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Artificial Co-Drivers 

ÅHow to provide holistic ñContinuous 

Supportò? 

 

 

 

 

Å ñHow would a human driver drive?ò 

 

 

 

 

ÅLet us make an artificial driver. 

Å(artificial driver as a ñreferenceò) 
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Co-Driver must ñunderstandò human driver 

ÅHow would a human drive? 

 

 

 

ÅThis question has multiple answers! 

ÅAnswer depend on some higher 

level motivations/goals. 

 

 

 

 

ÅThe co-driver must put himself ñin 

the shoesò of the human driver and 

understand the goal. 
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The two main requirements /1 

ÅCo-driver must understand the goals of the human driver (humans can 

do that with other humans, how do they do?) 

 
ÅHurley, S.L., 2008. The shared circuits model (SCM): how control, mirroring, and simulation 

can enable imitation, deliberation, and mindreading. Behav. Brain Sci. 31, 1ï58. 

 

ÅGrush, R. 2004. "The Emulation Theory of Representation: Motor Control, Imagery, and 

Perception." Behavioral and Brain Sciences 27 (3): 377-396. 

 

ÅJeannerod, M. 2001. "Neural Simulation of Action: A Unifying Mechanism for Motor 

Cognition." NeuroImage 14 (1 II): S103-S109. 

 

Åñputting the co-driver in the shoes of the real driverò means the co-driver 

ñemulatesò the real driver such as in covert motor activities. 
 

ÅLink driver behaviour to meaningful goals (understand driver 

goals/motivations). 
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The two main requirements /2 

ÅCo-driver must be: 
 

ÅHumanlike. Reproduce human sensory-motor strategies (path planning 

and motor patterns just like a human). 

 
ÅD Liu, E. Todorov, Evidence for the Flexible Sensorimotor Strategies Predicted by Optimal 

Feedback Control, Journal of Neuroscience, 2007 Å 27(35):9354 ï9368 

 

ÅP. Viviani, T. Flash, Minimum-jerk, two-thirds power law, and isochrony: converging 

approaches to movement planning. J Exp Psychol 21: 32-53, 1995. 

 

ÅñEven if skilled performance on a certain task is not exactly optimal, but is just ógood 

enoughô, it has been made good enough by processes whose limit is optimalityò. 

 

ÅHuman motor patterns respond to optimality criteria and may be 

reproduced by Receding Horizon Optimal Control. 
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Architecture: The traditional sense-think-act paradigm of AI 

ÅThe central idea is the existence of an ñinternal model of the worldò. 

ÅProblems: perception ñper seò; not scalable (interfaces are choke points); 

difficult to test; is not what happens in the human brain; not fault tolerant; 

hard to conceal with motor imagery and covert sensory-motor activity. 
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Sense-think-act success story/1 

ÅA tutor made of a one-level virtual driver (called reference maneuver ) 

was built into SASPENCE and INSAFES (+ evasive maneuver). 

ÅLimitation: missing motor imagery it was not able to ñunderstandò the 

driver goal (giving recommendation for a pre-defined goal). 
 

ÅDa Lio, Biral et. al, T-ITS, 2010 (2 papers) 

 



11 

Sense-think-act success story/1 

(Versailles test track: reference manovre (red) vs. real driver (blue) movie) 



12 

Architecture: The behavioural model 

ÅDecomposition in parallel behaviours (hierarchical levels of competence). 

ÅIs based on Perception-Action cycles (no internal model of the world). 

ÅMulti-goal, multi-sensor (perceptual synthesis), robust, scalable, 

subsumptive, each level includes sub-level competences. 
 

ÅR. A. Brooks. A robust layered control system for a mobile robot. IEEE Journal of Robotics 

and Automation, 14(23), April 1986. 
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Theory of Cognition by means of emulation. 

ÅñThinkingò is simulated interaction. 

ÅEmulation theory of cognition (Grush, Hurley, Jannerod, et al.) enables 

imitation, motor imagery, deliberation, mindreading, understandingé. 


