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Abstract

In real time applications, Signal and Video processing
provides an interesting research area such as in medical
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field, surveillance, biometric, etc., This paper presents fast
prototyping to develop signal and video processing
application using DM 6437 Evaluation board. During the
experimental research DM 6437 EVM is programmed with
Matlab/Simulink model and code composure studio
versiond software.  This paper presents the complete
procedure to implement signal and video processing
applications in real time with TMS320DM6437 Texas
Instrument Evaluation board. This paper is a part of
research  work on the project “Development of
Non-Intrusive Driver Fatigue Detection & Warning System
to avoid on road Accidents” sanctioned under Early
Career Research Award sponsored by Science &
Engineering Research Board, Govt. of India ,New Delhi at
Vignan Institute of Technology & Science, Vignan Hills,
Hyderabad.

Keywords:CCSv4, DM 6437 EVM, API, CAN, 12C,
USART, DVSDK,C6000and C6xCSL etc.

1 INTRODUCTION

Recently in real world the importance of signal and video processing
applications has increased, there has also been a trend towards the
use of video cameras in all aspects of life. Video sources are used in
the smart systems that can automatically process such images and
generate results according to the real time applications. This paper
presents the hardware prototyping procedure for signal and video
processing applications. Programming of DM6437 EVM can be
done with the help of the softwares like Matlab SimulinkDVSDK,
Code Composer Studio Vertiond (CCSv4), C6000 Code Generation
Tools v7.3.1, C6xCSL etc.

Matlab Simulink software is used to create the application model
by the Simulink library blocks and it also used to simulate and verify
the model. DVSDK software is used to create make and out target
files. C6000 Code Generation Toolsare the c¢/c++ compilers for
the development of digital signal processor applications. CCSv4 is

This paper is a part of research work on the project “Development of Non-Intrusive Driver Fatigue Detection & Warning System to
avoid on read Accidents” sanctioned under Early Career Research Award sponsored by Science & Engineering Research Board, Govt.
of India ,New Delhi at Vignan Institute of Technology & Science, Vignan Hills, Hyderabad.
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used to generate the c file from the Matlab Simulink model. The
C6xCSL provides the Application Programming Interface (API) for
the Configuring and Controlling the DM 6437 Evaluation board.
Programming flow model of DM 6437 is shown in below figurel

[1][2].
Stmulink model for the application
‘ OUT file
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Figure 1: Programming Flow diagram of DM 6437 EVM

2 HARD WARE ARCHITECTURE
TEXAS INSTRUMENT DM 6437
EVALUATION BOARD

The DM6437 EVM is a Peripheral Component Interfaced based
development board which enables users to develop the signal and
video processing applications. The DM 6437 EVM has board
peripherals which suits a wide variety of application in the area of
Digital image processing. Key features of DM 6437 EVM are, it
will operated with the frequency up to 600 MHz, it has inbuilt
audio and video decoders, it has 4 video DAC outputs, it has 80
Mbytesof Flash memory (16Mbytes Flash+64 Mbytes NAND
Flash) and 130 Mbytes RAM (128 Mbytes of DRAM+2 Mbytes of
SRAM),it has USART, CAN and I2C I/O Interface etc. The
block diagram and Evaluation board of DM 6437EVM is shown in
below figure2 & 3[3][14].
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Figure 2: Block diagram of DM 6437 EVM

[T

Figure 3: Evaluation board of DM 6437
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3 SOFTWARE ARCHITECTURE OF
DM 6437 EVM

Software Architecture of DM 6437 EVM consist of Simulink
software to create the Simulink model for the application that
Simulink model will be linked to the Code Composer Studio.
Code Composer Studio will generate the Execution file for the
DM6437EVM. On Evaluation board BIOS is the DSP Operating
System to Control the DM 6437 Evaluation board and also have
different codecs for audio, video and image processing. Drivers are
used to connect to the Simulink Model to the DM 6437 EVM.
Software architecture of DM 6437 EVM is shown in below figure4

[13].
C DR 8437 Evhd Algorithm s/&pplications
2
(] . ) )
£ D Tl Audio, Wideo, Speech, Imaging Codecs
S
E P
N L CCS 1DE BICS-DSP Q85
s |l Vertiond
]
| K D 6437 BN Drivers
[
E O 6437 EvM Board
Figure 4: Software Architecture of DM 6437 EVM
4 CODE GENERATION

PROCEDURE FOR DM 6437TEVM

Code Generation procedure consists of MATLAB Simulink
Software, CCSv4Software, and DM 6437 EVM Library tool for
the generation of code for the target. Code generation procedure
steps for DM 6437 EVM are shown in below flow chart figure5.
Following are the steps to generate code for DM6437

5
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Simulink model for the application

l OUT file

Code Composer Studio vertiond

AUDIONVIDED ‘ EXE file AUDIOVIDEO
IMPUT QUTPUT

DM 6437 Evaluation MMachine

Figure 5: Code generation Procedure flow chart for DM 6437 EVM

e Open the Matlab/Simulink model, create the Simulink model
for the required application

e Run the model, create the make file and after creating the
make file build the model and set the PSP driver path

e If no errors, an .out file is generated.

e Open the CCSv4 software, create the new configuration file
and launch configuration file

e Connect the target then load program i.e., .out file generated
from MATLAB/SIMULINK model.

e Run the code and check the output on the screen.

5 PROTOTYPING APPLICATION
FOR VIDEO AND SIGNAL
PROCESSING

A) Audio Processingusing DM6437 EVM

Audio Processing application on DM6437 consists of audio input
given through microphone/any audio file to ADC block of DM6437.
Output is observed over speaker before that digital data is again
converted into analog using DAC block of DM6437. The sampling
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frequency used is 44.1KHZ. Hardware set up of Audio Processing
application consists of a Microphone for audio input ADC block of
DM 6437TEVM, Speakers for output connected through DAC block
of DM 6437 as shown in below figure7.
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Figure 6: Simulink model of Audio Processing
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Figure 7: Hardware set up of Audio Processing
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B) Video Processingusing DM 6437 EVM
Video Processing application on DM6437 consists of Video
capture block of DM6437 to capture the video through camera
module as shown in Figure 9. Video capture model settings are
changed to Video Capture mode: PAL, Sample time is 1/25s.
Output of captured video is observed on LCD screen connected
through Video Display block of DM6437.

Simulink Model of video processing is shown in Figure
8. Hardware set up of Video Processing shown in Figure 10.
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Figure 8: Simulink Model of video processing

6 CONCLUSIONS

This paper presents and unique approach of designing signal and
video applications using MATLAB/SIMULINK model which gives
an opportunity to experience real-time hardware implementation.
The analysis report of Signal and Video processing application
shows that the total time required to process the signal is 0.9s and
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Figure 9: Video camera

Figure 10: Hardware setup of video processing
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Video is 0.33s, number of block methods for signal are 8 and video
are 9, number of internal methods for signal are 5 and video are 5,
number of model methods are for signal are 10 and video are 10,
the clock precision for signal and video is 3ns and clock speed is
3001MHz. This paper presents an effective implementation of
signal and video applications on DM6437 evaluation board for real
time applications.
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