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Abstract In This Paper, We Propose a Method to Estimate the Human Height from the Depth

Image Obtained using a Depth Camera. Using the depth Image, Accurate Measurement for Human Height
is Possible Compared with Color Image. This Paper Presents a Method to Detect the Center of a Person
in the Vertical Direction and to Accumulate the Measured Height Values at the Center Position.
Simulation Results Show that the Proposed Method has Better Performance than the Conventional
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Fig. 1 Difference image and binary image. (a)
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Main Algorithm

Preprocesing

Detecting the Center Line

Detecting Top of the Head and End of Foot

Geling Depth Image

Binarization / Applying Opening

Canverting the Three-Dimensional
Coordinate

Applying Median Filter

Applying Correction Formula

Fig. 2 Flowchart for a method of estimating the
human height in using depth image.
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Fig. 3 Detection method of centerline and top of
the head.
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Fig. 5 Human height estimation result in stop
state.

Table 1 The change of the human height estimation value in the
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Fig. 6 Cumulative average graph(outside-stand).

stop and walking state.

Estimated Height (cm)
Object Stand Walk Walk louder
Min Max | Amplitude | Min Max | Amplitude | Min Max | Amplitude
1 169.1 171.1 2.0 1689 | 172.3 3.4 1676 | 172.1 45
2 161.7 163.4 1.7 161.0 | 163.7 2.7 160.7 | 163.7 3.0
3 176.8 178.7 1.9 176.0 | 1788 2.8 1753 | 1789 3.6
4 175.2 177.0 1.8 1750 | 177.2 2.2 1747 | 177.2 2.5
5 177.0 179.4 2.4 1769 | 179.4 2.5 1758 | 179.5 3.7
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Table 3 The result of human height estimation using proposed method.
Object Actual Estimated Height (cm) Error (cm)
Height Stand | Walking | Large Walking | Stand | Walking | Large Walking
1 174.7 175.1 175.9 176.2 +0.4 +1.2 +1.5
2 160.0 159.4 160.2 161.2 -0.6 +0.2 +1.2
3 169.8 169.1 170.0 170.4 -0.7 +0.2 +0.6
4 152.1 151.6 151.9 152.6 -0.7 -0.3 +0.5
5 172.6 173.0 1735 1739 +0.4 +0.9 +1.3
6 156.2 156.2 157.3 1575 0 +1.1 +1.3
7 178.3 178.7 180.0 180.2 +0.4 +1.7 +1.9
8 161.2 161.6 162.4 162.7 +0.4 +1.2 +1.5
9 183.0 182.2 182.4 182.4 -0.8 -0.6 -0.6
10 1775 178.2 178.6 179.2 +0.7 +1.1 +1.7
Average errors 0.51 0.85 1.21
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Fig. 8 The result of human height estimation

using proposed method.
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Table 4 Comparison of average error of

human height in stop state.

Method Average Error (cm)
H. Choi & H. Shin[6] 492
S. Kim & J. Songl[1] 1.12
Proposed Method 0.51
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Table 5 Comparison of average error of
human height in walking state.

Method Average
Error (cm)
S. Kim & J. Songl[8] 4.28
Winer Optimization Method[2] 1.43
Proposed Method 0.85
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