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Project Milestone Abstract
Speeding is the #1 violation in fatal motor vehicle crashes. A driver is 6 times more likely to have an accident when traveling at 25% above the average speed. Speeding can be unintentional as well as intentional. The objective of this project is to change the behavior of the automobile drivers by notifying the user of the current speed limit to avoid unintentional speeding, and persuade intentional speeders to stay under the limit. 

CHI short Abstract
In this project we apply the principles of persuasive technology (Captology) to the automobile in order to address the problem of speeding. We present several ways in which redesigning the automobile cockpit can result in discouraging drivers from speeding. We prototyped some of the  proposed solutions and conducted acceptance / feasibility  tests with users in a simulated environment. Our studies show that a combination of captology principles can be used to design a cockpit that would result in safer driving behavior.

Task Analysis

The users are all people who drive an automobile. Since the project focuses on changing driver behavior – specifically to reduce the instances of speeding amongst drivers – our users will be asked to drive in a simulation environment. As awareness is the first requirement of persuasion, for the initial step of our project We will observe how quickly the users note a change in the posted speed limit or how quickly do they notice if they are speeding (awareness test). 

Ideation
We spent a lot of time in brainstorming different ways in which we can change driver behavior with regards to speeding. We approached this problem from several different angles – we brainstormed new interfaces that could be introduced in the automobile, we considered new technologies, we classified our ideas into different types of persuasion techniques (see below) and also tried to come up with new ideas based on the list of persuasion techniques.

A summary of all the ideas is presented in this section along with the original sketches from our ideation meeting.

Background on persuasion techniques
Dr. B.J. Fogg, the founder of “captology” has identified the top ten ways in which computers can manipulate people. These are:

· Making target behavior easy
· Playing on emotions
· Rewarding users immediately
· Watching and reporting aka Surveillance
· Structuring behavior
· Being an expert
· Offering a tradeoff
· Rewarding users via incentive or longer term
· Publicizing user reputation
· Being persistent
For more details and examples of how these persuasion techniques can be applied please see the materials from BJ’s class at Stanford Captology: Using Computers to Change People’s Beliefs and Behaviors or refer to his book Persuasive Technology: Using Computers to Change What We Think and Do published by Morgan Kaufmann.

Ideation Results:
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Figure 1 - Instrumenting automobiles to access current speed limit information
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Figure 2 - Foregrounding - making information readily accessible
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Figure 3 - Prototype of speedometer showing current speed limit and giving visual notification/warning
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Figure 4 - Prototype for audio notification/warning
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Figure 5 - Protoype for speedometer that shows the safe driving speed
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Figure 6 - Accentuating real-world speeding effects
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Figure 7 - Ideas for using ambient notification techniques, applying operant conditioning to driving behavior
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Figure 8 - Ideas for dealing with digital speedometer displays
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Figure 9 - Applying rewards (negative and positive)  to discourage speeding
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Figure 10 - Making users aware of the tradeoff in terms of gas, $$s or speeding fines
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Figure 11 - Using emotional persuasion to discourage speeding
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Figure 12 - Making drivers aware of their own driving patterns over time
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Figure 13 - Making it impossile to speed!
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Figure 14 - Using fear (emotion) to discourage speeding
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Figure 15 - Tailgating scenario and "dangerous driver" scenario
Evidence
Most of the evidence in support of the above ideas is anecdotal. Since driving is such a common task, we were able to draw on our own and the experiences of other drivers to determine whether the above ideas would work. We also video-taped drivers while they were driving in order to observe driver behavior. 
Further Evidence

As further evidence to the above, we expect to prototype some of the ideas mentioned above both in a simulation and an in-car environment. 
Simulation Prototype:

The simulation prototype will be built using the open-source car simulator Racer (www.racer.nl). We have setup racer with a driving wheel and pedals and have modified the cars within racer to use an instrumented version of the speedometer. The speed limit changes will be entered into the system using a wizard-of-oz technique (One of the testers will press a key on the keyboard to toggle speed limit changes). We will track the speed of the user during the driving course and analyze how quickly the users noticed a change in the speed limit and adjusted their driving accordingly.

In-Car Prototype:

The In-car prototype will use the OBD-II interface available in all automobiles after 1996 to tap into the current speed of the vehicle. This data will be fed into a Pocket-PC device which will then be used to display a new speedometer. This new speedometer will be instrumented with the ideas mentioned above. This prototype will be tested by the authors, pending human-subject approval for testing with real subjects.

Evaluation

Evaluation of the design and the prototype will be based on “awareness testing” where we will ask users to pretend that they are taking an online driving test. While driving through the course, the speed limit will change a couple of times and we will measure how quickly users detect the change in the speed limit in the case of an instrumented speedometer or with a regular speedometer. 

The evaluation of the in-car prototype will be deferred till we can obtain human-subjects approval, in the interim, we will test the system on ourselves to devise the most appropriate test-scenario.
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