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主要内容

 国内典型用户案例分析 - TI DSP系统的实现
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基于模型的设计
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基于模型的设计，从MATLAB算法到DSP产品化

1. MATLAB算法

2. Simulink模型
仿真
基于帧的转换
定点化

3. 自动代码产生
快速原型
面向特定芯片的优化
自定义模块

4. 验证
仿真验证

某项目案例：
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MATLAB Coder \ Simulink Coder

自动产生C代码

 从视频和图像处理模型产生ANSI-C代码

– 建立算法和系统的快速原型

– 在目标硬件上进行测试和验证

– 方便移植到不同的目标处理器
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产生代码实例

Rapid Prototype Code (grt.tlc)

Production code (ert.tlc)
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Embedded coder

 产生产品级代码
– 专用处理器，优化代码
– Simulink 模块和优化库(FIR, FFT, …)

 工程自动化
– 自动产生整个工程
– CCS、编译器、连接器的API函数

 快速原型
– 特定目标和集成环境
– Simulink硬件模块，支持设备驱动（ADC, DAC, RTDX, 子卡)

 支持
– 开发板: TI 6713 DSK, C6416DSK, DM642 EVM,C6455EVM, 

DM6437EVM, DM648EVM, C6747EVM,  

– DSPs: TI DM64x, C64x, C62x, and C67x families

http://www.mathworks.com/products/tic6000/
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自动代码产生

 C语言: DSP

– 标准C语言(ANSI C / ISO C)

 MATLAB coder

 Simulink coder

– 优化的目标代码
 Embedded coder

http://www.mathworks.com/products/rtw/
http://www.ti.com/
http://www.ti.com/


10

基于模型的设计应用于TI DSPs 及产品

• Link for use with Code Composer Studio

• Embedded Coder

• Targets on TI C6000 (DM6437), C2000

Compile

& Link

C/ASM

Code

Texas Instruments
Code Composer Studio™

Environment

Down

load

Debug

TI

DSP

MATLAB® Simulink® Stateflow®

 Model and Simulate in Floating- and Fixed-Point

 Generate embeddable C-code from Simulink and / or Embedded MATLAB

 Rapidly Prototype and Implement on TI processors and boards
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自动代码可靠性、效率

 “Our team at Honeywell Flight Controls has generated 1.6 million lines
of code automatically using MathWorks products for the Joint Strike Fighter.”

 “We manually verified 1.2 million lines of code so far.”

 “We found 1 line of code that we are not sure where it came from or what it’s purpose is. 
Everything works fine, though.”

 “These days everyone is talking about doing 6-sigma design. One questionable line of code 
out of 1.2 million lines of code – that’s better than 6.5 sigma. And we are not talking about it 
– we actually did it.”
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产品级代码
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正确性和性能：

The following code calculates the same FFT in the workspace. The output from 

this calculation, y2, is displayed side-by-side with the output from the model, c. 

The outputs match, showing that the Bit Reverse block reorders the Radix-2 FFT 

output to natural order:

k = 4;

n = 2^k;

xr = zeros(n, 1);

xr(2) = 0.5;

xi = zeros(n, 1);

x2 = complex(xr, xi);

y2 = fft(x2);
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[y2, c]

0.5000             0.5000          

0.4619 - 0.1913i  0.4619 - 0.1913i

0.3536 - 0.3536i   0.3535 - 0.3535i

0.1913 - 0.4619i   0.1913 - 0.4619i

0 - 0.5000i        0 - 0.5000i

-0.1913 - 0.4619i  -0.1913 - 0.4619i

-0.3536 - 0.3536i  -0.3535 - 0.3535i

-0.4619 - 0.1913i  -0.4619 - 0.1913i

-0.5000            -0.5000          

-0.4619 + 0.1913i  -0.4619 + 0.1913i

-0.3536 + 0.3536i  -0.3535 + 0.3535i

-0.1913 + 0.4619i  -0.1913 + 0.4619i

0 + 0.5000i        0 + 0.5000i

0.1913 + 0.4619i   0.1913 + 0.4619i

0.3536 + 0.3536i   0.3535 + 0.3535i

0.4619 + 0.1913i   0.4619 + 0.1913i

正确性：
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正确性和性能：代码
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实时性：
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自定义模块：模块库
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自定义模块：生成代码
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展台Demo：DSP 模型
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代码产生的过程
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展台Demo：上位机
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展台：基于模型的设计在DSP的应用
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谢 谢！


