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' Assistive Control Strategy
' Exoskeleton
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' Passive Assisted

¥ Active Assisted

" Assist as Needed

¥ Challenge Base Control Strategy
® Haptic Control Strategy

* Virtual Reality Environment



N |34 LSLQMU).? 4@ M‘y.: b oslast drwgs u;‘SJ" LngQa.SJ )L?a Q|)Lo.¢.g GSLA)Q .A.,_;T).e
Sl el (oo 5 95 2 (39 Olaiin Glrpiaas wile 80,55, 0SS SS eyl S 8
P slacins @3, 5 (5, Gl W)l 55 (058 o) jo Jobss Lad> glagn o3 9 b Cusls

L] Wlos 5 Lt sl

1S 0395 nl 53 gralia ol g 3L A paly (S e Ko 2k )b |

23 sl b o ke S8 T ke oo 2alS g ol les (55, olgs 5] a0 wlgs e sy
P65 4 pedle it melias Jolas ;0 GLuill a5 (o ped 5 (25559 slaolCiws 5 a1l 5
ol a3 y2r g el ould ool G Slikdod g (Sl (Sl Glrojex 50 (28559 sleoe>
P s cnl 5o deagi g o) lp Ol RaRg5 e 1905 seges rolliws I (S (oo el
ol S wilige )0 S5 > a4 (550 S e Lagi 45 il Coll e zss 95 e aid T LA
Ol ) Glamele Glacand 9 (S5 > Glagat s Ghlen 4 Sl ) SeS gln (a5ulys wiged
Sl yoi b 5l aley co (Ko b Y 4y D 3,3l des o IS & g0 sl o) les sb g A
2z 395l & S (6 lo ale Lacs Lo 51 (S55UsS lsil o )3 wise e (5 lgas 1290
WS A5 b 0 (S Codgame Hlxo 1) 08 a5 ol gt ebs slacaw] Sasl TalE
ol slaas 200 5l sl diges ¥ =) S 55 033 ,5 aieo o Sl yo3 ol OlSl 5l sl o (Ko

Sl 0als oaly lad isdles o 0 1S »

' Parkinson’s Disease
" Multiple Sclerosis

v Stroke

¥ Spinal cord injury
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' Real Time
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' Parkinson's disease
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' Passive Forced exercise
" Forced Exercise
" Reference pattern
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Fy = Normal force

Fx = Anterior-posterior force
EF = Effective force

RF = Resultant force
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Input voltage: 6V-27V

Model: IBT-2

Maximum Current: 43A

Input level: 3.3-5V

Control mode: PWM or level

Duty cycle: 0-100%
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Abstract

Rehabilitation is a field in science working on patients’ muscles and movement
empowering. For decades, this field is producing novel methods and technics in the fields
of rehabilitation and treatment. Stationary bike is one of the devices that physiotherapists
and practitioners were always looking at it as an effective mean to recover movement and
muscular abilities. In this Study, two methods for treatment of lower limbs are made
possible by design, installing and implementation of different types of mechatronical
equipments including actuator, electronic circuits and different types of sensors for
patient activity monitoring. Also, it is aimed to provide more smooth movement for
patient by designing and installing a flywheel in between pedal and motor. According to
the damage level, patient will fall in the active-assisted training or passive training group.
In passive training program, patient do not have enough ability to pedal on the bike, so
the motor will provide the power to reach a predefined pedaling speed. In this program,
feet of patient will pedal in a constant speed above his ability’s speed in a compulsory
manner. In active-assisted training mode, patient is already improved enough to have
higher ability to pedal in the same constant speed and motor will provide less power
according to the pedaling power of patient. Hence, the provided power by motor is set
based on the power provided by patient. In this thesis, it is aimed to design the control
theory for these two treatment methods and this bike and finally to test its stability.
Previous researches proved that such methods improved the treatment period of patients
with movement disabilities. In this study, speed control were done by force and speed
feedback. Finally, the results showed an accuracy level of 99.2 % for passive method and

96.7% for active method to reach a desired pedaling speed.
Keywords:

Stationary Rehabilitation bike, Pedal speed control, Passive exercise method, Active-

assisted exercise method, Flywheel design, Pedal forces.
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