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Introduction

Modern racing has become an extremely competitive sport.  The theoretical design of a racing vehicle 
is the backbone for its success on the race track, but not being able to do accurate field testing can be 
detrimental to the overall performance of its implementation.  Analysis of precisely logged data has 
become crucial to the design process for automotive engineers.

The Wireless Data Acquisition System is intended to be implemented on the Bradley University SAE 
Formula Car.  The system will gather information from an assortment of different sensors throughout 
the vehicle, paying close attention to signal input ranges and desired error tolerance to provide 
acceptable data.  Once the data has been gathered, it will be sent to both a LCD screen within the 
vehicle and a wireless transmitter to be received and compiled on an off-track computer on Excel, 
interfaced with the WinWedge software package.  The data that will be collected initially includes car 
velocity, engine speed, acceleration, engine water and oil temperatures, and suspension travel.  

This project is a continuation of many senior project attempts to implement a WiDAS for the Bradley 
University SAE Formula Car.  Only a few, specific parts of legacy design will be used to implement this 
system, along with some conceptual ideas that, if sound, will be augmented to fit current project 
parameters.   

High-Level Block Diagram

Fig 1.1                                                 WiDAS High-Level Block Diagram



Figure 1.1 is a high level block diagram of the WiDAS system.  Various inputs are fed into the 
microcontroller.  Within software, the micro-controller will process this raw data and determine what 
to send to both the Amulet STK-480272C and the Chipcom CC1100 DK.  From there, the touchscreen 
will display the data and also possibly send user inputs back to the microcontroller.  As for the Chipcon 
device, it will send out the buffered data to its partner on an off-track location where that board will 
“dump” the data to a laptop through a RS-232 interface.   The wireless boards have been programmed 
using their development libraries so that they act as a variable length FIFO wireless transmitter and 
receiver pair.  Once the buffer has been filled it automatically sends the data and waits for the buffer 
to be filled again.  Redundant transmissions can be implemented to decrease transmission errors and 
increase system performance.

Software

WiDAS has one primary and three secondary programming tasks to be executed.  The primary task 
involved is programming the microcontroller, which will be the critical computational device involved. 
The programming of this device will be implemented with C code.     

    Fig 2.1                     High-Level Microcontroller Flowchart



Figure 2.1 shows a first glance at the necessary processes needed to implement WiDAS' micro-
controller.  This system will rely on timer interrupts due to the time sensitive calculations and the 
desired data refresh rate that the system will compile data at for this project.  The code will be made 
to be relatively flexible as the SAE Formula Car does not have the data signal specifications defined 
within well determined limits.  The three secondary programming tasks are the Chipcon devices, 
Amulet touchscreen, and interfacing RS-232 with Excel software.  More information is currently being 
assessed to determine the best method of implementing the three secondary programming tasks at 
this time.  

Functional Requirements
 
Hardware:

➢ The inputs to the 8051F120DK will be read from one of the various A/D converters, which 
requires protective circuitry to be designed so that  the -0.3 [V] – 5.3 [V] input range is not 
exceeded.  This is specified on the absolute maximum ratings on page 38 of the C8051F12x-13x 
data sheet supplied by SiLabs.  

➢ Circuitry interface between the 8051F120DK's RS-232 voltage levels with the CC1100 DK's will 
be created to be within specified data sheet limits.  Also, the interface between the CC1100 
DK's RS-232 and a standard computer serial port will be ensured to be within manufacturer 
limitations set by their data sheets..

➢ The interfaces between all respective connections, which includes all Fig 1.1's connections, will 
be created with standard shielding to limit noise within the system. 

Software:

➢ Critical data shall be sampled every 10 milliseconds.  Critical data includes car velocity, engine 
speed, acceleration, and suspension travel.

➢ Less critical data shall be sampled every 500 milliseconds.  Less critical data includes engine 
coolant, air temperatures, and oil pressure.

➢ UART software will be interrupt driven so that it is not poling.  This will free up a large amount 
of processing power that is needed to do all the calculations involved with the data processing 
and sending that information out to multiple destinations.  

➢ The CC1100 DK's time to process the information inside its buffer, both sender and receiver, is 
faster than 10 milliseconds so that the system does not get into a situation which it cannot 
catch up.



➢ Information received from inputs, either from buttons or the LCD, will be processed during 
non-critical times.  Critical times include taking data, processing data, and sending data.

 Interrupt driven software execution will occur in the following order for the 10 [ms] 
routine:

 Transmission of previously stored data to the CC1100 DK

 Sampling of all necessary sensors

 Storing sampled data in memory

 Count to the fiftieth interrupt to take non-critical sensor input samples for processing 
(500 ms)
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