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Development of a Hardware-based Morphological Analyzer

TosHikAzU FUuKusHIMA |

This paper describes a hardware-based morphological analyzer. Generally, morphological
analysis methods for Japanese text consist of three processes: (1) a morpheme extraction
process, (2) a morpheme network construction process, and a morpheme determination
process. The morphological analyzer, designed in this paper, uses specific hardware, MEX-II
and MONC. MEX-II is a morpheme extraction machine, and MONC is a morpheme network
construction machine. MEX-II extracts all morpheme candidates from input text by searching
through a morpheme dictionary. MONC examines all possible conjunctions of all the extracted
morphemes to construct the morpheme network. MEX-II and MONC, in cooperation, can
process 2,400-9,500 character Japanese text in a second. This performance is more than 80
times faster than a personal computer (CPU : 80386, clock : 20 MHz).
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Table 1 Classification for Japanese text morphological analysis methods.
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Fig.1 Morphological analysis process for Japanese text.
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Fig. 4 Overall view of hardware-based morphological anal-

yzer.
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Table 2 Design parameters of MEX-II.
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® HEEFEE A€ Y 42,34 b /3EX512 K & (EPROM)
@ HFEY Rt XxE ) 3234 M/5BX64 K EE(SRAM)
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® GiHY — MK 5K 77—t
® B (FE A 12 MHz
TNT)RLDIRT A —F N=8(16,514 )
R=26/,%1 h
Mmax:‘l
% 3 #EL7% MONC ozt
Table 3 Design parameters of MONC.
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féf@?i?ﬁﬂﬁg k@L@T ERT ¥ A MR, ROLBVTHS
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Table 5 Implementation time for 2,000 character text.

(a) 8 7iEFrE

_ N 7

TEAV| T | T e | M | T | T |l | Naw | T
N1 168 | 0.04% | 417 6,487 | 16% | 0.17 % 93 3,484 | 165
N2 158 | 0.038 | 442 5,565 | 147 | 0.14 B 97 2,954 | 16 %
N3 16% | 0.04% | 411 6,757 | 17% | 0.19% 92 3,727 | 18 %
N4 165 | 0.04% | 440 7,098 [ 18% | 0.19% 93 3,683 | 178
N5 165 | 0.04% | 416 6,621 | 17% | 0.18 % 96 3,564 | 18 %
g 16% | 0.04% | 425 6,506 | 16 % | 0.17 8% [ 94 3,482 | 17%

(b) 24 FiEEREE

- 7 ; e ;

FERM| T | T e N | T | T | | N | T
N1 20% | 0.11% | 180 7,770 | 228 | 0.24 % 92 4,196 | 238
N2 19% | 0,128 161 6,803 | 18% | 0.20 % 89 3,587 | 178
N3 208 | 0.12% 165 8,186 | 23% | 0.26 B 87 4,620 | 21%
N4 21% | 0.11% | 196 8,566 | 247 | 0.27% 88 4,447 | 198
N5 208 | 0.11% | 180 7,975 | 22% | 0.258® 88 4,427 | 21%®
T 208 | 0.11 8 " 176 7,860 | 22% | 0.25 % 89 4,255 | 20 %

(©) 40 TimesE

- . T .

R I A - T
N1 267 | 0.25% 104 112,711 | 48 % | 0.59 % 82 7,183 | 37 %
N2 258 | 0.24% 105 | 10,950 | 398 | 0.48 % 82 6,045 | 25%
N3 27T# | 0.26 % 105 | 13,133 | 50% | 0.61 % 82 7,922 | 2%
N4 277 | 0.25% | 109 | 14,031 | 53% | 0.65% 81 7,366 | 29 %
N5 267 | 0.258 | 106 | 13,251 | 50% | 0.60 % 83 7,542 | 33%
e 268> | 0.25% | 106 | 12,815 | 48 % | 0.59 & 82 7,212 | 31®
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Fig.5 Comparison of average implementation time for 2,000
character text.
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Fig.6 Morpheme extraction speed for dictionary size.
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