Needs Assessment
Project P07302

The following describes the major functions required by the customer and are immediately followed by our teams needs assessment based on the brief Q&A session with Dr. Hensel, our current understanding of the project and our understanding of engineering.
1. PC104 Platform Architecture 
a. PC104 form factor Processor PCB shall be defined and supplied to this project team. 
The PC104 board is the base for all the micro processing to be done on the platform. All peripheral boards must adhere to the specifications required of PC104.
b. The Motor Controller PCB to be designed shall be a family member along with Data Acquisition Subsystem, future Vehicle Function controls and future Communications Subsystems. 
The Motor Controller PCB needs to be of the same form factor and design specifications as the other PCB’s to be used on the PC104 main board for use on the platform allowing them to be interchangeable in a “plug and play” type scheme. 

c. Motor Controller Subsystem circuitry shall be on PC104 form factor circuit board(s). 
The Motor Controller PCB needs to conform to the PC104 specification since the PC104 main board is the center for all micro processing on the platform. Any controllers that need processing must use the PC104 connectivity. It may be possible to have multiple motor controller boards depending on available slots.
d. Every effort should be made to place all circuits on one form factor board unless there is a circuit space issue or there is a logical reason to separate (i.e. future upgrades).
Space is a consideration and there is a distinct possibility there will be no available space for extra circuitry. To prevent design run-away and problems caused by requiring extra space, the PC104 form factor should be maintained.
2. Vehicle Drive Motor Controls 
a. The module will drive, control and sense two motors. The design needs are available P07200 Track PDPs. Some critical parameters power, RPM, torque for these motors.

The module will need to drive two logical motors. That is, there is a possibility there will be multiple motors working in unison to maneuver the vehicle. Motor control will be provided by sets of commands interpreted by the motor controller which will control the motors accordingly. Sensing of the motors will involve sensing positional measurements, rpm and torque for real time analysis to the user.

3. Low Power Motor Controls  

a. The module will drive and control one Low Power Motor. This will drive a small accessory device. Contact customer for specific application(s). 
The module, apart from driving and controlling the vehicle using the two selected motors, will drive and control one Low Power motor. This Low Power motor would be used to provide motion to a small accessory device i.e. a robotic arm to perform functions or a small motion sensing camera or some other third party device.
4. Vehicle Drive Motor Sensor Controls 

a. Each vehicle drive motor will be equipped with a shaft position/rotation sensor capable of measuring shaft rotation position (within 2o accuracy) and direction (CW, CCW). 
The vehicle need the ability to be possibly remotely controlled and monitored without actually seeing it.  Therefore, it will need to document where it is by measuring the position/rotation of the motor shaft both for turning and distance measurements for a possible dead reckoning scheme. 

b. Each vehicle drive motor will be equipped with a current sensor to determine power being applied.
Used for battery life indication and motor monitoring.  Measuring the current draw will determine the power being applied in real time and estimate when the device will need to be recharged. Also to determine if too much power is being consumed by the motor to the point of being critical and if necessary shut down the motor before there is any damage is incurred.  

c. Each vehicle drive motor will be equipped with thermo-sensor to monitor motor temperature during all motor conditions (i.e. from normal to over temperature conditions). 
Used for temperature sensing and control.  Under certain climate/terrain conditions the motor may be susceptible to overheating.  To protect the motor and other components, temperature conditions must be monitored in real time.  

5. Client Interface 
a. Via a given software application running on or interfaced through PC104 Processor PCB (supplied), motor controls shall communicate in a timely manner with no loss of data. There shall be approximately 20 motor control commands. The Vehicle Drive Motor Controls will interpret these commands and drive the motor electronics. 
Motor control commands need to be numerous enough to provide all the control the customer needs and may need in the future. The commands themselves may need to be payload specific to be able to effectively control motors of varying capabilities and a wide variety of payloads from approximately 10kg to 1000kg.
6. Temperature Signal Conditioning 
a. To have this Controller Board universal to several vehicle motors, the following sensors are recommended. This requirement may change in type and/or change in the number of temperature sensors as specific motors are selected by teams in P07200 Track and customer requirements for potentially future motors. 
Recommended: T&K Thermistor, T/C Thermocouple Cold Junction Compensation 
In order to support the scalable design to handle variety of payloads (1 Kg to 1000 Kg) the controller needs is to be equipped with Thermocouples and Thermistors. These sensors should help in monitoring the controller board in case of over heating, and also provide ambient information at the robots current location through the data acquisition. The two different kinds of sensors to be used are: Thermistors and Thermocouples specified by the motors selected for use.
7. Board Performance 
a. Given the PC104 processor performance, the Motor Controller PC 104 PCB shall not require more than 25% of the total processing capability.

Devices are in need of processor time to maintain vehicle function and feedback to the user. The Motor Controller must be able to perform all its required and desired functions without ever requiring over a peak of 25% of the processors capabilities.

8. Power Requirements 

a. 12V rechargeable with 1 hr run time. 
The motor controller cannot require over 12 volts or impede on the 1 hour run time.

9. Other actuator functions 
a. Depending upon Customer meetings with Dr. Hensel (and potentially faculty he recommends you contacting), other vehicle motor controls may be considered. 
Scalable and dynamic motor controller may be needed for a wide range of actuators.
