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Measurement of a Three-Dimensional Posture of Golf Club Head through One Set of Camera. 
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We developed the method to measure the three-dimensional posture of the golf club head based on one photo taken 

by one set of a camera, and found the following in terms of the measurement accuracy. (1)The measurement error can 

be decreased by putting markers on the wider surface of a head. (2)In the case where the posture of a head significantly 

deviates from the standard posture, the measurement accuracy deteriorates compared with the case of a small deviation. 

(3) The measurement error can be reduced by identifying the coordinates of the center of markers instead of visually 

selecting a pixel as the center of markers. 
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Fig. 1  Direct Linear Transformation method 
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Fig. 2  Jig for setting the angle of club heads 
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Fig. 3  Example of the photo at the experiment 
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Fig. 4  Combinations of markers 

 

3 3 2     

 3 2 1 3

2 2 0°,-5°, 25° 0°, 25° 3 2

4 3 3 1 3 2 5

3 3 1 1  

 

3 3 3     

 3 2 2 3 3 2 3 2 4

( )V,U 5 15

2 2 0

255

( )ii V,U Mi ( ) ( ) ( ) ( ) ( )( )∑∑∑∑ ⋅⋅= iiiiii, MMV,MMUVU 3 2 5

3 3 1 1  



 

 

 

Fig. 5  Example of the photo data digitized for identifying the center of marker 
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Table 1  Effects of the combination of markers on the measurement accuracy about W#1 

Driver Combination 1                Driver Combination 2 

Impact point

assumed

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Center 0 -1 0.02 -1.38 0.02 0.38

Center 0 -5 -0.13 -4.39 0.13 0.61

Center -1 0 -1.00 -0.81 0.00 0.81

Center -1 -1 -1.00 -0.79 0.00 0.21

Center -1 -5 -1.14 -5.24 0.14 0.24

Center -5 0 -5.17 0.45 0.17 0.45

Center -5 -1 -5.20 -1.27 0.20 0.27

Center -5 -5 -5.36 -5.93 0.36 0.93

0.13 0.49

MeasurementSetting Error

Aberage  

Impact point

assumed

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Center 0 -1 0.00 0.02 0.00 1.02

Center 0 -5 0.55 -2.94 0.55 2.06

Center -1 0 -0.89 1.10 0.11 1.10

Center -1 -1 -0.31 2.17 0.69 3.17

Center -1 -5 -0.68 -4.96 0.32 0.04

Center -5 0 -4.39 2.64 0.61 2.64

Center -5 -1 -4.85 1.14 0.15 2.14

Center -5 -5 -4.86 -2.75 0.14 2.25

0.32 1.80Aberage

Setting Measurement Error
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Table 2  Effects of the combination of markers on the measurement accuracy about I#7 

Iron Combination 1               Iron Combination 2 

Impact point

assumed

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Center 0 -1 -0.21 -0.76 0.21 0.24

Center 0 -5 -0.20 -4.91 0.20 0.09

Center -1 0 -0.98 0.11 0.02 0.11

Center -1 -1 -0.98 -1.03 0.02 0.03

Center -1 -5 -0.97 -5.67 0.03 0.67

Center -5 0 -5.12 0.15 0.12 0.15

Center -5 -1 -5.13 -1.08 0.13 0.08

Center -5 -5 -5.15 -5.21 0.15 0.21

0.11 0.20

MeasurementSetting Error

Aberage  

Impact point

assumed

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Center 0 -1 0.53 -0.11 0.53 0.89

Center 0 -5 0.55 -3.97 0.55 1.03

Center -1 0 0.00 0.00 1.00 0.00

Center -1 -1 0.01 -1.93 1.01 0.93

Center -1 -5 0.03 -5.77 1.03 0.77

Center -5 0 -4.04 -0.75 0.96 0.75

Center -5 -1 -4.15 -0.14 0.85 0.86

Center -5 -5 -3.96 -4.06 1.04 0.94

0.87 0.77Aberage

Setting Measurement Error
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Table 3  Effects of the magnitude of the posture change of club heads on the measurement accuracy 

Driver (Combination 1)                Iron (Combination 1) 

Impact point

assumed

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Toe 25 0 24.74 0.29 0.26 0.29

Toe 25 25 24.73 25.55 0.27 0.55

Toe -5 0 -4.92 0.27 0.08 0.27

Toe -5 25 -4.91 25.22 0.09 0.22

Heel 25 0 25.05 -0.91 0.05 0.91

Heel 25 25 25.50 22.44 0.50 2.56

Heel -5 0 -4.90 -0.07 0.10 0.07

Heel -5 25 -4.63 23.67 0.37 1.33

0.21 0.77Aberage

MeasurementSetting Error

 

Impact point

assumed

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Toe 25 0 25.14 0.24 0.14 0.24

Toe 25 25 25.22 25.20 0.22 0.20

Toe -5 0 -5.13 0.13 0.13 0.13

Toe -5 25 -4.48 23.91 0.52 1.09

Heel 25 0 25.03 0.21 0.03 0.21

Heel 25 25 24.94 25.21 0.06 0.21

Heel -5 0 -4.47 -0.60 0.53 0.60

Heel -5 25 -4.67 24.91 0.33 0.09

0.24 0.35

MeasurementSetting Error

Aberage  
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Table 3  Effects of the method for identifying the center of markers on the measurement accuracy 

Driver (Combination 1)                Iron (Combination 1) 

Impact point

assumed

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Toe 25 0 24.92 -0.86 0.08 0.86

Toe 25 25 25.04 24.64 0.04 0.36

Toe -5 0 -4.97 -0.12 0.03 0.12

Toe -5 25 -4.87 24.80 0.13 0.20

Heel 25 0 25.04 0.40 0.04 0.40

Heel 25 25 25.22 25.39 0.22 0.39

Heel -5 0 -5.07 -0.16 0.07 0.16

Heel -5 25 -4.96 25.47 0.04 0.47

0.08 0.37Aberage

MeasurementSetting Error

 

Impact point

assumed

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Face

Angle

Lie

Angle

Toe 25 0 24.94 -0.08 0.06 0.08

Toe 25 25 24.99 24.71 0.01 0.29

Toe -5 0 -4.90 -0.44 0.10 0.44

Toe -5 25 -4.87 24.40 0.13 0.60

Heel 25 0 24.82 0.45 0.18 0.45

Heel 25 25 24.86 25.22 0.14 0.22

Heel -5 0 -4.98 0.27 0.02 0.27

Heel -5 25 -4.89 24.63 0.11 0.37

0.09 0.34Aberage

MeasurementSetting Error
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