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= Abstract=
Design of a Digital Signal Processing System
for Analysis of Tendon Reflex Response

Jae-Kug Kim, Do-Chel Kweon*, Geun-Yeol Jo*, Jin Lee, Young-Seock Lee
In-Sun Park*, Hyun-Yoon Ko**, Sung-Hwan Kim

Tendon reflex responses generated from mechanical stimulus had been studied for quantitative analysis
of activity of tendon reflex, especially patellar tendon reflex responses are known to be a criterion for
diagnosing the L3 or L4 radiculopathy.

In this paper, we developed a digital signal processing system for analysis of the tendon reflex
response, The system parameters, ie, sampling frequency, pre-amplification gain, input channel and
filter bank, are selected by using software switches. From the view points of flexibility, the system
hardware is connected to an IBM PC for analyzing the tendon reflex parameters, amplitude, latency,
duration. We applied the proposed system to the analysis of the patellar tendon reflex reponses.

In the experiment, we measured latency, duration, amplitude of the reflex action potentials generated
from vastus medialis, vastus lateralis and rectus femoris that compose quadriceps, and the measured data
are analyzed through the ANOVA test which has 5% significant level. As a result, we showed that the
mean amplitude of reflex action potential at the vastus lateralis is larger than any other muscle and the
mean latency of the reflex action potential at the rectus femoris is shorter than any other muscle.

Key words : DSP system, T-reflex, Vastus lateralis, Vastus medialis, Rectus femoris
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Fig. 1. Software flow chart of signal processing system
for T-reflex measurement
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Table 1. Amplitude of reflex action potential measured
from experiment

Ampihitude(m{/*i Hiy
Muscle Max. value Min, value = Meantstd
Vastus medialis 0.784 0.048 0.19+£0.03
Vastus lateralis 1.309 0.049 0.30+0.07 .
Rectus femoris 0.379 0.03 0.17 £0.02

2 Adyo2RE EHE A #F M9 FHA
Table 2. Latency of reflex action potential measured from
experiment

; Latency{ms)
Muscle Max. value  Min, value Meantsid
Vastus medialis 22.919 16.357 19.5+2.32
Vastus lateralis 21.728 16.113 19.6+2.11
Rectus femoris 20.019 13.184 17.1£1.50

E 3 MHoERE ZHE v #E M99 X% Az

Table 3. Duration of reflex action potential measured from
experiment

Duration(ms)
Muscle Max. value - Min, value Mean +std
Vastus medialis 36.133 21.484 28.7+10.21
Vastus lateralis 33.447 20.508 28.6+ 7.25
Rectus femoris 33.417 23.926 28.2+ 4.18
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