
 

  

BioMechanics and BioMaterials Lab 

(BME 541) 

Experiment #8  

Biomechanical Analysis  

Stride Analysis 

 

  Objectives 

1. Learn how to record foot-floor contact data from footswitches. 

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

 

Background  

Gait analysis is a process of quantification and interpretation of human locomotion. The study of gait 

analysis allows diagnosis processes to be made, as well as permitting future developments in 

rehabilitation engineering. Gait analysis is widely used in professional sports training to optimize and 

improve athletic performance. 

Gait analysis provides the patient with what gait experts refer to as 'Dynamic Testing' - testing during 

movement, thus allowing the dysfunction to occur in a near natural state, while under controlled testing 

conditions. By studying the motion of the lower extremities, combined with the forces exerted upon 

those extremities, gait experts are usually able to identify the source of pain and thus the real cause of the 

pain and/or dysfunction. Very often, treatment using other methods means treating symptoms of the 

dysfunction and lengthy trial end error because identification of the true source of the problem cannot 

occur without continuous movement or exertion of the lower extremity. Gait Analysis allows for such 

movement and exertion of the lower extremities, and thus the source of the dysfunction/pain can usually 

be identified.  

Walking is the most convenient way to travel short distances. Free joint mobility and appropriate muscle 

force increases walking efficiency. As the body moves forward, one limb typically provides support 

while the other limb is advanced in preparation for its role as the support limb. The gait cycle in its 

simplest form is comprised of stance and swing phases. The stance phase further is subdivided into 3 

segments, including initial double stance, single limb stance, and terminal double limb stance.  

Each double stance period accounts for 10% of the gait cycle, while each single stance typically 

represents 40%, thus the stance phase of each limb represents 60% of the limbs gait cycle. The swing 

phase for the same limb is the remaining 40% of the gait cycle.  

A stride is the equivalent of a gait cycle. The duration of a stride is the interval between sequential initial 

floor contacts by the same limb. A step is recognized as the interval between sequential floor contacts by 

the two limbs. Two steps make up each gait cycle, which is roughly symmetric in normal individuals. 

 

 

 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

Equipments 

 
1. PC Computer 

2. Footswitches 

3. Two leg belts for attaching wireless transmitters to lower legs 

4. Left leg and right leg wireless transmitters 

5. Receiver with USB cable  
6. Video camera 

 

Procedure 

1. Setting up the Measured Walkway: Select a convenient walking 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. 

Figure1: Gait Cycle phases 

Figure 2: Division of Gait Cycle 

phases 



 

  

2. Attaching the Footswitches to the Patient: Footswitches are the sensors of the Stride Analyzer 

System. The Footswitches are worn as insoles in the patient's shoes. Contact areas within each 

Footswitch must be positioned under the appropriate weight-bearing areas of each foot for the Heel, 

5th Metatarsal, 1st Metatarsal, and Great Toe to capture timing data when these areas of the foot are 

bearing weight and are not bearing weight. 

 

• Place the proper sized insole Footswitches in the patient's shoes. 

• The heel section should be positioned to correspond to the patient's Heel and the forefoot 

section should be positioned to correspond to the patient's Metatarsal Heads and Great Toe. 

 

 

 

 

 

 

3. Connecting the Wireless Transmitters to the Footswitches and Patient: Each Footswitch 

is connected to a Transmitter by a thin cable. The adjustable leg belt overlaps and fastens 

around the leg of the patient, and the Transmitter is attached to outside of the leg belt with 

Velcro.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Connecting the Receiver to PC: The Receiver is used to transfer Footswitch Data from the 

wireless Transmitters to the Stride Analyzer software via a USB port on the computer.  

 

5. Recording and Saving Patient Trial Data: 

 

Figure 3: Positioning of Leg Belt and 

Transmitters 



 

  

• Run the Stride Analyzer software. Click on Start | Stride Analyzer or click on the Desktop 

icon. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Select File | Add New Patient 

• Enter patient information in the dialog box. Use the TAB key to advance to the next field. 

Three fields are required: Patient I.D., Last Name, and Birth Date. After clicking the OK 

button, the patient's name will appear in the program title bar near the top of the window. 

• Select View | Acquire Trial 

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

walkway (acceleration). 

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

it covers the length of the platform). 

• As the patient crosses the Beginning Mark of the walkway, Press the Space Bar or Click 

Start Recording. 

• Instruct the patient to continue walking two meters after the Ending Mark of the measured 

walkway (deceleration). 

• As the patient crosses the Ending Mark of the walkway, Press the Space Bar or Click Stop 

Recording. 

• Once reviewed, all Trail data file(s) can be either saved to the current Database by clicking 

on Save and Close, or deleted by clicking Cancel and Close. Both Save and Cancel close the 

Acquire New Trials and Real Time Footswitches screens. 

 

6. Analyzing Saved Trials from the Database: 
To view the gait parameters and reports for Trials saved within the Current Database folder, 

select View | Select Trial, then Double-click on the desired Trial Name. 

 

 

 


