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Experiment #4  

Gait Analysis  

  Objectives 

1. To understand Gait Analysis concept and its applications in biomedical engineering.. 

2. To observe how the center of pressure changes while walking 

3. To learn how to analyze and measure gait of a human subject by force plate. 

4. To learn how to analyze and measure gait of a human subject using image analysis 

 

Background 

 

Gait: is the sequence of walking functions by a single limb. The gait cycle is divided into stance and 

swing phases (Figure1); stance is the entire period of which the foot is on the ground while the swing 

phase is the time the foot is in the air for limb advancement, it begins when the foot is lifted from the 

floor. The last part of the foot to leave the floor is the tow so that subdivision is called “toe off”. 

 

The initial double stance begins the gait cycle. It is the time both feet are on the floor after initial 

contact. Single limb support begins when the opposite foot is lifted for swing. 

Terminal double stance: begins with floor contact by the other foot (contralateral initial contact) and 

continues until the original stance limb is lifted for swing (ipsilateral toe-off). 

 

 

 

 

 

 

 

 

 

 

 

Figure1: Gait Cycle phases 

Figure 2: Division of Gait Cycle 

phases 
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Equipment 
 

1. PC Computer 

2. Bertec Digital Acquire 4 Software 

3. Bertec Force Plate Platform 

4. AM6800 Dual output, adjustable gain amplifier 

5. Video camera 

 

Procedure 

1. Before starting to collect data, make sure that the cables from the force plate to the amplifier, and 

from the amplifier to the PC is properly connected. Power to the amplifier should be connected, and 

the amplifier should be turned on. The force transducer system reaches thermal stability in about 5 

minutes. Therefore, always allow the equipment to warm up at least for 5 minutes before collecting 

data. 

2. Press "Auto Zero" button. This button allows zeroing offset loads up to full scale.  

3. Start the Digital Acquire software by double clicking on the icon on the desktop of the Windows® 

operating system. 

4. Enter or choose the name, location, and type of the text file for the data to be saved. 

5. Instruct the test subject to walk along the length of the platform and making sure that he/she starts 

and ends walking before going on the platform. 

6. Another subject should stand next to the test subject to recording his/her walking (make sure it 

covers the length of the platform). 

7. Press the Start button to start data collection and instruct the subject to start walking. The Start 

button will change to a Stop button. 

8. Data will be saved to the file that you specified while collecting data. Therefore, no additional action 

is required. 

9. Let the subject repeat the steps above for other two times.  

10. Repeat the steps above for other two subjects. 

 

11. Without the presence of the force plate, ask 3 subjects to walk a distance of 5 meters at 3 different 

paces:  

a) very slow pace 

b) Regular gait 

c) Jogging (slow run) 

Make sure the subjects are being videotaped from the sagittal plane, and that the ankles and knees 

are clearly taped. 

12. Use one of the following softwares 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/ 
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Data Analysis (Calculations and Results) 

A. For the force plate experiment: 

 

1. From the recorded video, measure the subject's knee and ankle angles. 

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. Plot the forces in (x) and (y) directions as a function of Time (sec). 
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5. Plot and explain the change of Center of Pressure during walking. 

6. Compare and discuss the results for the three subjects. 

7. What are the possible errors in your calculations or measurements? 

 

B. For the 5 m stride experiment: 

For each subject and each pace do the following 

1. Plot the angle and knee angle change with time 

2. Measure the duration of each step and calculate their average 

3. For each pace calculate the percentage of the swing phase and stride phase 

4. Compare the gait cycle between different phases. 

Note: You have to analyze data and answer the questions for the three tested 

subjects  

 


