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ABSTRACT

With the recent acceleration of industrial technologies and active research, wearable robot technologies have
been applied to various fields. To study the utility of wearable robots, basic research on kinetic mechanisms of
the human body, bio-signal analysis, and system control are essential. In this study, we investigated the basic
structure of a wearable system and the operating principles of a driving mechanism. The control system and
supporting structure, which comprise the driving mechanism, were designed and manufactured. Motion and load
analyses were performed simultaneously for the design of the kinematic drive, and the driving mechanism was
constructed by analyzing walking motion. The operating conditions of the cylinder were verified by stride via
driving experiments. Further, the accuracy and responsiveness of the system were confirmed by comparison with

actual motion, and the system safety was validated by applying loads.
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Fig. 7 Cylinder modeling section

Valve,Pump,Tank Table 1 Knee cylinder specification
controller Knee cylinder
Piston/Bore Diameter 10mm
Rod Diameter 4mm
Stroke 68mm
Sensor Pressure 0.7 MPa
Cylinder Oli Flow 0.32lpm
Bore side Area 0.78cm>
Bore side Volume 5.34cm?
Bore side Force 5.61kgf
Rod side Area 0.65cm>
Rod side Volume 4.48cm?
Fig. 5 Hydraulic drive system mechanism Rod side Force 4.71kgf
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Table 2 Hip cylinder specification

Hip cylinder

Piston/Bore Diameter 13mm
Rod Diameter 6mm
Stroke 54mm
Pressure 0.7 MPa

Oli Flow 0.431lpm
Bore side Area 1.32¢m?
Bore side Volume 7.17cm?
Bore side Force 947kgf
Rod side Area 1.04¢em?
Rod side Volume 5.64cm?
Rod side Force 7.46kgf
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Table 3 Servo motor specification

Operating Voltage( V) 4.8 / 6.0
Operating Current(mA) 300 / 400
Operating Speed 0.14sec60°/0.13sec60°
Stall Torque(kg-cm ) 6.5/ 7
Size(mm) 20 x 40 x 38.5
Weight(g) 53
Table 4 BLDC motor specification
Kv(rpm/v) 650
Weight(g) 243
Max current(A) 70
Resistance(mh) 0
Max Voltage( V) 19
Power( W) 1295
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Specifying the name of Servo 1,2 and BLDC
Specifying Servo 1,2 and BLDC digital signal PIN

¥
Specifying angle variables for n 1,2 servos

¥

Specifying BLDC motor serial communication and servo
Serial delay 50ms
Connecting PIN of Servo motor
Specifying BLDC Motor initial value 0

Serial communication
BLDC Motor input, output

Delay 0.3s
Increase i value

Fig. 10 Flowchart of control program
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Fig. 16 Design results of wearable system
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