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Dev?lopment of detecting system for lumbar spondylolysis using vibration signal
analysis.

Watanabe, Hiroyuki
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To enhance the safety and detection sensitivity of an experimental hammering
system developed for identifying lumbar spondylolysis, we redesigned and newly developed the
system. The newly developed acoustic-vibration diagnostic system employs wavelet time-frequency
analysis as its signal processing method, allowing for the detection of signals propagating
exclusively within the bone. Evaluation using an artificial bone model demonstrated a significant
reduction in signal power in spondylolysis cases compared to normal cases. Furthermore, when the
system was applied to patients with lumbar spondylolysis, results consistent with those obtained
from the artificial bone model were observed. These findings suggest that the acoustic-vibration
diagnostic system possesses sufficient detection sensitivity for application to living subjects.



94

70.6

11 16.5

FFT

Tuning fork

75 92 18
0.09 0.49

7.9 3.9

60

K1 BEILNY—%ZFBALAEMITS X
7 L
OAIB. QBEILNYT—
QMEEL Y —

Wavelet

Wavelet



Wavelet

M2 FIRHES R T LO#ERK
@PC, @77 - ADZ#EE. GITAE

BHYRERL EHAESD
RHIES : SRR IRBES : ERR

B3 FEMEDBYESRIHENS AT ADRIE

PC

Wavelet

2016-036

SAW1352-10 SAWBONES USA

5mm

@ - e - || M5 AT BICL2BHEDBAETT LOER

coggeiyy AIBIZRY v b ANEBESBEE T L
X4 AIBERAVEEBHDIBHET T ILOER @’&;a——l_\ﬁﬂ’é'@ﬁ@ s i%?@iﬁiﬁ;ﬁ

OIEBEH, OEEHBIENRER % T8t L7z,

23 14 5



CR

ik ()
6 X
(a)AP b c d

IEEEHE | @ | FEMESYRIAE

Wavelet

40 75msec 100Hz

/dB*3E
o

100

8 Wavelet 100Hz

100

80 100msec



Wavelet 3 5

08536
6833H
1539E-001

IRFREIRER

M.

9
Wavelet
X Y
L3 80 100msec
L4 80 100msec
L5 80 100msec
3 80 100msec 4
80 100msec 5
80 100msec 9
80 0.08
60 0.06
¥ 40 8 0.04
20 0.02
0 0
L3 L4 L5 L3 L4 L5
10
L3 L5 60 70Hz
L5 L3 L4
Wavelet
0.08 0.1 10

Wavelet



5 1 0 1

Kawabata Masashi Kumazawa Yusuke Takagi Kazuya Okada Hirokazu Miyatake Kazuma Kobayashi 13
Takumi Nanri Yuta Kenmoku Tomonori Watanabe Hiroyuki Takahira Naonobu
Reliability and validity of ultrasonographic automated length measurement system for assessing 2023
talofibular anterior instability in acute lateral ankle sprain
Scientific Reports 3098 3098
DOl
10.1038/s41598-023-30079-2
Sakata Jun Ishikawa Hiroaki Inoue Ryota Urata Daigo Ohinata Jun Kimoto Takayuki Nakamura 6
Emi  Miyazaki Tetsuya Matsui Tomoyuki Watanabe Hiroyuki Muraki Takayuki Morimoto
Mitsutoshi Egawa Takuya Kurokawa Daisuke Furushima Kozo Morihara Toru Yamazaki Tetsuya
Yamamoto Noriaki
Physical functions, to be or not to be a risk factor for osteochondritis dissecans of the 2022
humeral capitellum?
JSES International 1072 1077
DOl
10.1016/j . jseint.2022.07.001
Masuma Hiroyoshi Kenmoku Tomonori Saito Kazuo Kawabata Masashi Watanabe Hiroyuki Miida 7
Kazumasa Onuma Kenji Sukegawa Koji Tazawa Ryo Otake Yuya Takaso Masashi
Evaluation of flexor digitorum superficialis function in adolescent baseball players 2023
JSES International 143 146
DOl
10.1016/j . jseint.2022.09.009
31
2022
39 47

DOl




Watanabe Hiroyuki, Masuma Hiroyoshi, Kenmoku Tomonori, Kudo Hiroshi, Saito Kazuo, Nagami 5
Tomoyuki, Sekita Junya, Matsunaga Atsuhiko

Increased medial laxity of the elbow in preadolescent baseball players with or without medial 2021
elbow apophysitis

JSES international 1119

DOl
10.1016/j . jseint.2021.07.010

35

2024

33

2022

Wavelet

33

2022




33

2022
33
2022
1
2022
192
0
1
7205900 2023







