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High Level Design, “Perfect Cop” Monitoring System
Overview
This is a high-level design description of a system that will regulate the power usage by auxiliary electronics systems in a police car.  It will accomplish this by turning off unnecessary devices when the car is idling or off, in a systematic matter that best conserves power while maintaining operation of vital systems.  For testing purposes, the system should allow maintenance workers to obtain information about any power irregularities that occur (ie, system is drawing power when it should be off, etc.)  The system is composed of three subsystems—sensing, monitoring and control—working in a more or less iterative loop.  The system is diagrammed below:
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Figure 1: High-Level Diagram of the “Perfect Cop” System

Sensing
There are two basic sensing tasks that the system needs to perform.  First, the system needs to determine whether the car is on or off, as this will be a critical component of the “monitoring” logic that will control whether devices are turned on or off.  Second, the system needs to know whether or not the various auxiliary electrical deices in the car are drawing power or not.  The sensors will determine whether the car and its related devices are on or off, then send a controlled voltage that can be interpreted by the microcontroller as a “0” or “1”.  Possible technologies for performing this sensing will be discussed later in the document.

Monitoring
The monitoring will be performed by a microcontroller (we will use the 18F4620 that we have been working with throughout the semester as a model during product development).  While it might be easier to implement this particular system with a finite-state machine, one of our project goals is to devise a system which can easily be modified to a wide variety of police car configurations, the use of a microcontroller, with monitoring implemented in software, seemed most appropriate.

While the details of the programming are still far from being finalized, the fundamentals of the software’s logic are already fairly obvious.  When the car is on, the monitor will be more or less transparent, since it is assumed that the alternator is capable of driving all the electrical systems easily.  When the car is off, the monitor will begin to turn off certain non-essential devices in order to save power, the way an “ideal cop” would, by sending “high” or “low” signals along the output ports of the microcontroller.  As the design progresses, we may find a need to account for different states, depending on how long the car is running idle, and the system must have some type of automatic shut-off so it doesn’t contribute to the car’s power problems.

It is also important for the monitoring system to have some type of override functionality.  Police officers prize their ability to exercise control over their cause, and the system ought to bow to that autonomy when the officer feels a need to do so.  Ideally, the system’s control logic should be able to reassert control upon restart of the car, or after a certain amount of idle time, but there are too many variables in police work for the system to assert such authority once the officer has turned it off.

The microcontroller will also be responsible for recording any anomalous events, such as a device that is “on” when the software has deemed it should be “off.”  These should be accessible by a computer through the serial port on the 4620, or whatever microcontroller we use later on.  This will be helpful in testing the device, and in potentially diagnosing the cause of the battery problems affecting the police fleet in the future.

Control
Once the microcontroller has decided whether a given device should be “on” or “off,” it must change the state of the device accordingly.  To do this, the system will use some type of latch or switch which turns the device in question on or off depending on the signal from the microcontroller.  The possibilities for different kinds of switches will be explored later in the document.
