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Traditional Anthropometers and
Goniometers are
used for manual measurements

New 3-D Body Scanner



Manual Measurements Scanned Measurements
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Measurement Avg. Negative max and
absolute min error
error
Acromial height 1.24 cm -2.40, 0.00 cm

(sitting) (2.05%)

(O O

Positive max and
min error

5.300, 0.00 cm



Measurement

Elbow height

Biacromial
breadth

Shoulder
height

Hip height

Ankle height

Interscye
width

Avg. absolute

error

2.25 (2.07%)

1.15 (2.90%)

1.17 (0.81%)

3.36 (3.79%)

0.46 (6.49%)

3.09 (8.88%)

Negative max and

min error

-2.80, 0.00 cm

-3.77,-0.063 cm

-4.10, -0.10 cm

-3.70, -0.10 cm

-1.80, -0.10 cm

-2.19, -0.06 cm

Positive max and

min error

7.60, 0.00 cm

8.48, 0.03 cm

2.70,0.10 cm

9.70,0.20 cm

1.60, 0.10 cm

10.17, 0.35cm



Measurement Avg. absolute Negat_ive max and Positiye max and
error min error min error
Weight 7.56 Ibs (4.66%) -20.92, -0.08 Ibs 28.94, 0.02 Ibs
Stature 0.88 cm (0.50%) -6.60, -0.10 cm 0.10, 1.50 cm
Sitting height 1.18 cm (1.27%) --,0.00 cm 9.20,0.10 cm
Foot length 0.48 cm (1.86%) -0.80, 0.00 cm 2.20,0.00 cm
Head breadth 0.26 cm (1.72%) -0.70, 0.00 cm 1.00, 0.00 cm
Head depth 0.34 cm (1.74%) -2.10, 0.00 cm 1.20, 0.00 cm
Buttock to knee 1.32 cm (2.20%) -2.80, 0.00 cm 4.60, 0.00 cm

length (sitting)
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Right Hip 4 T~
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Calculation: Using Similar Triangle
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Acromion

v

Elbow

Wrist
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Arms to the side
during scanning

Position of arm if it
was parallel to the
body

1 Z axis

Arm Adjustment Calculation




Tabulated Results From The Comparison

(Differences are broken up into ranges)
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Variations Between CAESAR and Manual Measurements

Measurement Type Errorwithin 1 Error 1-4 cm | Error >4 cm Subject

cm Total

Eye Height 14 67 12 93
Chin Height 28 57 8 93
Shoulder Height 53 40 0 93
Elbow Height 28 60 5 93
Wrist Height 24 54 15 93
Knuckle Height 16 62 15 93
Fingertip Height 32 51 10 93
13 56 121

14 44 93

Knee Height 46 47 0 93
Ankle Height 82 11 0 93
Foot Length 112 9 0 121
Head Breath 74 19 0 93
Biacromial Breadth 53 62 6 121
Hip Breadth 56 62 3 121




Variation Between CAESAR and Manual Measurements
(Between 0 and 1 Centimeter)

Number Percentage
Measurement Type of Subject Total
. (%)
Subjects
Eye Height 14 93 15.05
Chin Height 28 93 30.11
Shoulder Height 53 93 56.99
Elbow Height 28 93 30.11
Wrist Height 24 93 25.81
Knuckle Height 16 93 17.20
Fingertip Height 32 93 3441
Waist Height 13 121 10.74
Hip Height 14 93 15.05
Knee Height 46 93 49.46
Ankle Height 82 93 88.17
Foot Length 112 121 92.56
Head Breath 74 93 79.57
Biacromial Breadth 53 121 43.80
Hip Breadth 56 121 46.28
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Variation Between CAESAR and Manual Measurements
(Between 1 and 4 Centimeter)

Number

Measurement Type of Subject Total Percentage

. (%)
Subjects

Eye Height 67 93 72.04
Chin Height 57 93 61.29
Shoulder Height 40 93 43.01
Elbow Height 60 93 64.52
Wrist Height 54 93 58.06
Knuckle Height 62 93 66.67
Fingertip Height 51 93 54.84
Waist Height 56 121 46.28
Hip Height 44 93 47.31
Knee Height 47 93 50.54
Ankle Height 11 93 11.83
Foot Length 9 121 7.44
Head Breath 19 93 20.43
Biacromial Breadth 62 121 51.24
Hip Breadth 62 121 51.24
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Variation Between CAESAR and Manual Measurements
(Greater Than 4 Centimeter)

Number Percentage
Measurement Type of Subject Total
. (%)
Subjects
Eye Height 12 93 12.90
Chin Height 8 93 8.60
Shoulder Height 0 93 0.00
Elbow Height 5 93 5.38
Wrist Height 15 93 16.13
Knuckle Height 15 93 16.13
Fingertip Height 10 93 10.75
Waist Height 52 121 42.98
Hip Height 35 93 37.63
Knee Height 0 93 0.00
Ankle Height 0 93 0.00
Foot Length 0 121 0.00
Head Breath 0 93 0.00
Biacromial Breadth 6 121 4.96
Hip Breadth 3 121 2.48
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‘l ShoulderHeight‘

Chart 3: Shoulder Height Error Between CAESAR and Manual Measurement
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Chart 4: Elbow Height Error Between CAESAR and Manual Measurement
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Chart 5: Wrist Height Error Between CAESAR and Manual Measurement

‘l Wrist Height‘
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Chart 6: Knuckle Height Error Between CAESAR and Manual Measurement

‘l Knuckle Height‘
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Chart 7: Fingertip Height Error Between CAESAR and Manual Measurement

‘l Fingertip Height‘
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Chart 10: Knee Height Error Between CAESAR and Manual Measurement
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Chart 12: Foot Length Error Between CAESAR and Manual Measurement
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Chart 14: Biacromial Breadth Error Between CAESAR and Manual Measurement
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