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Definition of Diagnosis

As a subfield in artificial intelligence, Diagnosis is concerned 
with the development of algorithms and techniques that are 
able to determine whether the behavior of a system is 
correct. If the system is not functioning correctly, the 
algorithm should be able to determine, as accurately as 
possible, which part of the system is failing, and which kind of 
fault it is facing. The computation is based on observations, 
which provide information on the current behavior.

http://en.wikipedia.org/wiki/Artificial_intelligence�


Model-Based Diagnosis Principles
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The Diagnostic Problem
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Multiplier-Adder Example
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Adding Observations
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The Diagnostics Problem
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Single Faults
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Multiple Faults
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Failure Modes
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Identify Other Measurements

X

X

X
+

+

A=3

B=2
C=2
D=3

E=3

F=12

G=12

F=10

Single Faults
{A1} {M1}
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The NASA ADAPT System

ADAPT (Advanced Diagnostics and Prognostics testbed ) 
consists of a controlled and monitored environment where 
faults are injected into the system in a controlled manner 
and the performance of the test article is carefully 
monitored. The hardware of the testbed is an electrical 
power system (EPS) of a space exploration vehicle.



The DX Competition



Run-Time Architecture

Kurtoglu T., S. Narasimhan, D. Garcia S. Poll, L. Kuhn, J. de Kleer, A. van Gemund, and A. Feldman. (2009b). "Towards a Framework for Evaluating and Comparing Diagnosis 
Algorithms." In Proceedings of the 20th International Workshop on Principles of Diagnosis (DX-09).  (Stockholm, Sweden, June, 2009b).



Metrics



Model of the NASA ADAPT Satellite System



General RODON Achitecture
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[de Kleer 1986] GDE [de Kleer and Williams 1987]
G+DE [Heller and Struss. 2001] 



The Model Building Process
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Strategy Adopted for ADAPT Tier1

Memory and CPU are very high for RODON (we knew that we are will loose those points)

The strategy was to score high on the Detection Acuracy, Class Errors and T_Det

Kurtoglu T., S. Narasimhan, S. Poll, D. Garcia, L. Kuhn, J. de Kleer, A. van Gemund, and A. Feldman. (2009a). "First International Diagnosis Competition – DXC’09." In Proceedings of the 
20th International Workshop on Principles of Diagnosis (DX-09).  (Stockholm, Sweden, June, 2009a).



Strategy Adopted for ADAPT Tier2

The strategy was again to score high on the Det_acc, Class_Err and T_dec.

The diagnosis engine was ignoring the transients during the switching. 

We have not noticed that the training data contained one triple fault scenario. The DA was configured to 
stop at double faults.  

Recomputing the scenarios by taking into account triple faults would have not changed the final clasification 



Compute as many candidates as possible in the given time until timeout

c3540, c5315, c6288, c7552 were not loaded during the competion. RODON needs 35 sec to load c7552 on a 2GHz 
computer

Recomputing the scenarios with a bigger start up time would have not changed the final clasification

The training data training had scenarios with up to 5 simulateneous faults. The competition data had scenarios with up to 
26 simultaneous faults.

Strategy Adopted for the Synthetic Track
Circuit utl nutl
74182 0,448 0,4448
74L85 0,1952 0,1952
74283 0,1147 0,1136
74181 0,1417 0,1415
c432 0,0906 0,0904
c499 0,0089 0,0132
c880 0,0182 0,0182
c1355 0,0012 0,0012
c1908 0,018 0,0026
c2670 0,0442 0,0442
c3540 0 0,0566
c5315 0 0,0086
c6288 0 0,0008
c7552 0 0,0239

0,077193 0,082486



ADAPT – Tier  Difficulties

Exp_699_028_pb_t1f
IT267 Stuck not easily detected 
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ADAPT – Tier  Difficulties

Exp_699_071_pb_t1
Peak at the IT261
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ADAPT – Tier  Difficulties

Exp_616_pb_t2
A noise in the current sensor  IT 167 
determined the DA to report a double 
fault.

Exp_620_pb_t2 
A noise in ST165 determined the 
DA to report a double fault



Lack of system knowledge and interaction with the system 
engineers was a serious disadvantage for our team.

We welcome the idea of the DX Competition and we are 
looking forward to more challenging problems.

We would like to thank the DX Competition Challenge 
organizers to setting up the competition framework, 
providing a framework and making this possible and NASA 
Ames for the valuable feedback during this project.

Conclusions
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