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Image Synthesis in Camera Troubles
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This paper describes a new image synthesis for bird’s-eye view systems of teleoperation
robots. We take camera troubles into account. Our proposed system provides a bird’s-eye view
image that makes a navigator understand the surrounding environment easily and teleoperate
the robot more accurately. The image is created by synthesizing multiple images captured by
the cameras that are attached to the teleoperation robot. If a camera does not work well, there
are blind spots in the bird’s-eye view image. That means if camera troubles occur, it is hard
to teleoperate the robot. Using the synthesis we propose can help the navigator teleoperate the

robot in case of camera troubles.
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Fig. 1 Concept of bird’s-eye view system
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Fig. 2 Flow of generating bird’s-eye view
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Fig. 3 Field of fish-eye view (corner attached)
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Fig. 9 Bird’s-eye view of one camera

by previous projection
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by proposed projection
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Fig. 12 Experimental system
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Fig. 13 Generating bird’s-eye view
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Fig. 14 Bird’s-eye view with camera troubles

0000 14c) 000000000 13000 40
O0000000000 13)000 1000000
0000000 142000 ()OO0 200000
00000000 14()0003000000000
000000000000 000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000100000000000000000
000000000000000000000000
001000000000000000000000
000000000000000000000000
0o000o0O00ooOn

522 000000000000O0OOOOO0O000
0o 00000000000000000000
0000000000000 00000O000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 0000000
00000000000000000000000
000000000000000000000100
00000000000 v,v»O0O0OOO020000
0000000 yOOOOO 15000000000
0000000000000000000 |wl,|v,w
000000000000000000000000
000000000000000000000000
0000000000 O0000O00
0000000000000 2000000000
000000000000000000000 16(@)
000000000000 00000000 16(b)0

Table 1 Evaluation of distortion
Previous method | Proposed method
n=283n=17 n=281,n=19
mean s.d. | mean s.d.
[vi| [pixel] || 181 + 25| 191 =+ 1.0
[vo| [pixel] || 198 + 21| 203 =+ 1.0
v [deg] 913 +£ 55| 8.5 £ 31
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Fig. 15 Definitions of v;,v; and ¥

(a) Previous method (b) Proposed method

Fig. 16 Bird’s-eye view by two cameras
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