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AGENDA

 Challenges in Image Interpretation,
Why adapt?

 E-Learning A.I.

 Interoperable E-Learning A.I. (ELAI)

 Application example for Image Interpretation,
Serious Game “Lost Earth 2307”

 Summary & Outlook
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Image Interpretation – Radar,
Challenges, Need for Learning & Training

TerraSAR-X Image – Source: InfoterraOptical Image – Source: Google

Optical Radar
(SAR)

???
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Why Adaptivity for Learning?
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Adaptivity  Flow   Immersion

 Greater Learning Effects
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A.I. in Games

 Today: mostly just path planning

 In high-rated games focus is on graphics, 
real A.I. development seems to stagnate

 We need E-Learning + A.I. for games !

 Use existing technologies from other 
domains, e.g.

 Intelligent Virtual Agents

 Cognitive Architectures

 Intelligent Tutoring Systems

 Didactic models

 …

gameware.autodesk.com

www.web3.lu
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Learner 

PresentCapture

∆→ 𝐵 ∆→ 𝐶

∆→ 𝐵 ∧ 𝐶
∧ 𝑅†

Learner 
ModelAnalyze

When? How?
Select

What? Where?

….
Access to other

Learner Models
ELAI

Adaptivity Cycle

Based on: Four-Process Adaptive Cycle by V. Shute and D. Zapata-Rivera, “Adaptive 
educational systems,” Adapt. Technol. Train. …, no. 1, pp. 1–35, 2012.
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Our Solution: Interoperability & E-Learning A.I. (ELAI)
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E-Learning A.I. – Examples

Purpose A.I. Technology

Automatic Scene Understanding Computer Vision: Object Recognition, OCR, etc.
Semantic Text Analysis and Ontologies, e.g. Cyc

Context-Adaptive Recommendations Intelligent Virtual Agents
Semantic Retrieval, Ontologies
Natural Language Processing/Generation

Intelligent User/Learner Models Semantic interoperability, e.g. RDF
Cognitive Architectures, e.g. ACT-R
Didactic Factors with transformation rules

Dynamic Difficulty Adaptation Adaptive Learning Paths by dynamic state
automata/machines
Model-driven Image Processing
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Learning Objectives:

 Interpretation of E/O, IR, Radar; Knowledge about pro/contra of specific 
imagery sensors

 Knowledge on sensor tasking, RecceCycle, dissemination, reporting

Serious Game for Aerial & Satellite Image Interpretation:
Lost Earth 2307
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Image Exploitation Sensor Tasking, Deployment

Imagery Sensor Knowledge E-Learning & Training Studies

Serious Game for Aerial & Satellite Image Interpretation:
Lost Earth 2307
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ELAI for Lost Earth – Adaptive Paths: Dynamic 
Modification of Game‘s State Automata

(e.g. facultative paths become mandatory)
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ELAI for Lost Earth – Dynamic Difficulty Adjustment 
(DDA) by Dynamic Image Modifications

(e.g. dynamic, computer generated clouds)
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Eye Tracking to Determine Attention,  Flow

∆ ideal path: 0.89

Looks around aimlessly
Moves in wrong direction

∆ ideal path: 0.01

Quickly notices target
Keeps looking at target after 
first fixation
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Summary & Outlook

 Adaptive knowledge transfer  Competence-oriented training

 Interoperable tutor agent  Multiple users + multiple systems

 Externalized A.I. framework (ELAI)

 Interoperability by design

 Follows adaptive cycle

 Uses A.I. technologies, e.g. intelligent user models, automatic scene 
understanding

 Application in real serious game for image interpretation

Outlook:

 Interlinking with more Serious Games and Simulations, or LMS

 Integration of more (sophisticated) A.I., e.g. Cognitive Architectures
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