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Today’s Assignment 

• Read Chapters 1 and 2 of AIMA 
– “Artificial Intelligence: A Modern Approach” 

by Stuart Russell and Peter Norvig 
• Begin reading “Java in a Nutshell” 

Outline 
• Objectives and Logistics 
• Agents and Their Building Blocks 

Course Objective 1: 
Agent Architectures 

1.	 To appreciate the major types of agents, 
their major functions and the applications 
they support. 

2.	 To understand the common architectures 
used to develop agents. 

•	 Understanding exercised through case 
studies. 

Types of Agents 
(Objective 1) 

• Mission-oriented Agents 
• Self-repairing Agents 
• Mobile Agents 
• Agile Agents 
• Communicating Agents 

Plan 

ExecuteMonitor & 
Diagnosis 

Locate in 
World 

Plan Routes 

Map 

Agent Architecture 
(Objective 1) 

Maneuver and Track 

Communicate and Interpret 
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Course Objective 2: 
Principles of Agents 

16.410/13: To learn the modeling and algorithmic building 
blocks for creating reasoning and learning agents: 

1.	 To formulate reasoning problems in an appropriate formal 
representation. 

2.	 To describe, analyze and demonstrate the application of 
reasoning algorithms to solve these problem formulations. 

•	 Understanding demonstrated on paper and through 
implementation. 

� Introduction to modeling, algorithms and analysis the next 
two Wednesday. 

� Introduction to implementation the next two Mondays. 

Course Objective 3: 
Implementing Agents 

16.413: To appreciate the challenges of building a state of the 
art autonomous explorer: 

Fall 03: 
• Mars Exploration Rover shadow mode demonstration. 
Fall 04: 
• Gnu Robot competition. 
Fall 05: 
• Model-based autonomy toolbox 
• The virtual solar system 
• Stay tuned for more. 

Outline 
• Objectives and Logistics 
• Agents and Their Building Blocks 

Agent Building Blocks 

• Activity Planning • Path Planning 
• Execution/Monitoring • Localization 
• Diagnosis • Map Building 
• Repair • Trajectory Design 
• Scheduling • Policy Construction 
• Resource Allocation 

Text and Language 

• Text 
– “Artificial Intelligence: A Modern Approach” 

by Stuart Russell and Peter Norvig 
– 2nd Edition (not 1st Edition!!) 

• Programming 
– All programming in Java 
– text “Java in a Nutshell” 

Types of Agents 
(objective 1) 

1. Mission-oriented Agents 
2. Self-repairing Agents 
3. Mobile Agents 
4. Agile Agents 
5. Communicating Agents 
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,

Types of Agents 
(objective 1) 

1. Mission-oriented Agents 
2. Self-repairing Agents 
3. Mobile Agents 
4. Agile Agents 
5. Communicating Agents 

courtesy JPL 

ground 
operators 

build 

ops 

Affordable Missions 

Cassini Maps Titan 

• 7 year cruise 

• ~ 150 - 300 

•~ 1 billion $ 

• 7 years to 

2. Self-Repairing Agents 

•150 million $ 

•2 year build 

• 0 ground 

Four launches in 7 months	 Mars Polar Lander 

Mars Climate Orbiter: 12/11/98
Mars Polar Lander: 1/3/99 

Stardust: 2/7/99 QuickSCAT: 6/19/98 Spacecraft require a good physical commonsense…
courtesy of JPL 

Launch: 1/3/99	 courtesy of JPL 

Traditional spacecraft commanding Houston, we have a problem ... 
• Quintuple fault occurs 

GS,SITURN,490UA,BOTH,96-355/03:42:00.000; (three shorts, tank-line and 
C MD ,7G YO N, 490 UA 41 2A4 A, BOT H, 96- 35 5/0 3: 47 :00 :0 00, ON ; 

courtesy of NASA 

pressure jacket burst, panel
C MD ,7M OD E, 490 UA 41 2A4 B, BOT H, 96- 35 5/0 3: 47 :02 :0 00, IN T;

C MD ,6S VP M, 490 UA 41 2A6 A, BOT H, 96- 35 5/0 3: 48 :30 :0 00, 2;
 flies off)
C MD ,7A LR T, 490 UA 41 2A4 C, BOT H, 96- 35 5/0 3: 50 :32 :0 00, 6;

C MD ,7S AF E, 490 UA 41 2A4 D, BOT H, 96- 35 5/0 3: 52 :00 :0 00, UN STO W;
 – Diagnosis. 
C MD ,6A SS AN, 490 UA 41 2A6 B, BOT H, 96- 35 5/0 3: 56 :08 :0 00, GV ,15 3, IM M,2 31 ,


GV ,15 3;
 •	 Mattingly works in ground
C MD ,7V EC T, 490 UA 41 2A4 E, BOT H, 96- 35 5/0 3: 56 :10 .0 00, 0, 191 .5 ,6 .5, 

0. 0,0 .0 ,0 .0, simulator to identify new
96 -35 0/ 
00 :00 :0 0. 000 ,M VR; sequence handling severe

S EB ,SC TE ST, 490 UA 41 2A2 3A ,BO TH , 96- 35 5/0 3: 56 :12 .0 00 SY S1, NP ER R;

C MD ,7T UR N, 490 UA 41 2A4 F, BOT H, 96- 35 5/0 3: 56 :14 .0 00, 1, MVR ;
 power limitations. 
M IS C,N OT E, 490 UA 41 2A9 9A ,, 96- 35 5/0 4: 00 :00 .0 00, ,S TAR T OF TU RN ;,

C MD ,7S TA R, 490 UA 41 2A4 06 A4A ,B OTH 96- 35 5/0 4: 00 :02 .0 00, 7, 170 1,
 – Planning & Resource Allocation 

27 8.8 13 99 9,3 8. 74;

C MD ,7S TA R, 490 UA 41 2A4 06 A4B ,B OTH , 96- 35 5/0 4: 00 :04 .0 00, 8, 350 ,1 20 .45 59 99,
 •	 Mattingly identifies novel

-3 9.8 61 2;

C MD ,7S TA R, 490 UA 41 2A4 06 A4C ,B OTH , 96- 35 5/0 4: 00 :06 .0 00, 9, 875 ,1 14 .16 2,
 reconfiguration, exploiting

5. 341 ;

C MD ,7S TA R, 490 UA 41 2A4 06 A4D ,B OTH , 96- 35 5/0 4: 00 :08 .0 00, 10 ,15 9, 27 .23 9,
 LEM batteries for power.

89 .02 89 99 ;

C MD ,7S TA R, 490 UA 41 2A4 06 A4E ,B OTH , 96- 35 5/0 4: 00 :10 .0 00, 11 ,0, 0. 0, 0.0 ;
 – Reconfiguration and Repair 
C MD ,7S TA R, 490 UA 41 2A4 06 A4F ,B OTH , 96- 35 5/0 4: 00 :12 .0 00, 21 ,0, 0. 0, 0.0 ; •	 Swaggert & Lovell work on 

Apollo 13 emergency rig
lithium hydroxide unit.Whats a better paradigm?	 – Execution 

Courtesy of Kanna Rajan, NASA Ames. Used with permission. 
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Agent Architecture 
(Objective 1)Agent Building Blocks 

(Objective 2) 
• Activity Planning • Path Planning 
• Execution/Monitoring • Localization 
• Diagnosis • Map Building 
• Repair 
• Scheduling 
• Resource Allocation 

4. Agile AgentsTypes of Agents 
(objective 1) 

1. Mission-oriented Agents 
2. Self-repairing Agents 
3. Mobile Agents 
4. Agile Agents 
5. Communicating Agents 
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Agent Building Blocks 

• Activity Planning • Path Planning 
• Execution/Monitoring • Localization 
• Diagnosis • Map Building 
• Repair • Trajectory Design 
• Scheduling • Policy Construction 
• Resource Allocation 

Plan 

ExecuteMonitor & 
Diagnosis 

Locate in 
World 

Plan Routes 

Map 

Agent Architecture 
(Objective 1) 

Maneuver and Track 

Types of Agents 
(objective 1) 

1. Mission-oriented Agents 
2. Self-repairing Agents 
3. Mobile Agents 
4. Agile Agents 
5. Communicating Agents 

5. Communicating Agents 
Agent Building Blocks 

(Objective 1) 
• Activity Planning • Path Planning 
• Execution/Monitoring • Localization 
• Diagnosis • Map Building 
• Repair • Trajectory Design 
• Scheduling • Policy Construction 
• Resource Allocation • Plan Adaptation 

• Dialogue Management 
• People Tracking 
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Outline 
• Objectives 
• Agents and Their Building Blocks 
• Agent Paradigms 
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