58, SR 0 B AR A 56 S
T A 1 1 A I BT A R B AR R T ek R I, T e R P PRI I A ke W 1% T X B IR 5 ) AR G AR R, T
i I 5 1 e B0 8 5 AR I AL A T O 8 2 i PRI v EAT DR, R A5 380 0 00 22 TR B R 0 1 R/ JBE S
P8 AT D AR5 R G WS SR 75 o R R Sk A DG A% By o 400 S B0 AOL 3R 8 7 04 T 1 0 £ 8 W o 7S o T
K RGO LRGN T H AR, % RAEN X E 2 2 BBl A 5 W B H, I Hae it 24
HE B DL SRR T Sy e AR A0 A A 1) T 0 s g B Ak — o 1 a4 728

1 ERLEs

1.1 BEEM~4ERE

T RS A i BN 0 U A v A BRI B S R ) — i 20 0 B A S i TR AR — AR
4 B T 22, 2 B T 2 39 2 XCEE e ) 255 5 HL R 1 BE B AN TR] 28 A0S I 00 0] 75 3 1 S IO ] 22 B A B2 i 3
B 7 O BE N — A X A R R 2 (R AU R B 25 I 1 s . IR 1 AT LU Y B S 7S R 1Y B e
WA 3] 7 IR T L S P 05T 1) - e e WA 38 7 ) IR ) B R iR B BN

1.2 kX EH R
FIHTE A A T4 T SR A AW 5 e 1) 000 Jel A% i

PR B — 3k FH € 1% iy 2R 20 (head-related transfer functions.,
HRTE)Y' HRTF & — 415008k 2% - R #3875 & A
TR B 20032, HRTE B9E XN -

P,
HI‘:HI‘(@QQD,r,w,a)Zf

P()’
(1

Hy=H (0 P AN
R — R 999979609(1)*?00
AP AAEBRIAHNERAE L, Py A BB AHNE

N —= S 7 )L N A S s b AS R =5 - N
%IF‘”H?’PO j‘?ﬁ)‘(ﬂ#%%ﬁfﬁﬁ%ﬂiﬂj Lﬂ‘é’\]ié&fﬂ?,@ fﬂ( B1 WEMHE.BEZFE
T A @ BTG HFREAST T OIIER 0  p ) sepematic dingram of binaaral
NN R LR NS NP S DN time and intensity difference



« 122 -

L AHBEKXFFROARFAFZ RO

2022 % 6 4

2 ETHRMANSERSF R

T SE I B E T 92 8 R O R L JF BLAE
BONE MRS, QiR Ik it Il B 1) 1Y BE A IR
S0 ) R 5 T A ] A T B A S B T L BRI AR
FER AP 75 VR S 328 & L 8o o 3 B4 0 1) O
L BER K/NEEE . 7RI 3 DS S5 i, 75 2
X B AR Sk AT AL B, R4S 0 Ak i RS RS R AR
[ 3 A~ SR L 1Y 5 050 2 50, R AT G5 & WS 5 1
PSR GET5 1A A B 8 2k BRI S A AR TR T A
T RZHr EAE 3 7 1) R B 5 9 O 467 TR X Y 1)
R e 7 SCHRC2 R TR A 7 RS SCIRE3 M 4nsh i & R
A S KT T 1) b % e s A G ) Ja B . R AR O R T
mE 2 Frs .,

2.1 EBRETALE

S R A B Ak W AR B R AR B 5 B SR A
MATLAB B 37 AR HLAE o T L5 X6 8 1 %) 8% 1% 3k F
FFAMLAR R o b5 € 7 5% SCRC1L ] W H SR HLE A
Ivi) 1 2 7148 % B 3 3 s 2 Al P R A A S 2
G 2K K AR E S8 BARbRE AR an &l 3 BT
IR SEIRAE T AR RUH $RR S A S B Nk 1 BT
IR 1z W S ) | E B R R A 0T D b TR AR AT R OE

BH F ik

-

TR

AAHLARE

~

==
= B

A 2

RgimERE

Fig. 2 Flow chart of the guide system
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