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Human Positioning System Using Distributed Camera Agents

ATSUSHI NAKAZAWA,t HIROKAZU KATOt and SELJI INOKUCHIt

This paper proposes the “Distributed Camera System” that can detect human position in
a wide area. This system is constructed of many “camera agents” and achieves a task due to
cooperation. Camera agents consist of a camera and an image processor and a computer net-
work connects them. They are placed in a real environment and their viewing areas are either
overlapping or separated. Each camera agent makes plans using an environmental map and
the viewing information of the agent. Using these plans, the system can continuously track a
person across all the viewing areas of camera agents. In addition, this system is robust with
respect to agent’s failure. We tested this system in two aspects: the detected trajectories and
the system’s robustness. In this paper, we present the results of these evaluations, confirming
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the efficiency of our system.
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Fig.1 Flowchart of human tracking algorithm.
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Fig.2 The action of camera agents when a person is in a
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Fig.3 The action of camera agents when a person is in a

unwatched area.

gooooboodoooobooooboooooobooo
goboooooooo
udbdoodooooooooooo2mbobooon
obobooobooooobooboooOoooooDbooo
gooooooooooooooooooboooooo
goooooooooboooooooooobooboooo
gboooooboobooooobooboooobo 3000
gboooooooooboDbOOobOOoOo0ooooooDboo
gobooobooooooooboooooboooooooDo
goooobooooooooooobooobooooDoobo
gobobooooooooboooooooobooooo
gobooboooooooooobooooooooon
gooooooooobobooooooooooooon
oooooooboooooboo

24 0OO0OO0OO0OOO0OOOOOOOOODOOCODOO
oboobooooooooooboobooobobooo
ooooooooooobooooooooooooboo
gooooooooooboobooooboooboooboooDoo
goooooobooooooooooooooooon



2898 goooooooo

gbobooooooboooobooooboboooobomao
gbooboboobocmobooooooooog 300
ooooobooooboooooooDbo
02000000000000 AODOODOOO
oooooOo00O000000 BOOOOOOODOD
0000o00oO0o0o0o0oOoOooOoOO ADODDOOO
00 BOoOOoOoooDOoOOoOoooooboboooboon
coooboboooooOboooo BOoOOoOoooooo
gobooooooooo
g3obboooooooooobobooooooan
goobooooouoooooooooooobooobo
oooOoooOooooooooOo coooooooo
gooboooooooooooooooooooon
gooboooooooooboooooobobooboon
goobooooooooooocoobooobooobooooon
goooobooooooooooooboooDbbo
gooobooooo
2,5 ODO0O0O0oooooooooooooooon
goboooboooooboooooooooooon
gbooooooooooooooooooooboaon
gooooooooooooocOoooooooooon
odobooooooooooobooooobooon
gbOooooooooobobooobOoo0omooon
obooobOooooooobooobooooboobooo
oboooooooooooocoooo
oooooboooooooobooooboboOobOooo
goobooobooboboooooooboboooooo
gbooooboooooooobooboboobobooboooon
ooooodoboooooooooooooooooa
gooobooooboooooooooobooboooo
goboobooooooboobOOoocooocoooobooon
oooocoboooooooooocobooooooo
oboooboooooooobooooboooooooo
gooooooooooooocooooboooboon
ooobooobooobooboobOoobobooDo
goooooobooooooboboooobooooDo
goboooobooooobooooobobobooooboo
oobooooooooooboooboooboobog

3. 00OODOOooOo

obooboooooooooboooooboooobo 10
gooodoboooobobooooboooooooooo
oooad

3.1 000000000

gboooooooboboobobobooooo
goooboobooooooobooooobobo

Oct. 2000

gobooooooooobooooooooooboooo
goooooooooooooobobobooOobon 40
gooooooooooobooboooooooooboo
goooooooboooooobooooooooooo
gooooOboooooooooooobobooooboon
gooooooooooooooboooooooDo
gooooooooboooOoooobobOoobooboono
oboobbooooooooboooooooooood
gooooobooooobooooooooooog
odboboooooobooobooooooooaoon
goboooOoobooooooooooooboobooOoboobon
gooooooooobbooooo
gsbO000ooooboobbooboboooooobo

REvy 7

|$ﬁwmﬁmmm§-%é|
Tracker Rule Generator

EEMRIBZERICHR S M HI—-Yz > FOBBREABLHET S

BEY - RS RS BETTD. | | BTy TS EEIL— VB AERT 5.

' B - T %%w}‘ ti.ﬁ

B EFAREZE S EHFIV—IV SRATLANRS A=
0 BI—Tx > b OBRERER 5 $F RA—

aamopm (| 6s=> bomsmn | a0/ x5

BEIEN Bt 1 X

BHEREF 2 OT - > b
B - EH l

HURAR
SPMM
SAFBNTA—E %
BN - EHT B,

I ATHEA Y =D FHIT—2 x> OB
ZITED - T I—2 x> hOREHR

04 0O00O0DOOCODOOOODOOOOOOO
Fig.4 The software architecture of a camera agent.
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Fig.5 The flowchart of the camera agent.
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Fig.6 The rule generating algorithm which is run on the Rule Generator.
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Management Agent (SPMA).
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Fig.16 The state transition of four camera agents in Experiment 2.
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Fig.17 The initial tracking rule map in Experiment 3.
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Fig.18 The state transition of four camera agents in Experiment 3 for testing

robustness of this system.
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