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Abstract; Mongolian script conversion plays a pivotal role in promoting the application and dissemination of the Mongolian script,

(1. College of Information and Communication Engineering, Dalian Minzu University, Dalian

2. State Nuclear Power Automation System Engineering Company, Shanghai

enriching the diversity of Chinese culture, and fostering economic prosperity in Mongolian regions. Aimed at the poor efficiency and
accuracy of Mongolian script conversion, this paper proposes a method based on lightweight convolutional neural network (CNN) and
FPGA hardware accelerator The CNN is used to carry out the handwritten Mongolian script recognition, and combined with the font
conversion library, a simple and efficient Mongolian font conversion is achieved through the mapping relationship between the recogni-
tion results and the fonts. This approach has the advantages over other methods in the efficiency of the CNN and FPGA hardware ac-
celerator., improving the conversion efficiency while meeting the requirements of device cost, power consumption, and portability.
The circuit of network model is designed and optimized by using Xilinx's XC7Z020CLG400-2 chip. On this basis, a handwritten Mon-
golian font conversion system was implemented. Test results show an accuracy of 95. 62% for converting the handwritten Mongolian script
to the target font, with a conversion time of 1. 43 ms, a power consumption of 0. 341 W, and a peak throughput of 6. 64 Gops for the accelera-
tor. It is of significance for the research results to promote the preservation of Mongolian culture and economic development.

Keywords: Mongolian script conversion; FPGA accelerator; low-power system
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K, plan, ScEk [4) 75— /NA TR 2 b i IR B 2
BEAU X A3 S A 1A R [6) RURE 19 249 Sk [5] 2 i
T B 3 1 M R A% R 1 AR T BT R g AR A AL
SCELT 10 000 FlAS ) J 3C 7 B 7 U i) (59 KRS GE 8% . SCHR
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AR AESE . SCEk (7] SR T — Al A b B A ik
IR SE A T8 1) A i 2R T 9 405 BB, 3k 6 B vk R A A
B A BT AL A . T BRI R
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Wi . R A BRI S B0 FE A IAL 3 TR

3 &R Ak BT IS X LR

HK, 308 EE#EN: D ZFXFERTHEE S
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OCR (Optical Character Recognition) ZR G,
2 HR5FR

ASCALE Python (4 BT & 355 Pycharm2017. 2 ' #E47
TE&, BERIPE A AR R I 254 5 T TensorFlow ) Keras
PRTEAEZE . FE Y 5ok 72 b 8 JH metrics= [ keras. f1_score,
keras. precision, keras. recall], BE#E# % (Accuracy). ¥4
J# (Precision) . #HEZER (Recall). F, {82458 Hr i M 251
2 Y I A R P M B TR AllexNet [ 48 %o 5% 32 % H0H 91 Y
T, b, fERR R R TN OE AR 09 52 307 B0E BB L
Bl 5 A i 2R T AE B 04 1F SRR A B 7 4% B IE SRR A LA
7 [ 2 R T TF A 1 1E AR A A 4R B SO IE R AR A
Bt s FofH RS B A E R 0 P . Precision
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L TP
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o TP

Recall = TP T EN (3)
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TP g YA BB o I 2SR A 19 IERE A R i s TN 4
T O S SEREAS B DOREAS BB s FP O T0IN OA IE 2K B9 T A
AHRCEE s FN g BT o 5 26 9 IE AR A 1 B

3 4y i B R AR AR AE 5 30T KR IR AR b Y $ O
W RPN A5 A, T LAA AR ST A 1) K gl 4R ek it

4

F,

A AlexNet 7ERG . G X, F, (HARE B T 4 0 A
S0k 96,99, 95. 64, 96.20%,
F 3 BIEIPEREIIA %

Type Precision Recall F,
0 1. 000 0. 875 0.933
1 0.941 1. 000 0.970
2 1. 000 1. 000 1. 000
3 0.938 0.938 0.938
4 0. 941 1. 000 0.970
5 0.938 0.938 0.938
6 0.941 1. 000 0.970
7 1. 000 1. 000 1. 000
8 1. 000 0. 875 0.933
9 1. 000 0.938 0. 968
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50 B i) / s 99.293 9 1. 429
HikE/W 8.25 0. 341
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A3 160 W CF 5 AR E F iE17 7 58 00 15 30 i R 0k
) 95.62%, MEALERAK 6 Fimn.

6 FEICPGILR

ESE@ &8 A WU AE ) 5 EWE/ %
0 16 16 100. 00
1 16 14 87. 50
2 16 16 100. 00
3 16 15 93.75
4 16 16 100. 00
5 16 16 100. 00
6 16 15 93.75
7 16 16 100. 00
8 16 14 87. 50
9 16 15 93.75

F T IRA S HA R FPGA A B 1 5 BEAT 45 AU
LML HTRE X H . n] LA AR SCLE D RE R AR B A BOR AR
oo AT A R TT A SR T HAL & &, HE
JEB SRR 7T, %L Y RE R AR SO (18] 1Y 1. 28
B, JESCEK [19] /9 3.16 4%, JE3CER [20] /9 2.97 f5. %
WA SCHE W 2 T 5 RS 7 PR e e i [ I e 4 9 REFE R
AT REHL AR . PRAUE B 1S RE S 5 T W N AR

# 7 FPGA BV 6 FIHAD B 1 X L

Work'"" Work'"" Work"?" Ours
Device Zyan Stratix- Virtex- Zynq-
XC77045 VGSD8 7VX690 | XC7Z020
f/MHz 150 120 150 100
Power 9 19.1 126 0. 341
Precision Fixed(16b)| Fixed(8 = 16b) |[Fixed(16b) Fixed(12b)
Through/GOPs 137 117.8 825. 6 6. 64
Power efficiency) 5 6.17 6. 55 19. 47
/(GOPS/])

3 HFRE

AR SCHE TR A A TP 48 9 28 R FPG A BE 4 Jin 3 4% 11
JPEAR I TR ST IR B B Ty AL R T IR
RO AN ER A 2 BB i 46 Y 07 U A AlexNet g 2% 46
TR RO A 3] 9 460, JFRE A E ) FPGA V-5, 7E4L
WO ORI 2 ) A B TR B s 4 IR R . SEEL T
A BP0 52 S0 R B A . M L T TS R A I A Ak
WSS T mAk ) CNN FI FPGA B0k a5 i 40 4, B
PR TR SO L T B A A L DR A R B AR
R R ARG BA SCn U0 . Rl s . AR AT
50 LB AR D #E AR 5 O H A MR B B e L A U AR 4R
PET7 RIS 0. ARG LS E TR . TR
Wi BB RGADAEAE FPGA B 14 T % X BE R, Bod 4 A
AREERERE R RGN — LI THEY] T 710

5% K ;
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