PCT/US2011/635608

WO 2011/152957

0ot

081

weoag
punog ovl
(ouoydoipAH q| reuelew | (Jeonpsuel])
os1 | o Jeonpsuely) | <— Jeaulj-UoN Jeplwisues |
JOAIB08Y. 5
4
o114 - Jaijjdwy
ssed-pueg 19MOd
oy, | dwe-ald
Jojelsushb
2d00os0}jIosO <— seindwog o leuBig
lenbiq Jsuueyo-g

L Ol

g6l

oL

0ct

1/34



PCT/US2011/035608

WO 2011/152957

wesq pajewi|jo)

01 ¢4

L0
o\,
Q
LL.

£

4 = v
-z | 49
| Aiiiv% )5§<K)>BQ(
oez—" 0ee
Y ) iV WV Fi _ _ égé%%é%
iV +i
0zz—" oL
Loz | -9 Hﬂ Hwh§<<<<§>§?
0 g

0ce 0lc

2/34



WO 2011/152957 PCT/US2011/035608

Fig. 3a

0.953 x 1.036 MHZ — 83 kHz=z
700 —

600

500 -

Z-axis (mm

200 -

100

0 100 200
X-axis (mm)

3/34



WO 2011/152957 PCT/S2811/035608

83 kHz difference Experimental
~— 83 kHz difference Theoretical (KZK Texas code)

Normalized Amplitude

! ] I 1 i
400 500 600 700 800

1 T I
0 100 200 300
Z-axis {mm)

Fig. 3B

4/34



WO 2011/152937

PCT/US2011/035608

10
. T
9 ‘
y ik i
84 LS Ty 20
W ,_,,,;,/zjn’{,ﬂlfﬂllp
| e N Y Wy A A,
R a0 .-JL%%#%L‘
R a0 oo HLE N
SR 77
(«(&fﬁﬁ«ﬁc{«r««ﬁt’r L
(&"(((f.’{'

Amplitude (V)

—0O— 83kHz difference
—O— 100kHz difference
—4H-- §BkHz difference
—w— 37kHz difference
—X— 10kHz difference

Z-axis (mm)

Fig. 4A

5/34




WO 2011/152957 PCT/US2011/035608

Amplitude (V)

1.4
| —— 100kHzZDiff
1.0+ ~ — — 83kHzDiff
= S R B5kHzDiff
0.9 ~-—-. 37kHzDiff
. e 10kHzDiff
0.8
0.7
0.6 -
0.5
0.4
0.3
0.24
0.1
O'G_'a~£‘|'s-|=|*|=1*|fa*t-1
20 0 20 40 80 80 100 120 140 180 180 200 220
X-axis (mm)
Fig. 4B

6/34



PCT/US2011/6356G8

WG 2011/152957

Jeonpsuei 0} [eubis pauiquion

Qg b

A

(puegpeosq) diys Adusnbalid

||

1sang Aousnbay ejbuig

BG bid

/34



WO 2011/152957

V)

Amplitude (

POT/US2011/035608

Fig. 6A
—o— Z=10cm
7 —0— Z=20cm
| —Aa— Z=30cm
5 —o- £=40cm
—#— Z=50cm
| —0— Z=60cm
5
4
3~
pr -
] N
4 A\O\\\%E -
A\ .,
- O —
D"“ﬂ-.__ —
o B=G=
i i i | L L L B R R
-20 20 40 60 80 100 120 140 180 180 200 220

X-axis {(mm)

8/34



WO 2611/152957 PCTUSZ011/035608

600

500

400

Ly
2
o

Z-axis (mm)

200 -

100

| |
0 100 200

X-axis (mm)

9/34



WO 2011/152957

PCT/US2011/635608

FFT of received signal

0.14
Tukev Envelope - - - 0.9-1.0 MHz chirp
I ---+ 1.01 MHz
0.12- — 0.8-1.0 MHz chirp + 1.01 MHz

FFT Amplitude

T T i
60 80 100 120 140 160 180 200

] E i 13

Freqguency (kHz)

Fig. 6C

10/34



W 2011/152987 PCT/USZ011/035608

Fig. 7A

730

Z-axis (mm)

1 E 1] E 3 i ] ’

50 200 250 300 350 400
80 mm aperiure ..
NG fogrm block — X-axis (mm)
1.000 MHz + 1.087 MH
Transducer array—" Z, 125 V excitation

710

11/34



WO 2011/152957 POT/US2611/035608

Fig. 7B
Difference signal

0.20 + X=80mm, Z=20mm
0.15 |-

0.10 -

0.05

0.00

Amplitude (V)

I3
o
)
G

-0.10 F

-0.15

-0.20

5 ‘ 3 i ] I [} !
0.0000 0.0002 0.0004 0.0006 0.0008

Time (s)

12/34



WO 2011/152957 PCT/AIS2011/635608

Fig. 7C
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