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I. Introduction

The project has three intermediate milestones, each of which requires you to provide
us with a demo and a short written description of how you accomplished what you
showed us in the demo. They comprise

1. stopping one train at any point on the track,
2. knowing exactly where one train is when it is motion, and
3. collision-free motion of two trains.

Each milestone requires a capability we have found by experience to be required by
almost every project. We ask for the demos and docs to subdivide your project mark
across several demos and to give you feedback on how to solve problems you have
encountered and to warn you about problems you are likely to meet in the future.

II. Description

For the first milestone we assume that you have the train moving at a constant veloc-
ity and decide to stop it at a chosen location. Given an appropriate command from
the terminal your program should switch switches that put the train on course to the
location, then give a ‘speed zero’ command at the right time to stop the train at the
requested location. To accomplish this your program must be able to

1. find a route to the location and switch the switches, and
2. give the stopping command at the right time.

The usual way of getting the train to a constant velocity is to set switches to make
part of the track into a loop, then to run the train around the loop until it gets to a
constant velocity. When your are ready calculate a route from any switch in the loop
to the destination, switch the switches appropriately then give the stop command at
the correct moment.

II.1. Routing and switching
Route calculation and switching should be as simple as possible. The route need not
be the shortest; it must not require the train to slow down or change direction. (In later
milestones you will be required required to use routes that change direction and that
are the shortest, so do your route finding in a way that will easily accommodate those
improvements.)
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Switching may be done all at once, usually starting at the destination and work-
ing backward so that when the train is switched out of the loop all other switches are
set correctly. (Setting switches as the train requires them will be needed in later mile-
stones to implement switching in a way that makes it easy to reorder switching and to
interleave other activities.)

Routing and switching should be smart enough to behave correctly when the
destination is in the loop.

II.2. Stopping
Stopping requires the mastery of two capabilities:

1. knowing your stopping distance for the speed at which you are travelling, and
2. knowing when you are exactly that distance from the destination, which is possi-

ble if you know the velocity at which you are travelling.
We would like to be able to assess each of these independently of the other. To do
so we request that every time you receive a new sensor trigger you predict the time
at which you will trigger the following sensor and compare it to the time at which
the following sensor is actually triggered. The difference should be displayed on the
terminal in two forms: as a time difference, tactual − tpredicted, and as a distance,
v(tactual − tpredicted).

III. What to Expect

• You should expect us to want you to run the train at more than one speed.
• You should expect us to want to see destinations that are in the loop and out of it.
• You should expect us to want to give you destinations in addition to the destina-

tions you choose yourself.
• In judging your demo we place a much higher weight on your ability to stop

precisely than on your ability to route and switch accurately. A demo that stops
precise at locations on your loop but can’t leave the loop is judged as better than
a demo that goes anywhere on the track but stops erratically. Please take this into
account when you are allocating time for accomplishing the first milestone.

IV. Hand In

Hand in the following, nicely formatted and printed.
1. A description of how to operate your program, including the full pathname of

your executable file, which we may download for testing.
2. A description of what you added to your project to accomplish the goals of this

milestone. we expect this documentation to be cumulative, like your kernel doc-
umentation. We will judge your project primarily on the basis of this description.
Describe which algorithms and data structures you used and why you chose them.

3. The location of the source code repository you created for the assignment and a
set of MD5 hashes of each file, or an SHA1 hash of the repository if you prefer.
The code must remain unmodified after submission until the documentation is
returned.

June 12, 2016 2



cs452 : Train Control 1

4. A listing of all files submitted.
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