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Video presentation system satisfying multiple
users’ requests using multiple PTZ cameras

in child-care facility*

Sumika Ohno

Abstract

With high-speed network and high performance PCs, live broadcasting camera
systems which allow users to look at states of children in a child-care facility have
become popular. Such a system has to present videos satisfying users’ requests to
users and it is necessary to cope with simultaneous accesses of multiple users. In
conventional systems, a user controls a PTZ camera and can look at the direction
of user’s request with high resolution. However, a user is constrained to wait for
the control when multiple users access to the system simultaneously. In the field of
visual surveillance, multi-camera control to track multiple persons is investigated.
Cameras are usually controlled based on the same strategy. Therefore systems
do not satisfy multiple requests of users.

This study aims at realizing a system which can show live videos which satisfy
requests of users when multiple users access to the system simultaneously. To
realize the system, this paper proposes a method for controlling multiple PTZ
cameras automatically for satisfying requests of users when the number of users
is larger than the number of PTZ cameras. An evaluation function representing
user’s satisfaction is defined based on a result of a questionnaire carried out in

advance. The proposed method assigns a camera to each user that maximizes the

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0551029, March 9, 2007.
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evaluation function. Then, the method controls multiple PTZ cameras optimiz-
ing camera parameters so as to maximize the sum of evaluation values of users’
satisfaction. In the experiment of camera control, the validity of the proposed
method has been quantitatively evaluated using videos generated from a simu-
lated environment. Furthermore, a live broadcasting camera system based on the
proposed camera control method has been developed and the availability of the

system has been examined with a subjective experiment in a real environment.

Keywords:

multiple PTZ cameras, multiple users, users’ requests, automatic camera control,

child-care facility
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N | 0.039| 8.0 1.0 | 0.73 [ 0.015| 10.9 1.0 | 0.77
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A (0021 173 [ 0.89 | 0.56 | 0.018 | 20.6 | 0.80 | 0.44
B |0.036| 13.9 | 093 | 0.62 | 0.036 | 14.7 | 0.96 | 0.67
C |0.037| 125 | 0.84 | 0.58 | 0.022 | 14.8 | 0.92 | 0.63
D |0.024| 17.8 | 0.81 | 0.53 | 0.019| 19.9 | 0.95 | 0.58
E |0.039]| 122 | 092 | 0.64 [ 0.030 | 142 | 0.87 | 0.67
F [0.036 (| 11.1 | 0.85 | 0.57 | 0.014 | 20.2 | 0.88 | 0.65
G (0047 119 | 0.87 | 0.65 | 0.020 | 19.1 | 0.86 | 0.64
H|0.026| 141 | 0.89 | 0.57 | 0.020 | 18.6 | 0.95 | 0.68
1 10.031| 16.2 | 0.88 | 0.55 | 0.009 | 20.8 | 0.97 | 0.68
J [0.029 | 14.0 | 0.84 | 0.56 | 0.016 | 19.6 | 0.93 | 0.74
K 10.017| 162 | 1.0 | 0.71 | 0.004 | 21.8 | 1.0 | 0.85
L |0.053| 164 | 099 | 0.72 | 0.021| 21.8 | 1.0 | 0.92
M |0.050| 186 | 1.0 | 0.71 | 0.015| 235 | 1.0 | 0.83
N |0.019| 18.7 | 0.89 | 0.56 | 0.009 | 246 | 1.0 | 0.74
0 ]0.026| 162 | 099 | 0.73 | 0.005| 21.8 | 1.0 | 0.84
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(ii)
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(iv)

A |0015| 259 | 0.83 | 0.37 | 0.012 | 23.8 | 0.94 | 0.44
B [0.007| 258 | 0.80 | 0.33 | 0.011]| 21.3 | 0.75 | 0.35
C |0.017| 198 | 0.84 | 0.46 ( 0.009 | 20.5 | 0.68 | 0.40
D |0.010( 244 | 0.89 | 0.40 | 0.010 [ 236 | 0.83 | 0.37
E [0.013| 194 | 0.71 | 0.36 | 0.012 | 215 | 0.75 | 0.45
F [0.013]| 194 | 0.76 | 0.37 [ 0.009 | 20.3 | 0.71 | 045
G |0013| 21.7 | 0.83 | 045 (0.014| 223 | 0.82 | 0.55
H [0.014| 218 | 0.95 | 0.42 | 0.013 | 20.8 | 0.98 | 0.58
I [0.010( 23.8 | 0.81 | 0.36 | 0.006 | 25.2 | 0.83 | 0.47
J [0.013]| 218 | 0.88 | 0.44 [0.011| 216 | 0.86 | 0.55
K |0.006 | 268 | 1.0 | 047 | 0.006 | 25.0 | 1.0 | 0.61
L [0.025]| 25.7 | 0.98 | 0.55 [ 0.017| 224 | 1.0 | 0.79
M (0026 249 | 099 | 047 [0.028 | 224 | 1.0 | 0.82
N |0011]| 262 | 1.0 | 051 |0.009| 252 | 1.0 | 0.73
O |0.014 | 26.1 1.0 | 0.52 | 0.011 | 25.1 1.0 | 0.69
P |0.016 [ 25.0 | 0.91 | 0.49 | 0.009 [ 26.2 | 0.92 | 0.58
Q |0.007 | 27.8 | 0.97 | 0.38 | 0.006 | 26.2 | 0.97 | 0.59
R |0.021 | 25,7 | 0.93 | 0.43 | 0.007 [ 23.1 | 0.71 | 0.53
S [0.018| 279 | 096 | 046 [ 0.017 | 23.7 | 1.0 | 0.78
T [0.009| 271 | 0.84 | 0.42 | 0.009| 248 | 0.90 | 0.65
U | 0016 229 | 094 | 0.48 | 0.009| 19.0 | 0.94 | 0.65
V |0013| 214 | 0.86 | 0.40 | 0.015| 21.1 | 0.89 | 0.68
W | 0.005| 269 | 0.95 | 0.46 | 0.005 | 27.1 1.0 | 0.68
X 10.020| 263 | 099 | 048 (0.014| 228 | 0.99 | 0.75
Y |0018| 2564 | 10 | 056 | 0018 | 264 | 1.0 | 0.80
Z [0.014| 242 | 0.83 | 0.40 | 0.008 | 256 | 0.85 | 0.65
AA [ 0.006 | 26.7 | 0.96 | 0.37 [ 0.005| 27.1 | 0.97 | 0.73
BB [0.013| 21.8 | 0.78 | 0.33 [ 0.008 | 24.2 | 0.67 | 0.54
CC | 0.009 | 25.0 | 0.85 | 0.33 | 0.008 | 246 | 0.84 | 0.64
DD | 0.006 | 25.3 | 0.96 | 0.37 [ 0.005| 241 | 0.95 | 0.67
EE | 0.018 ( 229 | 0.73 | 0.39 | 0.016 [ 20.0 | 0.76 | 0.64
FF [ 0.015| 23.7 | 0.88 | 0.39 [ 0.007 | 25.0 | 0.84 | 0.66
GG | 0.011| 222 | 095 | 0.44 | 0.007 | 23.0 | 0.85 | 0.65
HH | 0.005 | 26.7 | 0.89 | 0.25 | 0.005 | 22.9 | 0.95 | 0.60
I 10.010| 23.0 | 0.96 | 0.42 | 0.008 | 219 | 0.95 | 0.69
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