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 The exoskeletons are innovative established gadgets providing more durability and strength 
for body structures. Most of them are driven by outsource such as hydrohalic system, 
pneumatic system, electrical motor etc. Because of it is wearable devices, it must be 
comfortable and low weight. Two types of people normally use of these gadgets; disable 
persons and labors. In this paper, some fabricated rehabilitation apparatuses at Arak 
University of Technology are introduced to make better sense by this technology. 

1. Introduction 

The exoskeletons are novel developed gadgets providing more 
endurance and strength for body organs. Most of them are powered 
by outsource such as hydrohalic system, pneumatic system, electrical 
motor etc. due to it is wearable apparatuses, it must be comfortable 
and low weight. Two types of people normally use of these gadgets; 
disable persons and labors. Disable persons can come back to normal 
life by having movement potential, and labors can work easier and 
move heavy things. The spine column is supported by exoskeleton 
and injury risks are decreased. So, hard tasks for labors can be safe for 
example construction jobs which are very hard and unhealthy. Short 
history is mentioned in continue. 

The most primitive exoskeleton tool was gadget for helping motion 
established in 1890 by Russian engineer Nicholas Yagin [1]. It stores 
energy in gas accumulators to help during human movement, though 
it was not active and needs human power. An active apparatus 
developed in 1917 by inventor Leslie C. Kelley which worked on steam 
power. This system was able to supplement human power with 
external power [2]. 

In the 1960s, the primary real 'mobile machines' combined with 
human actions started to unveil. A jacket named Hardiman was 
constructed by GE and the US Armed Forces. The jacket was powered 
by hydraulics and electricity and magnified the wearer's power and 
endurance. Operator can lift 110Kg weight by minimum force. A 
feedback system was used for this exoskeleton to have sense of lifted 
weights [3]. 

In purpose of human locomotion and rehabilitation, Mihajlo Pupin 
Institute developed an exoskeleton to provide movement of human 
gait. This exoskeleton powered by pneumatic actuators and it was 
programmable for locomotion in various surfaces [4 and 5]. Next, new 
generation of exoskeleton were revealed connected to the human 
brain by some electrodes or chipsets [6]. Some exoskeleton invented 
by researchers are shown in Fig. 1. In addition to biomedical 

exoskeleton and worker models, some of them were developed for 
military applications. DARPA provided various types of them to 
increase endurance of soldiers and be able to move long distances 
with heavy loads and huge weapons [7, 8, and 9]. 

 
 

Figure 1. Some exoskeleton 
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Figure 2. DARPA exoskeleton 
 
 
2. Review of Rehabilitation Apparatuses and Exoskeletons 

fabricated in Arak University of technology 
 

Due to population of old persons increased recently, and changes in 
life style some rehabilitation gadgets are required. First attempt is a 
wearing PCM for fingers to intensify finger muscles because of 
injuries. It was fabricated at Arak University of Technology and 
unveiled in Fig.3. Next, an arm CPM was developed for human hand 
exercise to make it normal for required activity. It is a low-cost CPM 
but effective for arm motions after surgery operations. It utilized of 
an electrical motor and hand guides to provide proper movements.  It 
is presented in Fig.4. 

 

 
 

Figure 3. Finger PCM fabricated at ARAKUT 

 
Figure 4. A low-cost arm CPM developed at ARAKUT 

 
In another project, a CPM form human leg is developed to prepare 
smooth motion for human legs after injuries. Same as previous 
projects, it is low-cost and simple to fabrications. A four-bar 
mechanism working by electrical motor is installed for moving 
human leg. It was simulated and analyzed by CATIA Software, then it 
was constructed and evaluated. It can be seen in Figure 5.  
 

 
Figure 5. Human Leg CPM 

A more modern robot was produced at Arak University of Technology 
to make more motions for human ankle rehabilitations via 3 degree 
of freedom (3DOF) called Stewart Platform. Three servo motors are 
mounted in this robot to provides roll, pitch and yaw twisting. It was 
developed by modeless controller based on Fuzzy controller. It is 
demonstrated in Figure 6. 
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Figure 6. Ankle rehabilitation robot by 3 DOF 
 
After stated projects, an exoskeleton was developed for human arm 
which is connected to nerve system by some electrodes to gather EMG 
signal. This gadget can translate EMG signal of arm muscles to 
identify type of motion for arm extend or arm closing. A Fuzzy PID 
controller was mounted for this wearing robot for fast computations 
and controlling parameters of motion. The assembled components are 
shown in Figure 7.  
 

 
 

Figure 7. ARAKUT EXOS for arm motion 
 

The accuracy and efficiency of this exoskeleton was tested by persons 
which is exposed in Fig.8 and 9. Two electrical motors are mounted in 
this robot to provide high torque for arm motions. Patients with weak 
muscles can use it, and construction labors can employ it for lifting 
heavy pieces without spine injuries.  
 

 
 

Figure 8. installation EXOS o the human arm 
  
 

 
 

Figure 9. evaluation of EXOS by different motions 
 

3. Conclusion 
By review of rehabilitation tools and exoskeletons which were 
developed at Arak University of Technology, the potential of using 
them and types of them are introduced. By increasing elder 
population using them is compulsory. We need develop them to make 
life easier and comfortable for them and patients suffer pains from 
skeleton disorders.  
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