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Development of Formation Camera System for Stadium

Akito TAKEYA
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A formation camera system is developed to get a bird’s-eye view of a stadium. This system is
useful to analyze the strategy of high-level plays. It consists of two axisymmetric mirrors, an
HDTYV camera, a lens and a real-time image conversion electronics. It receives an image with
distortion because it is set on the ceiling of the seats for the audience. The two mirrors with a
contrived curvature correct the distortion and the electronics completes correction of the distor-
tion. In this paper, a design method of the catoptric system and image conversion algorithm of the
electronics are described. The simulation results show that the catoptric system has lower
distortion and higher resolution than a conventional optics. The experimental results show that
the catoptric system and the electronics complete correction of the distortion.
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© KOBE WING STADIUM

Formation Camera

Fig.1 Formation camera position in a stadium.
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Fig. 3 Design of mirrors.
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Fig. 8 Simulated image of formation camera.
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Fig.9 Simulated image of general camera.

Table 1 Comparison of formation and general camera.

Formation General
camera camera
Occupation rate of field in image 69.1% 40.8%

Ball size Far corner 1.2 pixels 1.1 pixels
Near end of center line 3.2 pixels 2.4 pixels

562 pixels 409 pixels
1039 pixels 582 pixels

1282 pixels 1249 pixels

Length of center line

Length of Far
touch line  Near
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Fig. 18 Original image.

Fig. 19 Converted image ((a), (b) and (c) are magnified
area as Fig. 20).
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BoNbsDT, 7x—A—Ya>YOENREZ B Ik 2
55515,

KX T, 74— ROEAEFIET 2720 O KEHE
FROBEHEEHOICL, BERENXNAEYa v IDE
{73k, POERECBT2 74—V FDEDSE
ENREL BB LI, NTA=F =TT 412X ol
Rt x B I o, TGRS, WEOL X LT
T 4= NVROHEENL7TFCmEL, EAHHBPHL T
5 ERMER LI, Fiz, HERTHIEL Ehkhr>77

474 (48)

4 =V RDEAZHIET 5 72D DEHRELT VT ) X LI
DWTHHISPIZ L, ERMREGRE F B R0 S
74—V ROEAPIZITTFRCHMESNTNS Z &%%m
L7,

BRI, KV AT LADBFEICHIZD, K3 THH%
W IR DIF BT, ME YA VY 7RSO T ABMRES
PICHEERT 5.
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