Improving the 3D simulation of a car accident from a written description
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CarSim

CarSim is an information extraction system that analyzes car accidents from written reports

CarSim’s objective is to replay these accidents symbolically in a virtual world

The text corpus consists of 87 car accident reports written in French and provided by the MAIF insurance company

The reports are real texts – no modification – and it makes it sometimes difficult to understand, even for a French

Why use visualization?

An example of accident described in English by experts from the NTSB (www.ntsb.gov) HAR-00-02

Summary: About 10:30 a.m. on October 21, 1999, in Schoharie County, New York, a Kinnicutt Bus Company school bus was transporting 44 students, 5 to 9 years old, and 8 adults on an Albany City School No. 18 field trip. The bus was traveling north on State Route 30A as it approached the intersection with State Route 7, which is about 1.5 miles east of Central Bridge, New York. Concurrently, an MVF Construction Company dump truck, towing a utility trailer, was traveling west on State Route 7. The dump truck was occupied by the driver and a passenger. As the bus approached the intersection, it failed to stop as required and was struck by the dump truck. Seven bus passengers sustained serious injuries; 28 bus passengers and the truckdriver received minor injuries. Thirteen bus passengers, the busdriver, and the truck passenger were uninjured. 
The National Transportation Safety Board determines that the probable cause of this accident was the school bus driver’s failure to stop for the stop sign due to his degraded performance or lapse of attention as a result of factors associated with aging or his medical condition or both. 
To Say What?

The report needs to be read twice – at least – to understand the accident
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A picture makes it is easier to represent and understand the accident

CarSim Reports

Véhicule B venant de ma gauche, je me trouve dans le carrefour, à faible vitesse environ 40 km/h, quand le véhicule B, percute mon véhicule, et me refuse la priorité à droite. Le premier choc atteint mon aile arrière gauche, sous le choc, et à cause de la chaussée glissante, mon véhicule dérape, et percute la protection métallique d’un arbre, d’où un second choc frontal. (Report A4)

[I was driving on a crossroads with a slow speed, approximately 40 km/h. Vehicle B arrived from my left, ignored the priority from the right and collided with my vehicle. The first collision hit my rear fender on the left side and because of the slippery road. I lost control of my vehicle and hit the metallic protection of a tree, a second frontal collision.]

A More Difficult Report

Je roulais sur la partie droite de la chaussée quand un véhicule arrivant en face dans le virage a été complètement déporté. Serrant à droite au maximum, je n’ai pu éviter la voiture qui arrivait à grande vitesse. (Report A8)

[I was driving on the right-hand side of the road when a vehicle coming in front of me in the bend skidded completely. Moving to the right of the lane as far as I could; I couldn’t avoid the car that was coming very fast.]

Reports contain implicit entities and relations. Understatements, negations, or cosmetic descriptions are sometimes difficult to interpret

The linguistic analysis must be complemented by knowledge of the road domain

CarSim uses information extraction techniques. It fills a pre-defined template to describe the accident

CarSim Processing Flow

	Prolog Language Engine


	Java 3D animation program

	Véhicule B venant de ma gauche, je me trouve dans le carrefour, à faible vitesse environ 40 km/h, quand le véhicule B, percute mon véhicule, et me refuse la priorité à droite. Le premier choc atteint mon aile arrière gauche,
	// Static Objects

STATIC [

 ROAD

 TREE

]

// Dynamic Objects

DYNAMIC [

 VEHICLE [

  ID = vehicule_b;

  INITDIRECTION = east;
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	Texts
	Templates
	3-D Animation


Structure of the Linguistic Analysis

A partial parser detects the noun groups and verb groups.

The algorithm is then a cascade of detectors that consider either simple words or groups.

They search the

· Static objects

· Actors

· Initial directions

· Collisions

The algorithm tries to infer plausible coordinates for the collision positions

Steps of the Algorithm

Static objects are detected within the noun groups using a small lexical database

Actors are tied to proper nouns or to phrases like véhicle A. A reference resolver identifies them along the text.

One of the assumptions of the algorithm is that the probable number of actors is two, most frequently, or three

The algorithm selects relative initial positions amongst east, west, north, and south. It uses verbs like venir de, arriver sur, etc. and adjuncts sur la droite, en sens inverse
Collision verbs percuter, heurter, casser, accrocher, are detected together with their subject and object. The subject and object are linked to one of the actor classes.

visualisation technique

The visualization program creates a scene from the generated template

It links the static objects to 3D models defined in a database

The trajectory of dynamic objects (cars etc.) is planned in two steps:

1. Determine the trajectory as if there were no accident

2. Change the trajectory so that the accident happens

Visualization of Report A4
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RESULTS

A first version of could reproduce 17% of the accidents

The prototype is constantly changing and it can reproduce symbolically 30-35% of the accidents in our corpus

Currently, we are trying to improve these results with

· More objects and

· Possible car motions

· A better model of the event sequence

Now the demo!
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