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AFSCCHE, BEER Y Ry b U —2 AW BERE I ISR E =2 U VA B R T 5. FEOME
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#12E (FH)] TlE, AFEON S EBEBICHOWTERRS. 2ok, @Rt YRy hU—2 2 AWEBEE=4 1 7 T3,
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F2E R ORBL L EAER] T, AGRSCTHROBER B Ry U —7 L ERE L TORRGR, SEMEICHE
S HEGELTIEZEAT S, 79, SIRTLEMNICHE SNZHmRT P OMEES L RERCETIHEETDH. T,
SRR L CERSINTZBEHOAEEFRE T2 FEETRT. [, HOISHERLETERSNZEEOAER L, 2O ZHEKET
EFE SN TOBEOHIROANEMICBT 2B H/RT 5. X512, AEREZ AW oiEEbT7 VI ) XL EANT D,
MZT, ZONBEMELT VTY XAPRHTHZEEICESE, KTV AACEDFTZ—V = v B OHEEENEE LD
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KPS, BN CTHSS L7cBigT — % OFin b EEERRBA T T2 FIELRET 5. AHE FIRIZEBGABIZ L > T
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—La EERICLY, BEFEOADEERIET S, 2l —3 3 T, 3D C6 THHE L= EROBITE LI T 5 & W
IRETRETIEE WREMEEL L2 WTIEZ IR L, BETIEOF N LY @OAHRE CREFFXIS 2L LT bhd 2 L 2R
T EKBRTE, AR RSN TR AT MIRETEEEEL, ToAIMEERT

4T [ZEHVEIC IS 2 Bl 3 ot S EHEE ) <1, ity U —27 # 0TS0 3 kot
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L2 MR L TIEE, HR M E R AT BEEYORDEBET 2 54TH OME - FREHEERMEZ 8 U ik 5.
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This dissertation investigates cooperative environmental monitoring for a visual sensor
network located in a 3-D space. The objectives are to propose visual coverage control for
capturing moving objects and to estimate the 3-D location of a captured object by using a visual
sensor network. For both cases, the applicability for moving objects are considered

First, we investigate the visual coverage control for monitoring moving objects in a 2-D
environment by a visual sensor network with controllable orientations. In this scenario, because
the control variable must be restricted on the Lie group SO(3), we formulate this coverage problem
as an optimization problem on SO(3). Then, we propose the optimization algorithm which utilizes
gradient descent techniques on the manifold. In addition, through the optimization process of
this coverage problem, we need to acquire the density information which describes how important
each point on the environment is without any prior information. To achieve this, we propose
the density estimation process which only requires acquired images. Finally, we exemplify the
effectiveness of the proposed method through simulations and an experiment.

Second, we consider the distributed 3-D visual localization of a moving object for a visual
sensor network. We first formulate this problem as a distributed optimization problem. Next
a passivity—based distributed optimization method using a consensus algorithm is applied to
this problem. We show that it guarantees the asymptotic convergence to the optimal solution,
but its convergence speed is not enough to apply it to the localization of a moving object
To improve the convergence speed, we propose an algorithm which adds multiple phase-lead
compensators to the previous method. We prove that the proposed algorithm maintains the
convergence to the optimal solution based on passivity. Finally, the effectiveness of the
proposed method is demonstrated through simulations.
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