
 1 

 

 

 

 

 5 

 

 

 

/ /

10 

 

 

 15 

 

 

 

20 

 

25 



 2 

 

 5 

10 

 

15 

 

 

 

20 

 

1  

2  

3  25 

4

 

5  

6  



 3 

 

 

5 

 

“ ” “ ” “ ”

“ ” “ ” / “ ”10 

/

/ /

/  

15 

 

20 

 

 

25 

Optical Character Recognition OCR



 4 

5 

 10 

15 

20 

 

25 

 



 5 

/

/

/

5 

 

 10 

1 130 100

1 100

1 100 110 120 130

130  

110 130 13015 

110 110 120

120

130 130

110

20 

110

130  

120 110 110 120

120 120

120 12025 

110 120

120 110



 6 

110 120 110

110 120

110 110

 

1205 

 10 

130 120 130

130 120 130

110 120 130

15 

130 130

 

130

130

 20 

1

100 120 110

130  

1 110 120 130

 25 

130

130

130



 7 

 

2 200

2 200 230 220

200 210

200 250 200 I/O5 

260  

210 230 220 I/O

260 200 /  

230

232 ROM10 

234 RAM 236 230

 

250 200 20015 

250 220 230

210 220 130

220

 

220 22020 

220 220

RISC ASIC

ASIP CPU GPU

PPU DSP FPGA

RISC ARM PLD25 

 

200 220

200

/



 8 

200 220 A B

A B 220

A B A

B  

35 

P100 130 110 120

130

P100

200 P100 200

22010 

P100 3 P100  

S110  

130 110 110

110 120

15 

110

110 120

110

11020 

 

130

25 



 9 

XXX

5 

110 110

110

110 110

 

3 P100  10 

S130  

 15 

4

4 S130

S131-S135

20 

S131-S135  

S131  

OCR

OCR  25 

110



 10 

130

120 120 110

110

130

120 1105 

130 120

110 110

130 120 110

110

10 

 

130 120

120 110 120

110

130 11015 

130 120

120 110 120

110

130 11020 

130 120

120 110 120

110 13025 

110

 

130 120 120 12030 



 11 

110 OCR

 

130

1105 

OCR

110

11010 

 

S131 110

110 110

110

 15 

S133  

S133

20 

 

130

/ 13025 

/

 



 12 

N N

 

/

5 

 

11010 

110

110

15 

 

S135

 20 

S135

 

25 



 13 

xxxx xx xx xxxx xx xx

123 12345678 xxxx xx xx xxxx xx xx

xxxx xx xx 87654321

xxxx xx xx xxxx xx xx  5 

/ / /

xxxx xx xx 12345610 

88888888  

66666615 

xxxx xx xx  

20 

/

25 

 

S150  



 14 

 

5 

130

130

10 

 

130

15 

/ 130

20 

25 

 

S170

 



 15 

Transformer

BERT Bidirectional Encoder Representation from 

Transformers Transformer

BERT RoBERTa Robustly 5 

Optimized BERT Pretraining Approach BERT SpanBERT

Improving Pre-training by Representing and Predicting Spans

GPT Generative Pre-Trained Transformer Transformer

ChatGLM10 

LLaMa tokens

GPT

ChatGPT3.5 ChatGPT4.0  

15 

 20 

130

130

120 130

130

25 

130

110 110

30 



 16 

 

130

130

130

1305 

 

130 130

13010 

130

 

130

P100  15 

P180

 

20 

25 

 

130  



 17 

P100 130

5 

130

P100 130  

5 5

S170  10 

S190  

/  

15 

 

/

/20 

/

/

 25 

/



 18 

 5 

10 

 

15 

20 

 

S170

 

25 



 19 

 

5 

 

10 

 

  15 

 

 20 

6

6 1 N N

OCR OCR

25 

/

N 1



 20 

N

5 

 

P100 130

10 

15 

P100

 

20 

P100

130 130 P100

CD-ROM

13025 

30 



 21 

RAM ROM EPROM

CD-ROM

5 

RF

Java C++10 

C  

P100 130

P100 130

 15 

 20 

 

25 

/



 22 

 

5 

 

10 

/

/  

15 

 

 



 

1 

 

 

1.  

 

 

5 

 

 

2. 1

 10 

 

 

 

3. 215 

 

 

 

4. 220 

 

 

5. 2

 25 

 



 2 

6. 2  

7. 6  

8. 1  

  5 

 

 

9. 1  10 

 

 

 15 

10. 9

 

/  

11. 1  

 20 

 

12.  

 

25 

 

 



 3 

 

 

 5 

13. 12

 

 

 

10 

 

14. 13

 

 15 

 

15. 13

 

 20 

16. 13

 

 

17. 1325 

 



 4 

 

18. 12  

  

5 

 

 

19. 12  

 10 

 

 

20. 15 

1-11  

 

 20 




