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Automated Assessment!
The ingredients

1. Start with an agent with access to the simulator, task
and user

2. Add a Recurrent Temporal Restricted Boltzmann
Machine (RTRBM)

3. Use a Continuous Stochastic input layer to handle
continuous data

4. Encode and extract knowledge to/from RTRBM using
its energy function
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Multi-Agent Virtual Instruction Platform
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Virtual Instruction Platform
Configuration

- <SOAP-ENV:Envelope xmins:SOAP-ENV="http:/ /schemas.xmlsoap.org/soap/envelope/">
- <SOAP-ENV:Header=
<interval type="long" value="5" /=
<loglevel type="string" value="INFO" /=
- «childrenz
<simAgent class="org.tno.simscorm.simulation.hla.HLAgent" file="sim.xml" online="false" type="string" value="simAgent" /=
<coghgent class="org.tno.simscorm.assessment.ai.nsca.NSCAgent" file="cog.xml" online="false" type="string" value="cogAgent" /=
</childrenz
<agent class="org.tno.simscorm.instruction.Instructor" file="instruction.xml" online="false" type="string" value="VInstructor" /=
</SOAP-ENV:Header>
- <SOAP-ENV:Body=
- <Ccmiz
<launch_data type="string" value="destroy_tank123.xml" /=
<learner_name type="string" value="de Penning, Leo" />
<mode type="string" value="normal" /=
<progress_measure type="double" valus="0.0" />
<completion_threshold type="string" value="1.0" /=
<completion_status type="string" value="incomplete" />
<total_time type="string" value="PTOHOMOS" /=
<session_time type="timeinterval" value="1519459" /=
- <5cores:
<max type="double" value="100.0" /=
<raw type="double" value="100.0" />
«<scaled type="double" value="1.0" />
<min type="double" value="0.0" />
</score
<scaled_passing_score />
<success_status type="string" value="unknown" />
<exit type="string" value="suspend" />
- <objectives=
- <drive id="1">
<id type="urn" value="urn:tno:drive" /=
<description type="string" value="Drive for a while" /=
- <5Ccore:
<raw ref="world.student_car.RelativeSpatial.RPM" type="double" value="789.969630783632" /=
«<scaled type="double" value="-0.7742943912046766" />
<min type="double" value="0.0" /=
<max type="double" value="7000.0" /=
</score>
<success_status type="string" /=
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Virtual Instruction Platform
Presentation
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TNO VIP Training
ks T721, 2 and 3

724 Welkom bij deze VIP Training. Het doel van de training is het
demonstreren van het TNO Virtuele Instructie Platform (VIP).
Hieronder staan een aantal leerdoelen vermeld welke tijdens de
raining geobserveert worden door VIP. VIP gebruikt SimSCORM
:echnologie om SCORM compliant leercontent te integreren met
rraining simulatoren op basis van standaarden zoals HLA en DIS.

Maak verbinding met de simulatie omgeving via de connect-knop
=2n start de training met de start-knop. Tussentijds kan de
nstructeur gestopt en weer gestart worden. Zodra u op Finish klikt
wordt de voortgang en scoring opgeslagen bij uw leerprofiel in het -
1et LeerManagement Systeem (Moodle).
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Neural Symbolic Cognitive Agent
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Neural Symbolic Cognitive Agent

Recurrent Temporal Restricted Boltzmann Machine (RTRBM)
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Neural Symbolic Cognitive Agent

Automated Assessment
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Neural Symbolic Cognitive Agent

Automated Assessment
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Neural Symbolic Cognitive Agent

Automated Assessment
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Neural Symbolic Cognitive Agent

Automated Assessment
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Neural Symbolic Cognitive Agent

Automated Assessment
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Neural Symbolic Cognitive Agent

Automated Assessment

Learner Profile

Initial Conditions Dynamic Behaviour Measurement Data

Learner data

Context Data Script/Constraints Measurements

! !
[ O O Beliefs () O

Rules (t)

() Rules(t-1) () Q

Priority Correct Safe driving

E @ Desires/Intentions Q

Feedback

Short term evaluation Lona term evaluation
Mid term evaluation 9 Instructions

Assessment Data Assessment Feedba'\ck
Instructions

Ay
2-8-2010 14.5.

14 Neural Symbolic Cognitive Agents for Training and Assessment in Simulators



Neural Symbolic Cognitive Agent

Adaptive Training with Cognitive-based Feedback
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Neural Symbolic Cognitive Agent

Adaptive Training with Cognitive-based Feedback
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Neural Symbolic Cognitive Agent

Adaptive Training with Cognitive-based Feedback
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Neural Symbolic Cognitive Agent

Adaptive Training with Cognitive-based Feedback
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Neural Symbolic Cognitive Agent

Continuous Stochastic Input

AE
b'¢
Trainable noise-control
parameter for optimal fit of
data distribution

Hsin Chen and Alan F. Murray . Continuous restricted Boltzmann machine

with an implementable training algorithm. In Vision, Image and Signal

Processing, IEE Proceedings, pages 153-158, 2003.

A
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Neural Symbolic Cognitive Agent

Symbolic Extraction and Encoding with Penalty Logic

Penalty Logic Well Formed Formula (PLOFF):

1000 N R Nixon is a Republican

1000 N Q Nixon is also a Quaker

10 R =P Republicans tend not to be Pacifist

10 Q P Quakers tend to be Pacifist

3000 N the person we reason about is Nixon
Gadi Pinkas . Reasoning, nonmonotonicity and
learning in connectionist networks that capture
propositional knowledge. In Artificial Intelligence
V.77 n.2, pages 203-247, September 1995.
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Neural Symbolic Cognitive Agent
Symbolic Extraction and Encoding with a RTRBM
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Neural Symbolic Cognitive Agent

From Penalty Logic to Temporal Logic

Conditions:
(Area = urban)

Scenario:
Approachingintersection U (ApproachingTraffic = right)
((Speed > 0) U (HeadinglIntersection)) _(Distancelntersection < x)

Approachinglintersection

Assessment:
Approachinglntersection U (Distancelntersection = 0
(ApproachingTraffic = right) U (Speed =0) (Evaluati

Temporal Logic:

Fuzzy Evidential Logic:
B=true w>0, -B=true w<0
B=true w 1, -B=true w -1
B=true w O, -B=true w O

Luis C. Lamb, Rafael V. Borges, Artur S. d'Avila Ga rcez. A

Ron Sun . A neural network model of causality. In IEEE c tionist Coanitive Model for T | Svnchronisati q
Transactions on Neural Networks, Vol. 5, No. 4. pages 604- onnectionist Lognitive Model for Temporal synchronisation an
611. July, 1994, Learning. In Procee(_:i!ngs of th(_a Conference on Association for the
Advancement of Artificial Intelligence (AAAI), pages 827-832,
2007.
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Results

NSCA Prototype

XML PLOFF
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Results

DEMOQO!
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Future Work

» Readable represenation of XML PLOFF in temporal logic and
natural language

 Validation of Neural Symbolic Cognitive Agent through validation
of extracted rules by Subject Matter Experts (SMES)

« Unsupervised learning of higher-order rules using Deep
Boltzmann Machines
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Neural Symbolic Cognitive Agent

Higher-order rules with Deep Boltzmann Machines
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Neural Symbolic Cognitive Agent

Higher-order rules with Deep Boltzmann Machines
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Conclusions

Initial results are promising!

Experiments and validation ongoing
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Questions?
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