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Long Term Goal

ÅEvaluation of general-purpose AI:

ïPredicting general cognitive abilities of adaptive control 

systems now and in the future.
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Motivation

Å Behavioral testing is done through observing a systemôs 

performance in task -environments .
ï Solution: get interesting task-environment

Å Generality cannot be evaluated in a single task-environment (or 

a small set).
ï Solution: get range of task-environments that require desired ability

Å We want to know more than single-point-of-time performance: 

we want to make predictions about future behavior .
ï Solution: perturb and scale task-environments

Å Ability to deal with novel situations cannot be evaluated using 

a fixed, known test battery.
ï Solution: continually build new task-environments

Å No AGI exists yet and different approaches have different 

strengths and weaknesses and attain different kinds of cognitive 

abilities first.
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Motivation ïNo AGI Yet
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MotivationïMultiple Paths to AGI
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MotivationïMultiple Paths to AGI

AGI
Turing Test, Lovelace Test, 

College Test, Coffee Testé
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MotivationïMultiple Paths to AGI

e.g. Winograd schema

e.g. simple

video games
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MotivationïMultiple Paths to AGI

comparison
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MotivationïMultiple Paths to AGI

normalized

ñdistanceò
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Motivation

Å Behavioral testing is done through observing a systemôs 

performance in task -environments .

Å Generality cannot be evaluated in a single task-environment (or 

a small set).

Å Ability to deal with novel situations cannot be evaluated using 

a fixed, known test battery.

Å We want to know more than single-point-of-time performance: 

we want to make predictions about future behavior .

Å No AGI exists yet and different approaches have different 

strengths and weaknesses and attain different kinds of cognitive 

abilities first.

Å Solution:
ï Build comparable task-environments with characteristics that 

can be varied depending on the system and test goal.
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Requirements for AGI Evaluation Framework

ÅEasy construction of task-environments and 

variants:

ï (de)composition

ïscaling

ï tuning

ÅAutomated generation of task-environments with 

specific features, constraints, etc. 

ÅAnalysis of task-environments in terms of 

parameters of interest

Thórisson, K.R., Bieger, J., Schiffel, S. and Garrett, D., 2015. Towards Flexible Task 

Environments for Comprehensive Evaluation of Artificial Intelligent Systems and 

Automatic Learners. 
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Task Theory

Å Comparison of similar and dissimilar tasks

Å Abstraction and concretization of (composite) tasks and task 

elements. 

Å Estimation of time, energy, cost of errors, and other resource 

requirements (and yields) for task completion. 

Å Characterization of task complexity in terms of (emergent) 

quantitative measures like observability, feedback latency, form 

and nature of information/instruction provided to a performer, 

etc. 

Å Decomposition of tasks into subtasks and their atomic elements. 

Å Construction of new tasks based on combination, variation and 

specifications. 

Thórisson, K.R., Bieger, J., Thorarensen, T., Sigurðardóttir, J.S. and 

Steunebrink, B.R., 2016. Why Artificial Intelligence Needs a Task 

Theory---And What It Might Look Like.
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FraMoTECôsTask Theory

ÅGrounded in physics

ÅClosed problems

ÅEstimation of difficulty based on required time and 

energy

ÅEstimation of learning complexity 
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FraMoTEC

Framework 

for 

Modular 

Task-

Environment 

Construction.

https://github.com/ThrosturX/task - env- model
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Building blocks

ÅObjects

ÅTransitions

ÅSensors

ÅActuators

ÅSystems (abstractions)

ÅGoals
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Environment

ÅObjects

ïAffected by transitions

ïSensors enable inspection

ÅTransitions

ïBuilt-in

ÅActivated motors

ÅGravity, friction

ïCustom



FraMoTEC | EGPAI 2016 | Jordi Bieger (jbieger@gmail.com)

Task

ÅProblems

ÅGoal states

ÅGoals can depend on other goals

ÅTime and energy limitations
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Example 1: Race
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Example: plotter
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Example: combined
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Sarsa Race Results
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Sarsa Plotting Results


