Lab 8: Modeling Skinfold Compressibility

DYNAMIC SKINFOLD CALIPER DATA ACQUISITION

Data were collected from a skinfold caliper modified by the addition of a potentiometer. An external voltage was put across the potentiometer and as the potentiometer turned the amount of voltage output varied according to the amount of resistance in the circuit. Thus, as the caliper opened, the voltage changed in response. This voltage was passed into a computerized data acquisition system which consisted of an A/D board, an IBM compatible microcomputer and appropriate software. The software was written in Labview by Rob Taylor (Kinesiology, S.F.U.) The data were collected in a data file that can be read by EXCEL

DATA ACQUISITION PROCEDURE

Calibration of the skinfold caliper was carried out with the caliper held completely closed and then open at 50mm. These data were used to produce the gain and offset values listed with the voltage data in the SkinComp.xls file. Ten measurement trials were carried out consisting of 2 seconds of data collection during a skinfold measurement at the triceps site. A sampling rate of 100Hz was used; thus there were 200 sampled data points per trial.

SPREADSHEET OPERATIONS

Open the SkinComp.xls file. It contains the voltage data for the ten trials. These voltages can be transformed into skinfold thickness values using the gain and offset values listed at the top right of the data. For each voltage carry out the following calculation to determine the skinfold thicknesses.

Skinfold Thickness (mm) = (Voltage - Offset) / Gain

Using the concept of signal averaging calculate the average skinfold thickness at each time point as the averages of the 10 skinfold thickness values. Then, using SOLVER fit the model shown below to the data for the average curve of compression. 
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Tt is skinfold thickness at time t. Tinitial, k1, k2, b1 and b2 are coefficients (unknown parameters) to be optimized using Solver. Start with the following initial values: 
Tinitial = 20, k1 = -1, k2 = -5, b1 = -.1, b2 = -5.

F is a constant representing the force exerted by the caliper. Use a constant of F=10 gm/mm2. 

You first need to create a column for predicted skinfold thickness by entering the formula for Tt. Then create a column for the squared residuals. You will use Solver to minimize the sum of squared residuals.

If Solver proves unstable in trying to solve your problem you might (not necessarily) need to modify these initial vales or set some constraints. You may also need to run Solver twice to get the best solution.

Using the correl() function calculate the correlation coefficient between actual and predicted scores, before and after running Solver.

Plot two graphs:

1. Actual and predicted values for the average curve versus time

2. Residuals versus time

Examine the Effect of Changes in Spring Tension:
1. What thickness is predicted for time = 1.99 seconds for F=10 gm/mm2? Calculate difference between Tinit and thickness at time = 1.99 seconds for F = 10 gm/mm2.

2. Change the spring tension (F) from 10 to 5. What thickness is predicted for time = 1.99 seconds for F = 5 gm/mm2? Calculate difference between Tinit and thickness at time = 1.99 seconds for F = 5 gm/mm2. How does this compare to difference for F = 10 gm/mm2? Is this what you would expect?
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