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Development and Applications of a Wireless Bioelectric
Signal Measurement System on the Electrodes

Segyeong Joo  and Hee Chan Kim™
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Abstract
Electromyogram (EMG) is the bioelectric signal induced by motor nerves. Analyzing EMG with

the movement produced by muscle contraction, we can provide input commands to a computer as a
man-machine interface as well as can evaluate the patient’s motional abnormality. In this paper, we
developed an integrated miniaturized device which acquires and transmits the surface EMG of an
interested muscle. Developed system measures 60X 40X 25mm, weighs 100g. Using an amplifier
circuitry on the electrodes and the radio frequency transmission, the developed system dispenses with
the use of cables among the electrodes, amplifier, and the post processing system (personal computer).
The wiring used in conventional systems can be obstacle for natural motion and source of motion
artifacts. In results, the developed system improves not only the signal-to-noise ration in dynamic
EMG measurement, but also the user convenience. We propose a new human-computer interface as
well as a dynamic EMG measurement system as a possible application of the developed system.
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Fig. 2. Photograph of the system worn by a user.
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Fig. 5. Photographs of the developed system.
(@) transmitter unit including electrodes,
amplifier, and RF transmitter
(b) receiver unit including RF receiver, AID
converter, microcontroller, and RS232 port
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Table. 1. Functional specification of the developed system.
Bandwidth 0.1~20Hz
EMG amplifier Gain 60~70dB
No lead wire Reduction of motion artifact
. Voltage to frequency conversion and on-off
Modulation methods ke
EMG signal Wireless 2L N
RF transmitter transmission Operating frequency 4330l fo
Operating range ~100m
Battery One 3V coin cell (CR2032)
Power
Max. operating time 10hours (when used continuously)

Total size/weight

60 (W) X 40 (D) X 25 (H) mm / 100g

Resolution

12bit

A/D conversion

Sampling rate

50Hz

Communication with

microcontroller

SPI serial interface

EMG signal

RF receiver

Connection port

Serial port (RS-232C)

Computer interface
Data rate

9600bps

Power

DC 12V adaptor

Total sizefweight

85 (W) X 50 (D) X 35 (H) mm / 100g
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