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Control System of Multifunctional Myoelectric Prostheses Using

Microprocessor Unit

TIAN Lan JIANG Nai-fu

LI Guang-lin
( Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China)

Abstract The applications of present commercially-available myoelectric prostheses are limited due to the difficulty
in use and the long training time. The existing control methods can not realize natural controls of the prostheses. In this
paper, a control system of multifunctional myoelectrical prostheses which contains a myoelectric-prosthesis controller
Keywords

based on a micro control unit and a multifunction prosthesis clinical training software, was designed and developed using a

high-performance microprocessor. The pattern recognition of the electromyogram (EMG) was employed to determine the
natural controls of multifunctional myoelectric prostheses.
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motion classes. Since the microprocessor is wearable, the system proposed in this study could possibly achieve flexible and
electromyogram; prosthesis control; pattern recognition; prosthesis clinical training; visual reality
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High-Performance

C28x GPU

+ Up to 300 MHz

+ 32-bit single-
precision floating-
point unit

+ Fast interrupt
response and
minimal latency

32-Bit Floating-

Point Unit

« |EEE 32-bit single
precision

+ Eliminates scaling

and saturation burden

+ Magnitude

calculations (division

and square root)
+ Park & Clark-type

algorithms (sin and

cos)

+ FFT and IR
performance
improvements

Delfing™

32-bit CPU
Up to 300 MHz

32x32-Bit Multiplier
RMW Atomic ALU

Peripherals

Memory
0-512 KB
Flash
52-516 KB

C28x

Boot ROM
Debug

Real-Time JTAG|

128-Bit Security Key/Lock

Serial Interfaces

2x SPI

Memory Interface
| 16-/32-BitEMIF__|

Control-Oriented
Architecture
+ Asynchronous external
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He + External

Analog-to'mgltal interface or internal
Converter 125-MBPS dual-S/H

ADC
+ DMA controller

12-Bit 2-S/H 12.5 MSPS
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External with Triggering

Timer Modules

9x ePWM Modules:
18x PWM Outputs
(9x 55 ps High-Res)

6x 32-Bit eCAP

3x 32-Bit eQEP

Intelligent
Peripherals

+ Flexible PWM
modules
= Programmable period,
frequency and phase
control
— Dead-band generation
— Programmable trip
zone allocation
* Hi-res PWM modules
with up to 55-ps
resolution
+ 32-bit QEP modules
for hardware

Watchdog Timer

3x 32-Bit CPU Timers

Connectivity

decoding

* 32-bit capture
modules
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