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Research Title: Driver Assistance for Signalized Intersections

Abstract: In the years 2002-2006 there have been in Israel 3495 severe accidents (severely
wounded and fatal). These accidents form 30% of all 11697 severe accidents in Israel in
these years. Among them, 1610 were side-impact accidents, 146 read-head accidents, and
1166 pedestrian related.

In an intersection, a driver is required to practice high alertness and fulfill more complex tasks
then in other parts of the road. Therefore, some mechanisms exist to help the driver
completing his tasks successfully. The data above shows that these mechanisms, which are
supposed theoretically to ensure zero accidents, do not function optimally.

These 3495 intersection accidents divide into 1493 in signalized accidents and 1932 in non-
signalized (the rest is unknown). From a research done by the company MATAT to the Israeli
MOT it turns out that the cost of traffic accidents to the Israeli economy is 12.6 billion NIS, so
we can roughly say that for the signalized intersections the cost is 1608 million NIS; the
average annual damage of a single signalized intersection is therefore approximately 1.6
million shekel (based on 1000 signalized intersections in Israel).

A driver approaching an intersection is demanded to decide quickly weather or not to cross
the intersection. As known, when the yellow signal is received a driver that estimates that he
or she cannot safely stop before the stop line should continue and pass the intersection.
However, the decision weather stop is not always a trivial one, because there are several
estimation and calculation it's possible or not possible to stop is a tasks which is sometimes
complex. This task is even more complex in the presence of a real environment with other
vehicles that are sometimes found in the exact same dilemma.

In light of the above, this research will develop and evaluate the effectiveness of a device
installed in vehicles, and advice the driver about this dilemma. The device will receive the
signal lights data (by wireless transmission from a unit in the traffic lights controller), and
optionally also the other vehicles' location and speed (using various sensors), and will
recommend the driver as for how to proceed — that is, weather to stop or to continue. The
objective of the research is to design this device — without prototype implementation — define
exactly how it will work, and to examine its operation and its influence on drivers using a
simulator.

The research begins with a thorough literature study of the human problem in signalized
intersections and existing solutions, both high- and low-tech ones. Then, some observations
will be done on real traffic videos existing in the library of the Technion's Transportation
Research Institute. From these observations the design will initially be designed.

The initial design of the device will be reviewed by the researchers and updated according to
initial tests and discussions.

After these steps, the main experiment will take place: 50 drivers will be tested in a simulator
without the device, on a scenario containing 15 minutes of driving in and out of town. Then,
50 drivers will experience the same scenario but this time with the device activated.



For each driver data will be collected weather or not he stopped in an intersection, as well as
the speed in the entrance to the intersection and the time to the stop line upon the
appearance of the yellow signal ("potential time to intersection"). The data will be displayed in
the known form of a "crossing probability function" (CPF) showing the crossing decision as a
function of the potential time to intersection (for several groups of speeds). The goal of the
experiment is to show that this function is shaped more like a "stair" when the device is
activated; that is, that applying this device makes drivers more unified in their behavior.

The results of the experiment will be summarized and it will be shown how the device is
changing the CPF and thus donating to traffic safety.
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2.00 30 1.25 30 1 30
3.00 30 25 30 1.5 30
3.10 30 2.75 30 1.75 30
3.25 30 4.5 30 2 30
3.40 30 4.75 30 2.25 30
3.60 30 5 30 25 30
3.65 30 5.25 30 3 30
5.5 30 4 30

6 30

6.5 30

10 30
2.70 40 1.25 40 1.2 40
3.30 40 1.50 40 2 40
3.60 40 1.75 40 2.35 40
3.75 40 2.00 40 2.7 40
5.25 40 2.25 40 3.15 40
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3.00 40 5 40
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4.00 40
4.50 40
4.75 40
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5.25 40
5.50 40
6.00 40
6.50 40
10.00 40
3.15 50 1.25 50 2 50
3.90 50 1.50 50 25 50
5.00 50 1.75 50 3 50
6.00 50 2.00 50 35 50
2.25 50 4 50
2.50 50 45 50
2.75 50 5 50
3.00 50 6 50
3.50 50
4.00 50
4.50 50
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5.00 50
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6.00 50
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10.00 50
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3.80 60 1.50 60 3 60
1.75 60 3.5 60
2.00 60 4 60
2.25 60 4.5 60
2.50 60 5 60
2.75 60 6 60
3.00 60 7 60
3.50 60
4.00 60
4.50 60
4.75 60
5.00 60
5.25 60
5.50 60
6.00 60
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