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Study of the Hybrid Method and the Sensor for a High-Resolution Ultrasound
Vision Substitute System for Visually Handicapped
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Fig.1 Transmitter, concave mirror, sensor array and

stimulator.
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Fig.2 Arrangement of sensor array and mirror.

569



000000DO0D000 2005/5 Vol. J88—A No.5

T30 MO0 T _—ar kr
— A 1 1—J 1A 2
by = Al ) g T e
1+ jkr
UM; = J 1¢ My (3)

T1

000000000000 M; 0000000 ASO
000000000wAS(TE) 0000000
0000000000000000000000000
0N, 00000000000000

UMy nl T1 —aRi—jkR1 g5 16/
$1= / /271’R1 niri )6 Sds

//jkA z,y)vr,0(1 + jkri) (no-r)
S/

471' 7”12R1 nor
. (_’I’L1 Tl) e*(jk+a)(7“1+R1)de5' (4)
niri

0ooo
000 2000000000000 v, =—320
v.=-21 000000000000000000

ooad
V1 = —V1g sin Os + v15 cos Os (5)

0000000000000 pr = p% = jpwe:00
000 LOOp 0 v 00000000hm = 3pivi
0oooo0oooo

00000 f=(w/2r) 000000kR, > 10
000p; 0 v; 0000000000R; > 3emO00
c=340m/s 0000000000 f>> 1.8kHz O
000000000000000000000000
000000000000000000 f=170kHz
0000000000 I = 0.99994], 00000
0oo0o000O0o00L =h, 000000000
000 WeOOOODOOOOOODOO DOOOO
Wr=LDOOOOOOOOO0OO0OOO Wg/W O
LD/WODOO0OO0DO0000000000000
000000000000000000000000
0ooo

4. J0OO0O0ODOO0OODOO

gooooooooooooooobooooooon
goooooooboooooooobooooooo
gooooooooooboooooooooooo
gboobooooboooboobooooooobooon
oo 3mooooooboooooooooooooon
gboooboooboooboobooooooobooon
gbooobooooboobobooboooobooobooon

570

Regulated mechanically

target
sensor array

concave mirror

03 0Ooboooooooo
Fig.3 Auto-focus method.

fixed sensor array

target

sensor array

concave mirror

04 00O0O0DOOOOO
Fig.4 Off-focus method.

00000000 0000000D00000000
000000000000 400
000000000000 00000000000
0000000000000 D00000000000n
00000000000 U000 N, OOODOOODO
000000 M00D000 T.000 U0O0000n
00000 Ay 000000000 N OOODOD
0M, 0000000 R,00 M, 0ODODO T2 DO
000000 70000 M, O0OOD0OODOOD
0000 n, 00000007 = |r2|0Re = |R2|0
ne=|no] 000000000 000000000
00 Uoooooo T,000000000000
¢y 00O0O0OODO

Ay 1+ij2(nz-Rz)
2 S Rz 2 T2 n2 Rz

e~ Ukta)(ra+R2) g g (6)

pau =

ooO0O0oooO0 T, 0000000000000
¢p2=3,¢0 00000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000
00000000000000000000000
000000000000000000000000
00000000000 000000000000
000000000000000000000000
000000000000000000000000



gooooooooooboooooooooooooooooooooooooooooooooboo

zs= 3.1cm, distance =100cm, angle = 0 degree

5 0.4

Power Rati

*(em) T T30

05 0000000O000000O0O0OO00000O
0 (z¢ =3.1cm)

Fig.5 Receiving power distribution map on the sensor
array. (target direction: center, zs = 3.1cm)

z¢=2.5cm, distance =100cm, angle = 0 degree

xo 1 2
(cm)

06 0D00O0OO0OOODOOOOOOOOOOOOOOO
O (zs =2.5cm)

Fig.6 Receiving power distribution map on the sensor
array. (target direction: center, zs = 2.5cm)

000000000000000000000000
000000000000000000000000
ooo
000000000000000000000 4cm
00000000 (0,0,2) 0000000000
10em0000 2= 4(2*+¢°) 00000000
00000000000000000000000
D=00lcm’000000 f=170kHzOO DO OO
a=3x10"%fneper/cm 000000000000
000000 ([11j0000000000000000
000000000000000000000000
oooooooo
00000000000000000000 100cm0
000000 170kHz 0000000000000
000000000000000000000000
000500 600000000000000000
2000000000 (3.1em)0000000 500
0000000000000 60000
00000000000000000000000
0000000000 70000000000000

0.00 distance=100cm, target direction : Odegree

"zs = 2.5cm™—

0.000%
1e-05
1e-08.

o]

1e-0%

Pgwer rat|
e
@

1e-094

1e-10

1e-1

5 0 15 20 25 30
observe direction(degree)

07 O0O0O0O0OODOOOOOO
Fig.7 Reconstructed figure. (target direction: center)

000o00o0n () 00D000OO0ODOODO
gobooboooooboooooobooobooobooo
gboooboooobooobooboobooboooboaoon
gooooobooobooboooboooobooooboono
gboooboooobooobooboobooboooboaoon
ooo

5. DOOOOOOOO

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000oO0O0O0o0oon

5.1 000000

0 800000000000000000000O0
000000000000000000000000
0000,0000000000000000 220
000 .00 150000000000000000
000000 £15000000 £30000000
0000000000000000000 3emd00
04em0000000000000000 z00y
0000000000 20em 00000000000
0000 22 000000000002z 00000
000000 O0QUOOO00000000 S.0000
L0S.P=/PS.QOOO0O0 OQOOO POOOD
0OPOOD yOOOOOOOOO ¢ 0000000
00OPOO0O 0OQOIOIONONONOOO 2000 OO
000PCOODODOOOOOOOOOD 220000
0OCcoooo

571



000000DO0D000 2005/5 Vol. J88—A No.5

sensor
Sc ‘array }

)

R\

08 ODbOoOOOoOoooooOoooo
Fig.8 Reference frame of concave mirror and sensor
array.
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