
Center of Gravity Calculation 

I. EXPERIMENTAL OBJECTIVES 

Determine the anatomical center of gravity (COG) using the reaction board method. 

II. BACKGROUND 

One technique for estimating the COG of an anatomical body is to use a "reaction 
board". The location of the COG can be determined by calculating the moments about 
the board and using the force readings from the scale. 
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Reaction Board 	 Scale 

Figure 1: Reaction Board 

III. METHODS AND MATERIALS 

Materials: 

1. Reaction Board 
2. Wood Blocks 
3. Tape Measure 
4. Scales (2) 
5. Goniometer 

Procedure: 

Data Collection (Use US Customary Units for all Measurements) 

1. 	 Record the following information from one lab member (subject); 


Weight (Ws) ______ 


Height (H) _____ 


Gender (M/F) _____ 
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2. Record the following information from the experimental setup; 

Distance between knife edges (L) _____ 

3. 	 Measure the reaction force on the scale without the subject on the board. 

Reaction Force (Rb) _____ 

4. 	 Have the subject lie in the center of the board in the supine position with their 
head away from the scale and the soles of their feet directly above the scale; 

Record the reaction force for the following anatomical positions; 

1) Supine on the board 
2) Supine on the board with right leg raised to a 45 degree angle 
3) Supine on the board with right thigh raised to a 90 degree angle 

and right calf parallel to the reaction board. 
4) Supine on the board with right arm raised to a 90 degree angle 
5) Supine on the board with both arms raised to 90 degree angles 
6) Supine on the board and forming a 90 degree angle between the 

legs and upper body (Le., sitting up) 

Note: For the 1 st position have the subject get off the board between trials. 
For all other positions have the subject return to the supine position 
between trials. All angles are with respect to the reaction board. 

Position Trial 1 Trial 2 Trial 3 
1---
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(R b1)s 

Supine + Leg 45° 
(Rsb2) 

Supine + Leg 90° 
(Rsb3) 

~Pine + 1 Arm 90° 
. (Rsb4) 

Supine + 2 Arms 90° I 
(Rsb5) • 
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Supine + Sitting 90° 

(Rsb6) 
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Data Analysis: 

5. First, we draw the free body diagram of the reaction board without the subject in 
order to determine the weight of the reaction board. 
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Ay Wb 	 Rb 

6. 	 By applying Newton's first law, we know that the sum of forces in any given 
direction is zero for an object at rest. We also know that the sum of the moments 
about any point is zero. So we can write: 

I MA = 0 = -Wb * ~ + Rb * L 


Wb = ZRb 


7. 	 Now, we draw the free body diagram of the person on the reaction board in order 
to identify all applicable forces: 

Ax 

RearKnife 
Edge: A 

COG 

Ws 

Ay Wb 	 Rsb1 

8. By applying Newton's first law as in step 6., we can write: 

I MA = 0 = +Rsb * L - W * LeoG 

L * ( Rsb - WZb) 
LeoG = ---:.----=...-=-

Ws 
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L - Leoe 
CoG = * 100%

H 

• Substitute Rsb 1-5 for Rsb in each of the 5 positions. 

Supine + Leg 
(Rsb3) 

Supine + 1 Arm 
(Rsb4 

Supine + 2 Arms 90° 
(Rsb5) 

Supine + Sitting 90° 
(Rsb6) 

Center of Gravit 
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