
 

  

BioMechanics and BioMaterials Lab 

(BME 541) 

Project 

Gait Analysis 

  

  Objectives 

1. Understand how several muscles of the leg are responsible for creating the gait cycle. 

2. Learn how to use EMG for gait analysis. 

3. Differentiate the gait parameters during walking, running and hopping. 

4. Learn how to calculate gait parameters from this data. 

 

Part A: Use EMG for gait analysis during walking in different speeds (2 gait cycles) 

 

Equipments 

 
1. PC Computer 

2. IWX/214 data acquisition unit 

3. USB cable 

4. C-AAMI-504 EMG cable and electrode lead wires 

5. Disposable electrodes 

6. Alcohol swab 

 

Procedure 

• You are required to record EMG 

signal in the subject's calf muscles 

for the right and left leg during 

walking (2 gait cycles) using 

LabScribe 2 software. 

• You have to collect data during slow 

walking, normal walking and fast 

walking. 

• You have to choose the best 

electrodes' location for best 

measurements 

Data Analysis 

• Calculate the stride time from EMG signal for each data collection speed. 

• Calculate the velocity and stride length for each speed 

• Compare between the three speeds 

 



 

  

Part B: Gait analysis during running 
 

Equipments 
1. Video camera 

2. Protractor 

  

 

Procedure 

• Setting up the measured walkway: Select a convenient running area at least 10 meters long. A 

distance of 2 meters should be available before and after the measured walkway. This distance is 

necessary to enable the patient to accelerate before, and decelerate after the Walkway Length for 

capturing Trial data. The default Distance of the Walkway Length is 6.0 meters. 

• Instruct the patient to start running two meters before the Beginning Mark of the measured 

walkway (acceleration). 

• Another subject should stand next to the test subject to recording his/her running (make sure it 

covers the length of the platform). 

• As the patient crosses the Beginning Mark of the walkway, start recording the video. 

• Instruct the patient to continue running two meters after the ending mark of the measured 

walkway (deceleration). 

• As the patient crosses the ending mark of the walkway, stop video recording. 

 

 

 

 

Data Analysis 

1. From the recorded video, measure the subject's knee and ankle angles for both right and left limbs 

2. Plot the knee joint angle as a function of Time (sec).  

 

 

 

 

 

 

 

 

 



 

  

3. Plot the ankle joint angle as a function of Time (sec).  

 

 

 

 

 

 

 

 

 

 

 

4. Identify the gait cycle phases for each limb 

 

 

Part C: Gait analysis during hopping 
 

Equipments 
1. Video camera 

2. Protractor 

  

 

Procedure 

• Setting up the measured walkway: Select a convenient hopping area at least 10 meters long. A 

distance of 2 meters should be available before and after the measured walkway. This distance is 

necessary to enable the patient to accelerate before, and decelerate after the Walkway Length for 

capturing Trial data. The default Distance of the Walkway Length is 6.0 meters. 

• Instruct the patient to start hopping two meters before the Beginning Mark of the measured 

walkway (acceleration). 

• Another subject should stand next to the test subject to recording his/her hopping (make sure it 

covers the length of the platform). 

• As the patient crosses the Beginning Mark of the walkway, start recording the video 

• Instruct the patient to continue hopping two meters after the ending mark of the measured 

walkway (deceleration). 

• As the patient crosses the ending mark of the walkway, stop video recording. 

 

Data Analysis 

1. From the recorded video, measure the subject's knee and ankle angles for both right and left limbs 



 

  

2. Plot the knee joint angle as a function of Time (sec).  

 

 

 

 

 

 

 

 

 

3. Plot the ankle joint angle as a function of Time (sec).  

 

 

 

 

 

 

 

 

 

 

 

4. Identify the gait cycle phases for each limb 

5. Compare the human gait cycle during walking, running and hopping 

 

NoteNoteNoteNotessss: : : :     

• Use one of the following soft wares Use one of the following soft wares Use one of the following soft wares Use one of the following soft wares to analyze the angles of the lower limb joints:to analyze the angles of the lower limb joints:to analyze the angles of the lower limb joints:to analyze the angles of the lower limb joints:    
a) Photoshop 

b) ImageJ from: https://imagej.nih.gov/ij/  

c) Kinovea from: http://www.kinovea.org/en/ 

 

 



 

  

• YourYourYourYour    project report has to project report has to project report has to project report has to be be be be writtenwrittenwrittenwritten    as the as the as the as the following format:following format:following format:following format:    

 

1. Cover page: should include names and student numbers, course name, section and numbers, 

due date, and other details that you see fit. 

2. Introduction: Briefly describe background of the experiments and then discuss the theories 

they are testing in your own words, also include any expected values based on the type of the 

material. 

3. Objective: State clearly the purpose for the laboratory investigations.  

4. Apparatus, Materials, and Methods: List and describe the tools and apparatus together with a 

sketch/ pics, describe the samples used, describe the procedure done so that anyone who reads 

the report can replicate the experiment. 

5. Results: Give numerical results including numbers and or graphs. Clearly label figures, number 

and caption. Make sure to describe the figures in the text of the results section and to include 

any calculations you have done. 

6. Discussion and Remarks: Discuss and explain the results and contrast them to the theory 

covered in the introduction, compare to expected results. Also, discuss briefly any test 

problems, discrepancies, test errors, mistakes, etc. In short, any factors which you believe may 

have affected the results. Comment on the reliability of the results. Finally, describe where and 

why the materials tested can be used in the body. 

7. Conclusions: What are the take away messages from the report, do not repeat what is in the 

result and discussion. 

8. References: List references used. Make sure to cite the references in the body of the report. 

 

• Due on TUESDue on TUESDue on TUESDue on TUES    [[[[18181818////12/201812/201812/201812/2018]]]], you have to submit a softcopy and hard , you have to submit a softcopy and hard , you have to submit a softcopy and hard , you have to submit a softcopy and hard 

copy copy copy copy     
 

 

 


