Determination of Distal Force Vectors

From Ground Reaction Force Measures

HESC 690/803

1)  Obtain synchronized (to video) data points from forceplate(s).

2)  Convert digital signal to appropriate voltage value.

· Convert digital signal to microvolts

· Divide by bridge excitation voltage

· Divide by amplifier gain setting

3)  Apply forceplate calibration matrix to derive mechanical units (N, Nm)

4)  Find GRF vector origin on forceplate by calculating center of pressure

· COPx = (Fx * Dz – My) / Fz

· COPy = (Fy * Dz + Mx) / Fz

· Where Dz is the electrical center of the plate in the Z direction (in meters)
5)  Calculate Free Moment 

FM = Mz – (COPx * Fy) + (COPy * Fx)

HESC 690 Only

6)  Apply orientation matrix to calculated COP values.  This places the forceplate coordinate system in the same orientation as the laboratory coordinate system.

7)  Translate the location of the COP on the forceplate into its appropriate location in the global coordinate system by adding the COP values to the global location of the center of the forceplate.

Sample FORCEPLA.CAL file:

1.

25. 

2.9350
0.0040
0.0130
-0.0480
-0.0400
0.0050

-0.0020
2.9930
0.0470
0.0080
-0.0250
0.0410

-0.0270
0.0120
11.5420
-0.0240
0.0030
0.0160

0.0000
-0.0070
0.0000
1.5390
-0.0110
0.0010

-0.0070
-0.0020
0.0000
0.0000
1.5350
-0.0040

0.0020
0.0020
-0.0050
0.0020
-0.0040
0.7440

-0.1000
-0.0260
-3.8000

5.6000
25.7000
-4.0000

0.0000
1.0000
0.0000

1.0000
0.0000
0.0000

0.0000
0.0000
-1.0000

2.

25.

2.9340
0.0090
0.0020
-0.0130
0.0170
0.0110

0.0120
2.9750
0.0450
0.0310
-0.0200
0.0340

0.0050
0.0020
11.5480
-0.0210
-0.0090
0.0070

-0.0040
0.0010
0.0000
1.5470
-0.0020
-0.0030

0.0010
-0.0020
0.0000
0.0020
1.5450
-0.0080

0.0020
0.0060
0.0000
0.0010
-0.0060
0.7480

-0.1000
0.0300
-4.0000

56.5   
25.7000
-4.0000

0.0000
-1.0000
0.0000

-1.0000
0.0000
0.0000

0.0000
0.0000
-1.0000

