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Case-Based Reasoning



Case-Based Reasoning

Reusing past experiences to solve new problems
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• Marvin Minsky [1975] a model of memory -> 
frames

• Robert Schank [1982], a dynamic memory -> 
scripts

• CBR cycle [1994], CBR step by step

Genesis
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“Here is the essence of the theory: When one 
encounters a new situation (or makes a 
substantial change in one's view of the present 
problem) one selects from memory a structure 
called a Frame. This is a remembered 
framework to be adapted to fit reality by 
changing details as necessary.” 

Minsky’s theory
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• Understanding ⬄ Explaining
–  Natural language understanding

–  Using scripts to describe propositions

–  Using concrete experience to build incrementally 
the scripts.

Schank introduces dynamic memory
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Script memory
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• In a memory of concrete experiences (dynamically 
organized in a generalization hierarchy),

• One retrieves the « closest » experience to the 
current one,

• The corresponding script has to be generalized as 
less as possible to be re-specialized in the current 
context,

• Memory is re-organized if necessary according to 
what happens really.

Reasoning process according to 
Schank



Case-Based Reasoning



What is a case?

A case is the description of a 

problem solving episode. 

Its structure fits the situation of the task: 
diagnostic, planning, 

decision helping, design, etc. 
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Case descriptors

• A case is composed of a problem description and its 
corresponding solution description

• A source case is a case whose solution will be adapted 
to find a solution for a new case, we call target case. 

• A source case is formulated as:
Source_case=(source,Sol(source))

• And a target case: 
Target_case=(target,Sol(target))
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Cases in the solution space
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Different classes of solutions

T
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Case-Based Reasoning



Trace-Based Reasoning



Trace
?



A trace is nothing without its 
model
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Transformations



A trace is an experience container!



Objects
  Obsel
  Model
  KTBS

Processes
  Collect
  Transformation



KTBS: a Kernel for Trace-Based 
Systems

Properties

Open source

Simple data model

Extensible

Technical details

RDF for representing its data

RESTful HTTP for interaction

Available in all programming languages

Client API in Python, Java, ActionScript  

http
://l

iris
.cnrs.fr/

sbt-d
ev/ktbs/

http://liris.cnrs.fr/sbt-dev/ktbs/
http://liris.cnrs.fr/sbt-dev/ktbs/


kTBS in action!
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KTBS stores traces!



From Case-Based Reasoning to 
Trace-Based Reasoning?



Trace-Based Reasoning for user 
assistance



Trace-Based Reasoning for other 
purposes
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What can we do with traces?

Knowledge acquisition 

 Replay 

Visualisation

Learning

Assistance



Co-Construction

of knowledge



Interactive knowledge acquisition, both for humans and machines?

Why should we put the user back in the loop?



Applications



Name: Abstract and Abstract Lite

Author: Olivier Georgeon (et al.)

Project Type: PhD  thesis (and more...)

Date: 2007-2011

Collaborations: INRETS

Research issues: Activity traces visualization
Tools for human activity analysis
Knowledge discovery
(a lot of application domains)

Websites: http://liris.cnrs.fr/abstract/ 
http://vm.liris.cnrs.fr:34080/abstract/lite

http://liris.cnrs.fr/abstract/
http://vm.liris.cnrs.fr:34080/abstract/lite


Abstract

Case study: Analysis of drivers’ behaviours



Abstract



Abstract-lite



Name: SAP-BO Explorer

Author: Raafat Zarka

Project Type: Master Research project

Date: 2010

Collaborations: SAP (Paris, France)

Research issues: Trace-based reasoning for user 
assistance 

Collect of traces
Replay of traces
Impact propagation of changes

Website: 
http://liris.cnrs.fr/raafat.zarka/ReplayTraceDemo/

http://liris.cnrs.fr/raafat.zarka/ReplayTraceDemo/
http://liris.cnrs.fr/raafat.zarka/ReplayTraceDemo/


SAP-BO Explorer



SAP-BO Explorer



Name: Wanaclip

Author: Raafat Zarka

Project Type: PhD (French National grant)

Date: 2011

Collaborations: Webcastor (Lyon, France)

Research issues: Trace-based reasoning for user 
assistance 

Collect
Trace-based recommendations

Website: http://liris.cnrs.fr/raafat.zarka/

http://liris.cnrs.fr/raafat.zarka/


Wanaclip



Name: Taaable

Author: Amélie Cordier (et al.)

Project Type: Open project

Date: 2008-2011

Collaborations: LORIA, LINA, LIPN (French labs.)

Research issues: Case-based Cooking
Knowledge representation
Collaborative work
Semantic wikis

Websites: http://taaable.fr/
http://computercookingcontest.net

http://taaable.fr/
http://computercookingcontest.net/


ABOUT TAAABLE



Taaable components

WikiTaaabl
e

Knowledge
Discovery
Process

Reasoning
Process



Taaable CBR engine

● Adaptation of recipes
●Example

●Adaptation

I want a dessert, with apples but no cinnamon

Adapt "My Strawberry Pie", because I do not have strawberry



Taaable knowledge

● WikiTaaable

● Semantic Wiki

● Ontology 



And some recipes



User interface



Reasoning process

● Adaptation
● Retrieve similar recipes 
● Replace some ingredients by others

Generalizatio
n

Q

Q’

Specialization

R’

R



Examples of adaptation



Adaptation Knowledge 
Acquisition

● Based on the extraction of closed 
itemsets on variations of ingredients in 
recipes 



Adaptation knowledge in a 
semantic wiki



Adaptation knowledge



Taaable writing bot



Recipe and substitution













Taaable



Taaable



How to cook a perfect 
love story 

http://www.youtube.com/watch?v=UMJyZnfqwYQ

Taaable

Best Music Award at 
IJCAI 2009 Video 
Competition

http://www.youtube.com/watch?v=UMJyZnfqwYQ
http://www.youtube.com/watch?v=UMJyZnfqwYQ


Name: Kolflow

Author: Kolflow team

Project Type: ANR Contint Project

Date: 2011-2014

Collaborations: LORIA, LINA, INRIA

Research issues: Co-Construction of knowledge
Trace-based user assistance
Semantic wikis

Websites: http://kolflow.univ-nantes.fr

http://kolflow.univ-nantes.fr/


Kolflow

http://dsmw.loria.fr/

http://dsmw.loria.fr/
http://dsmw.loria.fr/


Name: IIBM: Intelligent 
Interaction Based on 
Motion

Author: Amélie Cordier (et al.)

Project Type: Internal Project

Date: 2009-2011

Collaborations: Multidisciplinary project

Research issues: Motion capture
Intelligent interactions

Trace-based user assistance

Website: http://liris.cnrs.fr/iibm

http://liris.cnrs.fr/iibm
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Kinect

OpenNI / NITE

IIBM



IIBM



Name: Scheme Emerger
Author: Damien Cram

Project Type: PhD, ANR Procogec

Date: 2010

Collaborations: Knowings, DFKI
Research issues: Sequence Mining

Chronicle discovery
Trace analysis

Website:  http://sourceforge.net/projects/schemerger/

http://sourceforge.net/projects/schemerger/


Scheme Emerger



Name: IDEAL: Implementation of 
DEvelopmentAl Learning 

Author: Olivier Georgeon

Project Type: ANR RPDoc

Date: 2010-2013

Collaborations: Pennsylvania State University, 
Sarah Lawrence College (NY)

Research issues: Early-stage cognitive development

Intrisic motivation
Emergent situation awareness
Autonomous hierarchical skill learning

Websites:  http://e-ernest.blogspot.com/
 http://liris.cnrs.fr/ideal/demo/

http://e-ernest.blogspot.com/
http://liris.cnrs.fr/ideal/demo/


IDEAL

Ernest le
aves 

tra
ces!



An evolution 
of Ernest

IDEAL



IDEAL



Interact with Ernest in 3D

IDEAL



Name: Advene / ACAV
Author: Yannick Prié (et al.)

Project Type: ANR

Date: 2008-...

Collaborations: Dailymotion 
Eurecom

Research issues: Collaborative Annotations for Video 
Accessibility

Interaction traces

Website:  http://blog.dailymotion.com/acav/

http://blog.dailymotion.com/acav/


Advene



Advene



Enriched 
Media Player

Timeline with 
typed 
annotations

Braille 
emulation

Rendering 
views

Advene



Name: VISU 
Author: Yannick Prié (et al.)

Project Type: ANR (Project ITHACA)

Date: 2008-2011

Collaborations: Lyon 1, Lyon 2, TECFA 

Research issues: Interactive Traces for Humain 
Awareness Collaborative Annotation

Online tutoring tool

Websites:      http://liris.cnrs.fr/ithaca/

http://liris.cnrs.fr/ithaca/


VISU



Sharing 
traces

VISU




