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Diagnosis & Repair of Beliefs

« most autonomous robots fail due to N
their belief (world model)
e reasons for instance are
« unreliable (e.g. move to a wrong room)

« unreliable (e.g. perception of ghost objects)
events (e.g. external agent)

* belief of the robot =

« Use of to detect and actively
handle inconsistencies

« model the intended change of the world (

)
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Belief Diagnosis — A Simple Example

A B
Letter

C'alculator

Folder

T

Task: bring the letter to room B and the folder to C
Actions: goto(l), grab(o), release(0)
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Belief Diagnosis - A Simple Solution
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Belief Diagnosis - A Simple Solution
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Belief Diagnosis - A Simple Solution
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« at(C) /1 see(Calculator)

« jsat(Letter,B) / isat(Calculator,A)

« at(C) /N isat(Letter,B) A isat(Calculator,A)

« jsat(Calculator,B) A isat(Folder,C)
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Belief Diagnosis - A Simple Solution

A
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« jsat(Calculator,B) A isat(Folder,C)

B
C D
+
- at(C) /1 see(Calculator) Background Model

at(l)/\see(o)—isat(o,l)

« jsat(Letter,B) / isat(Calculator,A) 'sat(Ca/culat@ =

* at(C) /N isat(Letter,B) A isat(Calculator,A) /N isat(Calculator,C)
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Belief Diagnosis - A Simple Solution

44 R B
Calculator Folder g A LEHET,
- « jsat(Calculator,B) A isat(Folder,C)
C D
+
- at(C) /1 see(Calculator) Background Model

at(l)/\see(o)—isat(o,l)

« jsat(Letter,B) / isat(Calculator,A) 'sat(Ca/culat@ =
Contradiction

« at(C) /N isat(Letter,B) /Nsat(Calculator,A) isat(Calculat@

. Michael Reip CoTeSys, Munich, November 2010

8



Institute for Software Technology #. Grazm

Belief Diagnosis - A Simple Solution
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Possible Conflicts +
w' see(Calculator) Background Model
at(l)/\see(o)—isat(o,l)

« jsat(Letter,B) / isat(Calculator,A) 'sat(Ca/culat@ =

Contradiction
Isat( Calcu/at@

sat( Ca/cu/a

 at(C) /N isat(Letter,B)
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Belief Diagnosis - A Simple Solution
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Possible Conflicts +
w, see(Calculator) Background Model
at(l)/\see(o)—isat(o,l)

- jsat(Letter,B) /1 isat(Calculator,A) ANjsat(Calculator,C)

Contradiction Possible Repair Action
— Grab(0)

Isat( Calcu/at@

sat(Calculator,A)

« at(C) / isat(Letter,B)

O
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Dealing with Multiple Worlds
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Conclusion

« robots might face inconsistencies in their internal
belief of the world

« automated reaction is desired for truly autonomous
systems

« model-based reasoning can help for fault localization
— formalization of belief diagnosis

* robots have to deal with multiple worlds
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Thank you!
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