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Robot performances in public places are conducted for the purpose of promoting robot
technology and inducing interest in events, exhibitions, and streets instead of dedicated stages. This paper
extracts robot images in real time from a robot operation in front of a green chroma key cloth, and
synthesizes them on various stage images. A simple and robust method for extracting a foreground robot
from a chroma key background without a user’s preset is proposed. After increasing the color difference
between the background and the foreground, this method automatically removes the background based on
the histogram of the difference information, thereby eliminating the need for a user’s preset. The simulation
shows 98.8% of foreground extraction rate and experimental results demonstrate that the robots can
effectively be extracted from the background.
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w: width of a image
h: height of a image

[Fig. 1] Parameters px and py in an image
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[Fig. 2] Original images used for distinguishing foreground
and background
(a)~(d) To identify the proposed algorithms
(e)~(f) To test the proposed algorithms
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<Table 1> Parameters used in extracting foreground
from the images of [Fig. 2]

No 123 ,Video CbCr Proposed
Magic Pro

@ | I;=1% pr=py=10, a=10, 5=15 a=48, 3=35
b | =24 px=py=5 a=10, =15 =6, =15
© | I,=19% pr=py=50, =70, (385 =36, (=35
o | Z;=220 pr=py=50, =30, =35 a=26, §=15
| I;=1% pT=py=50, =0, 3=30 | «=37, =35
© | L% pr=py=50, =35, [3=50 a=3, =55
M| ZIy=215 pr=py=50, a=40, (3=50 a=3, (=55
O ;1% pr=py=50, =30, 355 | =65 (3=15

px, py: Pixel position for background key color
Ick: Threshold for chroma key intensity

«, ﬁ: Threshold for separating foreground and background
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[Fig. 3] Histograms for determining thresholds
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<Table 2> Foreground extracted from the training and
testing images

123 Video

No ' Magic Prol12]

ChCr Proposed

A
£

<Table 3> Parameters used in extracting robot image by
green chroma key

123 Video
No CbCr Proposed
Magic Pro
@ | 1,719 PT=py=50, =25, [3=35 a=45, 3=35
b | £;=200 pT=py=50, =25, [3=35 a=24, =15
© | Ly=242 pr=py=50, =30, 3=35 =5 [3=15
Q| L=22 pr=py=50, =25, 335 | «=17, §=15
© | L;=19 pr=py=50, =25, [3=35 a=35, [3=35

px, py: Pixel position for background key color
[d‘.: Threshold for chroma key intensity

«, ﬁ: Threshold for separating foreground and background
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<Table 4> Robot images extracted by green chroma key

123 Video
Magic Pro[12]

Criginal

No. )
images

ChCr Proposed

[Fig. 4] Robot stage display image after the chroma
key compositing
(a) Before chroma key
(b) After chroma key
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