
7.5: Summary 
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7.5 Summary 
We have introduced a digital camera and have described its various components. These 
components capture, digitize, process, and store images, among other things. As part of our 
presentation, we have described JPEG encoding, to a limited extent. We have specified our 
design project in an informal format using English as well as an executable specification. We 
have described three design metrics of interest, namely, performance, power consumption, 
and chip area. For each of these metrics, we have suggested optimization techniques. In the 
second part of the chapter, we have described several successively improved implementations. 
The first implementation we considered used a single microcontroller, but would have been 
far too slow. Our second implementation used a coprocessor to speed things up a bit, but we 
were still much too slow. Our third implementation gave up some accuracy during 
compression by using fixed instead of floating-point numbers. It came close to our 
performance constraint, but was a still a bit slow. Our last implementation involved another 
coprocessor for compression, meeting performance easily but costing more and taking more 
design time. The better of these last two implementations is not clear. 

The executable specification and the three latter implementations are available in source 
code fonnat on this book's Web page. 
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7.7 Exercises 
7.1	 Using any programming language of choice, (a) implement the FDCT and mCT 

equations presented in section 7.2 using double precision and floating-point arithmetic. 
(b) Use the block of 8 x 8 pixel given in Figure 7.2(b) as input to your FDCT and 
obtain the encoded block. (c) Use the output of part (b) as input to your mCT to obtain 
the original block. (e) Compute the percent error between your decoder's output and the 
original block. 

7.2	 Assuming 8 bits per each pixel value, calculate the length, in bits, of the block given in 
Figure 7.3 (b) 

7.3	 Using the Huffman codes given in Figure 7.5, encode the block given in Figure 7.3(b). 
(a) What is the length, in bits? (b) How much compression did we achieve be using 
Huffman encoding? Use the results of the last question to calculate this. 

Embedded System Design 205 


