
The exoskeleton design comprises the following

subsystems that include the pelvic design, the thigh

design and the actuators. The actuators facilitate joint

movement at the hips and the knees. The actuators

receive signals from the sensors on the hip and knee

joint to create a movement that minimizes the energy

requirements for the user to move. The pelvic design is

the main focus of the project. It comprises of various

elements that include the torque sensors, the hip braces

and the support frame. The sensors function in terms of

acquisition and transfer of hip joint movement signals to

the actuators to facilitate a proportional movement. The

frames on the thighs and hip support the hips and thighs

during movement to ensure safety and comfort of the

user.
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NAU’s Biomechatronics Lab focuses 

on developing wearable robotics 

(exoskeletons) to improve the mobility 

of people with walking impairment. New 

devices are tested by comparing the 

exo-assisted metabolic cost of walking 

with the unassisted metabolic demand. 

The hip exoskeleton will be used to test 

the optimal amount of joint torque 

assistance needed at the hip to 

decrease the metabolic cost of walking 

in children.
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Exoskeletons are wearable devices that function in

alongside the user’s body parts. The design of an

exoskeleton depends on various factors such as the

purpose and the target body parts that requires support. The

purpose of making this exoskeleton from the existing design

is to ensure affordability, comfort and efficiency when

functioning. Exoskeletons are used in different sectors such

as healthcare, sports, military and rehabilitation facilities.

They are used to assists individuals with hip and back

issues to walk and maintain a stable posture. The devices

comprises of a system with motors that collaborate with the

signal produced by the body to provide adequate support to

the hip joints of the user. The ultimate purpose of the design

will be acting as an amplifier that augment, reinforce and

restore movement of the user.
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Requirements

Figure 2: Thigh brace build Figure 3: Thigh brace build Figure 4: Thigh brace result 

Same method applied when the team built the hip brace.
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