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This course covers some advanced topics in mobile robot navigation,
including estimation methods, mobile robot localization, simultaneous
localization and mapping (SLAM), moving object tracking (MOT), and data

association, Students are required to read paper, do one small project, and
present in the class.
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1|2 A2EARERER Students may learn the basic 3 A
concepts of estimation theory,
2|2 AZ BB NES LRIy K| Students may learn the basic P1 B
A concepts of robot motion and
perception,
3|2 A 2 EER AR/ B4 | Students may learn the P2 C
7 ik principles of simultaneous
localization and mapping,
4| BEZBRB AR 42, ZEHE| Students may learn the P3 D
Py 18 HE 0 Ty ik principles of simultaneous
localization, mapping, and
moving object tracking,
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f’f P #rAzse m % (Subject/Topics) # 2
103/02/17~

1 02. Uncertainty in Robotics [Chap.l, Thrun et al.
103/02/23

2005]
103/02/24~ )
2| Lo303/00 | 04 Target Tracking Problem [Chap.2, Thrun 2005;
Arulampalam et al, 2002]
103/03/03~ ) o
3 05. Mobile Robot Localization [Chap.7, Thrun et al.
103/03/09
2005]
103/03/10~
4 0s/0a16 | 96. Gaussian Filters [Chap.3, Thrun et al. 2005;
Welch and Bishop 2006]

S| 10T~ e Mot Chans Th C A 2008
103/03/23 . Robot Motion [Chap.5, Thrun et al. ]
103/03/24~ ]

6| os/03/30 | 10- Robot Perception [Chap.6, Thrun et al. 2005]
103/03/31~ ]

7 Lossoa0s | 14 Robot Mapping [Chap.9, Thrun et al. 2003]
103/04/07~ .

8 103/04013 | SPring Break
103/04/14~

% lo3/0as20 | 1O Simultaneous Localization and Mapping (SLAM)

[Durrant-Whyte and Bailey 2006; Chap.10, Thrun et
al. 2005; Dissanayake et al. 2001]

o] 103/04721~ Mid—t ot
108/04/97 id—term examination
103/04/28~ .

U s/0s04 | 16- EKF Monocular SLAM [Davison et al. 2007]




103/05/05~
12 103/05/11 17. Nonparametric Filters: Histogram Filter and
Particle Filter [Chap.4, Thrun et al, 2005]
103/05/12~
13 18. Monte Carlo Localization [Chap.8, Thrun et al.
103/05/18
2005]
103/05/19~
14 03/05/95 19. GraphSLAM [Chap.11, Thrun et al. 2005]
103/05/26~
15 103/06/01 20. FastSLAM [Montemerlo and Thrun 2003;
Chap.13, Thrun et al. 2005]
103/06/02~ ) ) . .
16| | 03/06/08 21. Gaussian Filters: Information Filter [Chap.3,
Thrun et al. 2005]
103/06/09~ . . .
17 23. Moving Object Tracking [Wang et al. 2007]
103/06/15
103/06/16~| _. C
18 103/06/22 Final examination
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1.Handouts in the class
¥ kA Thrun, S, W. Burgard, and D. Fox, 2005, Probabilistic Robotics, The MIT

Press, Cambridge, MA.
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Siegwart, R, and IR, Nourbakhsh, 2004, Introduction to Autonomous Mobile
Robots, The MIT Press.

Sciavicco, L, and B. Siciliano, 1996, Modeling and Control of Robot
Manipulators, McGraw—Hill,

Tsai, LW, 1999, Robot Analysis, John Wiley.
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