
Int roduction
Rehabilitationrobotics is agrowingareaofresearch in thebiomedical
engineering field,andis expected tocontribute to improvingtheway
of life forpeople withphysical disabilities andvarious neuromuscular
diseases. Inthis researchproject, ourgoalis todevelopa fuzzy-EMG
based controller for a rehabilitation robotic system to assist
individuals having muscular atrophying diseases such as muscular
dystrophy. We have created an UpperExtremity Motion Capture
Systemto extract sEMGsignals fromtheuser. This systemis also
used to extract biomechanical information thatwe will utilize as an
additionalhumanrobotinterfacemodein futureprojects.
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Conclusion
Theinterfaceprovides theframeworkto
use raw sEMG signals from bicep
contraction. Thefuzzy controllerassists
in mapping the EMG signal from the
muscle to a controlinputfor the elbow
joint fortheKatanaHarmonic arm.The
system worked reliably well on 9
subjects both male and female with
differentBMI.

Results

ThesEMGsignal amplitude anditsslopeareinputs tothefuzzy controller. Theprimary focus hereis todevelop a multimodal interface fora rehabilitationrobotic systemin
LabVIEWthatuses sEMGsignals as the inputs. These inputsareobtained fromthesurface oftheskin todevelopa robust systemthatcan beusedbyvarious userswith
differentBody Mass Indices. Therobot manipulatoris controlled in real-timeusingLabVIEWasa developmentplatform;anyalgorithmsdeveloped in the futurecanbe
testedonthecontrollerdevelopedhere.
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Experimental 
Methodology
As the user flexes his muscles, a sEMG
excitation is produced and capturedby
theBio-Radio. This signal and its slope
are used as control inputs for the
Katana Harmonic Arm.Whenthe user
curls his arm,a corresponding motionis
produced by the robotic arm. The
interfacewasdevelopedtogive theuser
finecontrolover thearm’s jointposition.
The interface, developed in LabVIEW
wasempirically modifiedtoberobust for
subjectswithdifferentBMI.

ENCODERS JOINTS1-6

Fuzzy Controller
Raw EMG Signal

Response Test: Users were asked to
move the robotic arm to three different
angular positions at 90, 180 and 270
degrees. Theease with which each user
wasablemove therobotic armwithbiceps
contractions is reflectedon thetimeit took
themtomovetothedesignatedpositions.

Subject# Gender Height  (in ) Weight  (lbs) BMI
1 Female 69 124 18.3096
2 Female 63 100 17.71227
3 Female 65 123 20.46604
4 Female 66 153 24.69215
5 Male 70 165 23.67245
6 Male 72 215 29.15606
7 Male 72 165 22.37558
8 Male 68 250 38.00822
9 Male 69 178 26.28313

EMG Signal 
Amplitude

Neg Zero Pos
Neg Zero Neg Neg

EMG Signal Zero Neg Zero Pos
Slope Pos N/A Pos Pos


