V13

l'----"'-"'-""--'---'---'-----I [ ommEmmm—————
: Signal praocessing module (SPM) ! E Antenna L
//4: E---.uu.u--.u--.--u-u---uu-u.u--.uu.n-nu-n i i 3 : \

Vi Secondary SPM i !
| i | 105

103 /%/A ADC Micro i i RF :

I [~ =TT - |

/ | controller|: 1 1 | transceiver | |

113 . Y — i . !

i o - P"”"EW s B i Wireless i

: H 1
1 oM | L/ module |
] | il Amplifier :
111 I W
bmmmmmmp T == S mTmmTm s s mmm s 107
! Pawer supply module i v
Piezoelectric 1 1
. 1|Power supply| Battery |!
P sensing i cireuit ‘L\
element i - ! N
. S |

101 /\_ Casing \ _/' 117

}15 \

100 109

FIG. 1






309

327
\ 305 315 313 325
Wireless Powersupply Secondary
333 module PCB circuit SPM |

33

323

337

/ 329

321 301 311 319

339

340

eTe



4/13

(=]
[N
<

FIG. 4

519

511

[ ———

-

FIG.5



Sensitivity (mV/g)

1000 ¢

100 £

10 ¢

5/13

Casing ungrounded and unshielded
— Casing grounded and unshielded
—— Casing grounded and shielded

0.1 1 10
Frequency (kHz)

FIG. 6



6/13

707



809

827
805 815 g13 833

825
' Wireless Power supply Secondary
/ module | PCB circuit SPM ||
/ N
Battery 817
[\ /|

835

823

837

/ 829

gao 821 801 811 819

839

ET/L



8/13

140

120

Sensitivity (mV/g)
] o 5
= = =

Lo
L |
=
e

I
o
—

P
=
T

=

0.1 1 10
Frequency (kHz)

Li=]
=]
[=]

FIG. 9

180

1001

—
=~
o

160 |
150 f

Y A
D = kN W
| QR e R e I A

WPA output (unsigned 8-bit integer)

Q0 ¢
BD'....I....I....I....I....I....I....I....
000 001 002 003 004 005 0.06 0.07 008
Time (s)
1000

FIG. 10



1127

1113

1105
1125

N
’ Wireless | |Powersupply -
module circuit ttery1117 A
PCB

1115 1133

Secondary
SPM

1139

1131

/

1121 1101

1111

1140

-
-
o

FIG. 11

1119

1137

1129

1109

€T/6



10/13

1307
r N wi
. erelless 1309
Wireless RF link
Interface

-
Signal analyzing
deviceq3ps

piezoelectric

accelerometer
1301

Base unit
1303

‘o

FIG. 13



1113

Initializing
MCU

Im— 124m

¥
_)_< RXmode >\
1403

<o

1407
“\ MNo

A
Ca

1405

TRACK

140 ¢

Yesg

Sampling

1dilﬁh J

TXdata

141 *
Q Sleep >+

FIG. 14



Irmlinira RS

r
T ooamimssnd - 'I("r.-.-

L )

1507

R A

1509

ttempt <
aximu

1515 1517

A clala -“'-\.._.
| 1511

/’; W
T e
1521

1523
Capipe dats
j ~— 1513

1500

FIG. 15



Wireless
piezoalectric
accelerometer

1601

1607

Repeater
unit
1611

1613

Base unit
1603

s
[=r]
=

FIG. 16

1609

Signal analyzing
dovico
1605

eTeT



