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A Word-Sequence Search Algorithm
for a Hand-Written Character Reader

TOSHIKAZU FUKUSHIMA,t HIDEKI SHIMOMURA'
and YOSHIKAZU MORItt

This paper proposes a new algorithm for post-processing in a hand-written character reader.
Hand-written characters have such characteristics as various styles, irregularity in size and
pitch, frequency of character overlapping, and so on. These characteristics bring difficulty
into hand-written character reading systems. Post-processing to correct mis-segmentation
and mis-recognition by linguistic information is an important approach to accurate reading.
Conventional post-processing methods consist of two steps. In the first step, word candidates
are extracted by word dictionary looking-up. In the second step, combinations of words are
evaluated. These conventional methods have the following problems. The first problem is
that they don’t work well when word boundary segmentation is missed. The second one is
combinational time complexity, required for examinations of all combinations of character
segmentation candidates and character recognition candidates by approximate matching. In
the algorithm proposed in this paper, character candidates are tagged with position-in-word
information, and the position-in-word tags are connected by a dynamic programming method.
This algorithm has the advantage of time complexity O(L2: M?) or O(L - M?) for optimum
path search, where L is input length, and M is average number of segmentation and recog-
nition candidates per character. This paper also describes its implementation and evaluation
results in hand-written Japanese address reading.
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2: [ “Emikx”, {1}] 6 [ “HH", {2} ]
3. [“BYEY, {2}] T [ B, {2}]
4: [ “EH, {2}] & [“HE", {2}]

1 HEF -7 vof
Fig. 1 An example of the word table.
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Fig. 2 An example of the character index.
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o It A M EFE.
o top; & wid; i3 seg(i) DEFANE L 18,
o rchri; 13X seg(i) IZxT A58 j MOBRTE.
o rcsty; & rehri; OEBILFRE X b,
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KB Apr. 1996
seg(1): [ 1, 1, {1}, {0} ]
seg(2): [ 1, 3, {J, A}, {016} ]
seg(3): [ 2, 1, {1}, {0} J
seg(4): [ 3, 1, {1}, {0} J
seg(5): [ 3, 2, {fb}, {0} ]
seg(6): [ 4, 1, {1, 4}, {032} ]
seg(7): [ 4, 2, {4}, {0} ]
seg(8): [ 5 1, {#}, {0} ]

seg(23): [ 16, 3, {JI}, {0} ]
seg(24): [ 17, 1, {—}, {0} ]
seg(25): [ 18, 1, {1}, {0} ]

3 ANT—5oEX
An example of the input data format.

o ttopn, & twid, id tag(n) \SHIET BT £
Y FDOEHRE L E.
o twrd, & tpos, & tlen, (% tag(n) (I35
TAHHENDI-FLHEBENMNBLES.
o tpre, i3I tag(n) YEETEIRBOLFS /
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o tcstn 3 tag(n) FTOXNFY 7/ EE D RIK
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wid;, twrd, = wrd, tpos, = pos, tlen, =
len, tpre, = NULL, test, = #Ii3 X k
icst(resti;), tflgn = 1) 21T 5,

Step2: EHBMOXFY /LM TRTOXES
7 tag(n): [ttopn, twidn, twrd,, tpos,, tlen,,
tpren, testn, tflgn] 22V T Step2.1~Step2.5
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Fig. 4 An example of the analysis process.
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Step2.1: ttop, + twidm < ttopn B2
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twrdm, tposm, tlenm, tprem, testm, tflgm|
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): [ttopm, twidm,

Step3:

F T tag(n) \22WT, testn ICKWHMIE
2 A b ecst(n) MR 5;

Stepd: tflg, =1 O tag(n) DHT test, HBRED
SODE tpre, k1L o THLNDLFY 7 HE8
PORN L BEOEF AR ARDERLET 5,

M4 CXFy 7L 20BE % RT.

Stepl Ti, £+ 7 AV FO2BRH LT (M4 Tl
(c) P& ZHIHIET ) I LTH~L, XFA
YFv I ARRELT, R, XFYTEERLTY
(. M4 Tiz (d) DFEOHB LTy 72T 5. 2L
22, 2 DXFEA 7y 2 228, T T
i) O3 XFHO1XFH, H5HiE [FHI] 02
XFEHD 2 XFRIIEN IS, LdoT, (L& 1,
B&3) 0oy 2y rok@XFE [N oHEd 53X
FHr7ELT, M4 TiE, FoiEIC JIEgH, 1,3
LB, 2,2 £V 200XFEY IHBERERTY
5., HEO—WIIRL2WE ) REBXFL, XF
Y IDBER SN VW LIl BDT, ZOBRKETSSD
WwWEEaIns,

Step2 Tid, Stepl TER SNAEXF Y FIIoW
T, LEEA»ONEKR, tpren (BREOERE) TRE
LTwL., 20 tpre, ODFREITE, 24 HITERDS L
HRIAMERICESVTEHEEEZERT S,
7 Step2 DHER, K4 T2 (d) DOOMES%Y) »
IMTEL (D)7 DEEND tpre, ¥ KT).



504 HHRNBF SR/ LEE

Step2 ICBUTAXFY FrOEETIE, Lk,
NFYVOMNBEFRICHET &G4 @7:-3 I LHALE
Thb. VEBRIEATAIRHFL LT, 7, R
ELTEZEE (BHA) 22X F5 72 dRe
T % (Step2.1 & Step2.3 I28iT 5 ttop,, + twid,, <
ttopn DEHFINIHET L), &6, A —HiE
PR TAXFE) LaoIE, HEAENMENHNZ T
WK RERELRDLENHD (Step2.1 128115
twrd,, = twrd, 72 tpos, < tpos, DRI I
MY+ 52)., 2 ThiTUE, BEF—T7TVICBWTE
MOTREE SN 2BEORE AL BETIXFEILE
BHLENHB (Step2.3 2B 5 twrd,, = pwrdy
DEENIIIHETS).

TmERIE, (B 12, RE2) OERICHELFY Y
(28, 22) I EBT 2L, Bkt LT [EH,
22 ICHTEE LB B XF 8 7iE, (7,1) o [, 1,2,
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ARITL7-XFR. Tabb, twrdm = twrd, O
& & ldis(m,n) = tpos, — tposm — 1, twrd,, #
twrd, D& & ldis(m,n) = tlen, — tposm +
tposn, — 1.

MEBMREIIR pdis(m,n): tag(m) & tag(n) DEIOHE
B (L7 22 MLE ttopm +twidm 75 ttop, —1
FTOHER) OH A1 X,

X4 OFNZBNT, (7,1) 0 [FHIX, 1,3] £ (10,1)
O [EH1lX, 3,3] LM, [FHIX, 2,3) ICHY4T 5
1 XFADVFEAREEN T EOTCHBEMBEREII 1 T
5. WEHMBIL (7,1) & (10,1) DREIZH 5 (8,2)
WCHHS S BRI 1 Aok R,

IT, 23EOTNT) AL TEAL KR
FEEET .

MEAD X b dcst(rest): LFEITFH 1 2kl s hr:
(I XFFO2) L BERIHE D3R, XFY
SIS B HEMIXFOBHNLFEHIT A b rest
A, dcst(rest) = rest + CSTinie (GRS
NEPEZCHIHENS LD EEZ T CSTinit
BHLBREREVADERLTS) HE0—FIT
H5.

EEERFIZ B cest(m,n): 2 2OXFY Y (B
XF4 Y tag(m) LRBOLF S ¥ tag(n)) #*
B S L &I, ZOEEL LT tag(n) 2
PO 8% D testn DE. BB tag(m)
DD testm (tag(m) T TOXFESY 7 EBEOR
HaAL) 12, BB tag(n) O test, (DB
HTREMIZOMEIZ PR A ST b
D) EMBEL, &5, REMME Idis(m,n)
I WHEMBEE pdis(m,n) B L TKRELC
%%H3Ab (MBI X dest(m,n) £+ 5)
L, wWEMER L WENEBOLSREKRS L K
E{Bax Lt (MBAEEIA L best(m,n)
ET5) 2 EMrAAb. Thbb cest(m,n) =
testm + testn + dest(m, n) + best(m,n) Th 5.

FRWEI R b scst(n): HEOEREMPHED LD -
PEFIEDOVTHIET 57003 A b, tag(n) (23
I 5 HEER twrd, OBFERNNME tpos, L hEiH
DXFH (=tposp — 1) IIHLTIXA MY AKX
(T 5.

* W BRSO SR 2 WL SR £ X DR B HKAET B 7
LAE, LRI RIRO B S 2 M (X X cm 2
E) TR, VH U4 ZOERT AT, Bodirvt 72>
FEALTHR B (HUR(8,2) OB AN 2) L ENEZSHRD
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KEFMEIZX b ecst(n): HEBOKRAVZEO Lo
R OWTHIET 572003 A b, tag(n) (24
oY 5 BEE twrd, OBEENMLE tpos, &S
OXEH (= tlen, — tpos,) WILLTIA %
K&EL¥5.

BEDESH %A NEROER, XFY 7iETHE,

NFEEREME L GEREL T CBRIC, BEENOX

Fo@fE L HEMOLFOEE L RIFIIRA TS,

3. i i

31 & W R

LEZANF—9DOXFIR, M 2 ANT—-5 0%
BEEEL Lo E, 23EBERLATVTY XL
DEtERIR, ROLHIRTIENTEL. 22T,
BBEEE M L1, 27 AL FOBBIFHRNE
2 XFEHE L T80T, SIERLTEDVEY
FEOBHITEZH o1 ERT (M3, K4 Twrid
L=13 TM =31/13 =24).

Rt AST— I LT O(L* M?).
BEDIXNEHRTIX O(L - M?).
EYFEAR: AHF-7i2d LT O - M).

¥4, BEETEEIC OV THET 5.

Stepl i3, &t % A ¥ bOEBEHITF (L-M ) |2
FUTXFEY VOB EEITTADTOL-M) T
& 5. Stepl THER S N7-XF ¥ 7 OEEIZ O(L- M)
E#E2TEwh 5, Step2.1 & Step2.3 B & U Step2.4
12, ZOBETHEB L TWAXFEY VL WA ADT T
DXEY VxR AFy THIEOL-M) &% 5. Step2
SRTIE, ThEXFEY 7O OL - M) DIzt
#E+TOT O M?) %%, Step3 b Stepd b,
FUF L XFY FRET O, EEMIIRTRTO
XES A ZF Y F DT OL-M) Thab. B
tozehs, K7 LTY XLOBEMEERIL OL?
“M?) kB,

7273 L, Step2.5 I3 XFY rDEFES v b &K
b, b LERBAEKEIAL best(m,n) 2 0 T,
MR T A b dest(m,n) *WEBER pdis(m,n) 2
LUTHEBAMMCZS LI CERTE, H5EH
PDISipresn (23 LT pdis(m,n) > PDISthresn Ay
SIETH y PERETHLT LIRS, ZOL &,
Step2.1 X Step2.3 ¥ & U Step2.4 Tid, WHEMIHME
A PDISihresn WADXFEY 7152 AF X V3R
EFNITECZEICRBDT, AX Y Y HROLTY
F¥IEOM) B, LEDoT, 7VT) XnE
Ror Mt EEIX O(L - M?) 12z bhb. TOX
A A VERICERIIR, XFIYVEOHRLE

FEXUFHHERAND OLOOEEFHRE TV T) X0 —XFY Tk 505

BT, @, BEBEEXOWL M) ihbEE
AT EW,

—F, AEVFEHER, XFITSOBRKET LD
T, APAF=5IIHLTOL-M) ThHa.

3.2 4 BE&F M

7)) =¥y FFEEILFIOEHEE R ZEAI HE
KshaREMRICHE LT, B, FHEEIARER
DL ER FEREATESY - HXE% - WROEL)
FAMVIIXFy VR ERL.

3.2.1 FHEMRT— 2

EEITI, ERUEINCHEIOFEIALAEN
F—yEHWI. XFESVETIIHAEREFZANDL
P, SEIOEBRO AN T — 7 I3 B BRI T% <,
By REGREOBEIPNLJIEBOFALbDELL
(70— ¥ v FFEELFTHNORARY) OEREDSE
TIXFEAY 3 RFBARH OBEBRMI X 2 it b
RKOLNBHTHD)., FO20, BWHBROLF
I 5~12 LFETHo705, ANT—2 T 58
B FOBREL 2o 7.

FZAM W RO E L TIE22o0ty P HEL
7. by FKIERBESIFTOSR, vy FFRE
BEE+LHOEETHA. &Ly PORAR) DD
CHEETF—7VICEGLEREER BREMFES -1
XE4%  BT&ss) oK, £y PK49fE, v
FF: 231 fTH A, HIRBHIIODVTE, FEANY
HEOTFEEL 72T TR, 2ORDOHKEBELE
L7z 7, FB-RRORER (LA [—0E]
[—8E] T—g), TRkiml TkH), (E&] [HRET] %
) 3o LThY >y b L (LIBEOIEMHIE
TOLHIET % L LTHRD).

ANF—yOEHERET A LFYHH L EEFZIL
FEHOFRINE, AELOLFRIHHRLAERD &,
FELOLTRHFR (SEENREE) DS LA
7z, SEIOFET— #1281 5 XFEH LR @5
FHBOSBERHOBEEVIIROEBN THS.

T A PBEE . WBHERIIBVT, EMXFE
WY AL A MEBEOKIZTE 1.9 BEE.

NFEZEH:. FL7 AV MHI)OBRHITRIZF
¥os8M (‘K5 B, &7 A MT—HF
TldZew).

INL2ONEBEELNTEDLELLDOHN, 3.1 8
TEHELIEANT Y OBRMEERE M (JHET 5.
LSEOFMT— ¥ TIE M =19x28=53 FFL
5.
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F ¥ 0 6.2) # # F ¥ F
m, 8 6.3 X =&

=, % (1.1) t, K, @& W, %
&, = (12) & o, B & %
FRE® X ¥ 8

- 8.2) & % % 2 ¥
EL A @9.1M %, €

2 t 9.2) %, % N K =
g, v, i, (0.1 &=, R

F, x atn #&

P o R

O O O o

#
*

WigM: K f © K f B &
%D 6w oy any

B6 ALLRARDHER (EM) Of
Fig. 5 An example of the input and the correct result.

a,n - 5.1 = 2
-, (DB N OB EE G6GDH ¥ 9
Zl. @20 F ™ 8, =, & .1 H, it
Vd: 2% % 8 % @1 X
n. G mm ®.2 F % %
M 4,1 1, = 9.1 %, 1
Me [mimw: & = &® & 1 %|-%cm
2 O X X O O O (KA b)
@8 2.2) 6.1 (7.1) (8,2
“lwmomw-o® +t @ m % —EM
O X x 0o 0o
(2.2) (7.1 8.2

X6 ALtHERAMHEER (LIEMEND) OF
Fig. 6 An example of the input and the result (error

case b).
SRIN- | 5.1k 2, T
a; @n # 6.2 ® & & &, &
= GH % & 6.1) @, &,
EINVIIIE NE" N an %
, W% A E & A GOm Yy
Fhle |®isw: @ 2 & @ & % 8|-FEM
'l < (o] o] (@] (o] (o] X (KB e)
5 h @D BN @y 6.2 @1
A b
W (meew: @ 2 2 ®__E =z 0| -IN
e O O O x 0 0o o mWmctmm
- an @n @ 6D 710 @D

T ANERBWHIMR (RIEMEHe) OF
Fig. 7 An example of the input and the result (error
case e).

5 X6, H7I, SEOFMTATE LIS
SEFTERE, FOXFUHVHRL /MBI TFREO
T=yBIERL. ANERIAHS LAESE, &b
Mot A0 b BB R -7 4 MiBET,
FBEMIAFIEAHT 72 2 SUFM (tops,wid;) 13, IS
TH5E7 2 POMNE top; L8 wid; 2RL TV 5,

3.2.2 X MNOHMTH

AEDERTII24HDOIRA MEHEFLUTOL 12
FAEL:. SITRARLERIT, TEOERIIMES
TEDLIAAMNERD—BITHY, BER/$TA—%

T EBICAAO L) 1B RAOFROBDETANE LI
B, STTRIFEOBMAEFRE AW T L2 L L8, BAKR
DHEERLT.
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REDVENTVD LW RISV, F7:, FMER

T IIEDE LR Vo SN Tk,

M X b icst(rest) = rest + CSTinie IBWVT,
XFEH#I A rest DEKIL 0 S rest <50 &
L7z, CSTinic = —500 & L7-.

ERERFIZX b cest(m,n) = testm  + testn  +
dest(m,n) +best(m,n) IZBWT, MBI A M2
dest(m,n) = (10 - leval(n) + 100) - pdis(m, n)
L7 ZZT, leval(n) id tag(n) (3BT 5
EEFRORER L~V (FERFR LNV 0, HX
L1, BILAL2) 2K T, MBAE
B3RP best(m,n) IZ2WTIE, KDL H 27—
A% Y7z ldis(m,n) & pdis(m,n) DWVWTh
BAT0 D & & best(m,n) = 1000 - Idis(m, n) +
1000 - pdis(m,n) T, ldis(m,n) & pdis(m,n)
DVFNRH 0 ThvE &iE best(mn) =
300 | ldis(m,n) — pdis(m,n) |. B v F &l
BIfEIE CSTihresn = 1500 & L7z,

FIRMIET X b scst(n) = (10 - leval(n) + 100) -
(tposn, — 1) & L7-.

KIBWEI X b ecst(n) = (10 - leval(n) + 100) -
(tlenn — tpos,) & L7-.

FEDEIZa A oFMERIIEDESL L,
tag(m) & tag(n) OEDOFERY 1 X % K+ HHEB MR
pdis(m,n) i3, 1 XFOFEHHHY A X LABM L L
THRZ2ONVEI L. LaL, SEIGELAC, &
b ET XY BT tag(m) & tag(n)
DE DO (ttopn — ttopm — twidm) %4 FHIMIM
pdis(m,n) & L7,

3.2.3 HAMYUEE

NFY TEORAR D EEIL, ERBETFETOH
BXFELBANT =izl hdbngIh w20
#E R EBMRIT THIE LAzvws, RUCHIERER%S
AT, RUIRLZ: R OEBRIT LI 50 20 57—
YEREv Ty 7L TRIEL:. XFY 7V ETEHEL
RRIA ORI M (F 1LEH) 2, ERO
WEXFHEETE—H L2 E ) »THEL .

K1 THEIEMITERE 2o BERIZIZRO LS

TR AEFELOBRE L NUANECIZE MBI A b (RAVONRT L
T4) BRELLEDENCL:. EHOREAEFOBES, Hiv
DAEFERIERIET, FLL LIAKETEENDT, F
NOEFRELIEERRENZHE-TVD, 22T, BOBE
DEFERILEAARKE LRGN L2 £2T, Fidnk
SICHMIA MR E&LT.

FEE R4 QWL O, EMBY TN TSR] v
IBXTT, FNAL (1] #B< T LFICDWTIRAN T —
FHIGENTVENT, R=7/8=875%E%5,
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Table 1 Evaluation results of the reading accurecy.
ERIFENH b +v MK v +FF
ADF-PHRIEEINHER 1 LIFfR AN IE## 1 fZIE#% TIEM
0% R < 40% 5 5% | 4 (41 46 1+
40%< R < 60% 2% (3#) 201 | 138 (61 37t
60%< R < 80% 43¢  (61F) TH | 34 (9%) 16 14
80%< R < 100% 44t (34 61 | 471 (154 3%
R = 100% 50 % ofF | 471 I
() LEEMD () RO L RATRSCRES 7260
|2 HFAMH AEMONR
Table 2 Error classification.
80| a| b|lc|d e| f|lg| A%
0% R<40% | 69 | 22 91
40%< R < 60% | 11 | 36 19 66
60%S R<80% | 7| 3|4|2] 2|3 23
80%< R < 100% 3|1 3111 9
R = 100% 3 3
&3 87 | 64 | 5 | 2| 24| 7|3 192
HDHHot. FOREIIR2 IIRT. F—FIIEATVI 0, BHRERE By —8T
a) FFFEFHEL . HLAMEER (HXHH, Tak AEVWHEYFEELL (L2 [4R=THJ
) OLOXFELANT—FHIZETh T, W IER=2&] Yo FThH7—R).
b) BEYYF . ANT—IHRICERIFHL% LS, g) RRLE: F-WEORKEOHV—HOESTVAH

B VT rHAASETRBRICTALHEARHD
FHFEDLXFEHIFE (K6 BH).

c) /AL B MUzAru—2 ([ ok
Y IOy A bR, JAXLLT
5% .

d) »v bR WXEBEIEHR XFRELIHED
Tk X2, XFY7EED v PRV
T, BABYER»OHEBEPRET S (A4
DAFEAPMONI-Z LIl B).

e) X MR . ML IRAPEILLL. DV,
WEYBEROEUPLHEI A POERLETUR
DEMHHH (K7 BH).

f) EY oy F . WARBERZT TR ERFROAD

TR (RER) o (RS SHEKE) L5526 (ER) o
(I3 F ) 12, @i bAARIEL UPEIE 1 XTI
LTHaH, $1BEHOFARIILER(T1) 04D, B2k
HWOFEARITLER (4,2) £ Y L WEOMBOEINSI V. 7
2L, ZARILBITH KA ETCREDBERBL VI
how, HRIZAFOEHRL AL S 22 L THREMM I
Lyd. 7, B2HBHORAMYIIBNT, (4,1) 0 [#i] »°
FbhTuwizwold, SR (5,1) 12/ 4 XHER ([Hi] ohks
BLMUTLD) PREOT, TO/AXDOXF LT 11i3H
BAEAIZA POBEBEIZL > TEDL>TL B,

Bl ot (REZE[—78] o [78] &

G T AL MIRY, FOXFRBERY [E]

Ehol R B FE1BEH 2L %

r—2x).

3.2.4 JEEREMIE 2 THEAM
YEyrEOTArI 4L, CEETCI-T1VT
L, UNIX 7—% A5 —% 3 >~ NEC EWS4800/330
(CPU :R4400, 7T ¥ :67MHz, T3t :64 MB)
FTEFL. MEBEBOREIZ 10 I)BERAE
MELTERLS, vy K-ty FFOWTho
F—yTHL 1 HORBEICEL/BEIZ0 F/21310 2
JBTHo7:.

F7, XFFT7OERKE, £y b K TE®76.7
/%, £ty b FTHY275@/MHFLro7.

3.3 EFRCRH

WEY TEDANT— 71T A6 EEIL, B
ENELBERITEVE v HARDERET HIEREL
HXTHS I TH S, fERER, XFUHHL
BB MA W E LB ETY O(L - MY) OBEH
HERIVETH) (W REERII DL T 7
%), XFOHHLOEKEL2TEbEL), BHE
WRBEOHLWATREMEZRARL ) L T2 L, RS



508 HHRUEF SR

HEZ O -MY) R O MY 0k laHiR
BERIT. XFIT7ETIE, T XTOTRELZR
LB Rt 2RI L 79 2 C, BERETEE O(L?
“M?) F7:2 O(L - M?) %ERL TV 5

3.2 B REFHEAS R 12, F#H X 05 AERTR A
NIZBWT, XFEYTVED, LFPHVELOSEHR
B X FEEOEBEHOH SR IHAEEEHIIE
BIEETETVWAILEZRLTVA, COERTIT
ANT =9 DBEHEEE M =53 ThorhrbH, X
FTHIRW S DBAYHMEHLE LTRY S5 L
535 =60 HeBHYOHEEOB A LBEL L DR
FRIDHENDERTOAI LA, £1 LT, A
NT=9HBLERDL ) L BEHEEREYF-o> T E L
TH, FOFUUERLFREOSEL LG hTuwh
&, XFYT7EOE | B EREIL 4% % b2,
S5, SHEOFMERICBVLTEY ViENER
CHLVWOBE (HES) OFEIANT— 9%/ T
WhHpE, BERMLEITHBET S, K5 @XFsy 7iE
THAHABD BRI L 7B TH L. OB DOIEREET
i, AL MIBS -6 OBTXE ([ & &)
DBEMABEELTED, £FV AL MIE 1011 Ti
XFE ([R] & B OAYVHANEEL TS, #
D7z, BMIIXFINEEZ HRINORELEY 12
XFEYHHT &, (1,1), (2,1), (3,1), (4,4), (8,1),
9,1), (102) Y EhRT v, LaL, ThHo
LA PDIETELL I XFPFPhHER TS
DX (3,1) & (9,1) D2 DL kv, XFYHH L
BT, LNELOERET AL F2BABIZIE, &
NECOYN L LITRENE (BHOE T 22 Med) %
WHOT A EIlhb. #0OE, K5 T, TXFEIC
LT O A MEROSEELTEY, #
NOLZRAPOCKXKE T THAGDE L LT X 1 E
DOEMIIH5 LBHICLRD, THIENXFERED
HKRLDHDOET, XFNELTOTRTOREGEEE
B HLE107T670 L8N ICb%5. Lid, #0584
EEEHEHELBELTOEER HIBShnwn,
X5 DFITIX, THZTOSERT aTREEE L TE2
TWVBIZL b od, ko [E] 3247 A2 b
EOEISRTLELTEY, [H] b 0Fmah Il ER
XFREIN TS5 THE, LzNoT, UF
RO L HENEFLHEATIEIRATINE
HEH)edrL, HERVEBE, SLIZEILFEROGD
ZVWHEESITEDRETH AL LB OERSLEIC

Apr. 1996

ToTLED.

B, K1 THEIBHILAERIIL -0 TY,
R2ODBERFECe~gllFLYTHYr— AT, &1
B ORAI) R L EEZD I X MEXE OGO

WCIEBOBAR DRV EINTWL, ZolisE
LT, ERITORE (RHAEV) PdHELAEELA
NT =5 STREDE VAR B ELuED)
THETLIRNEGCIBETRL L, AHF— i
ERXFHD 6 ELLEXE TR ThhiE 90% Eo
T AR I BOWTTY VEEDRIEREER BN
LTwad, $7:, 20KHa -biZgZ4Lyr—2X
1, XFYTEOE | BHPEB TR 72 LT,
ANTF =5 LTERZONERD» O BRAOBRY E
RIDEC) LTS VEOFEFEENEEETHLOT
X7\,

IR LI nxEy rEoOMEERDEARBLT, &
DEHMELREARD EERTLIE, by T oW
Afﬁlflg)wn EDHEGED ﬁ;}]tt%‘;{’(b‘%. T’SC

L XY EILE o THEWER AR E X *
@vﬁffid)lf?‘ﬁﬁm_ﬁ c INBHDT, %@?&E’i’*ﬁui
TORBLEHTLHI LT, A#EYLEESTEHL,
HEVWEEOCHEME Y DTSR 2 S, L EEM

DEVEDITRET B EHNFTREIC LS. Z0LEH %
My 7T HIRGERE Y BRI A B HETEY -
EEMO XTI VEOBRETH 5.

LT85 7iEOBME R 2 ) AR CRIEIC L
577781, ANT—5IHKETH LMY
b LA, FRIAD2BBOATHS ). EXFI
HLTERLSLVWOBO LTS IR SN S 505,
TORBERET S, —HOHBRBELEXEE LM
FEEA— ¥ —OHEY Y bRk &, FROEKEIE
Y REZLDII B> TRENTEZVAS LAL
Voo L L, SEAERRGRARD OEBMZICHEE E 2
BEMRIZE RO 2w, ¥ biE, @Y, HEEH
EHERSNIBEES L > THIREABETE, K+
s SRS (£ THT3EME) OHEL Y b
RTINS THB.

4. B bH )

U=y F FEHEELFEHORLI Do, B
LVWCHEMHE Y VT XL ThAH [XFY7iE] v
KL EREVPHEEOHM M ERL TVI0|0
MLUT, E7VT) ALATRIXELEABNE LTS

*RUCBCT R 2 80% OfHIE il 200 fF, 110 EM it
1218814 THo N6, 188/200 = 94% & 4 4.

T L 1TBUT R 2 60% O BU il 300 fF, 1Mo (it
265 (11242 T R 2 60% #olilk e~ g Dt 15 & %
LE20FThHLME, 280/300 = 93% & 4 .
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TEASL, FOMEBMELYF v 7 LeFOEEL
TWw{. HENOXFOER L HEEMOXF0EE L
IR, BIETEEIC X A RBRIERTENT
HOT, HERMEBELRIEL TS, XFTUHHL
RN L FRBOBENIZLLERIFORELFIRL
ZVERMED F 2 TWAH, REREIERIFERED
HoWAIRELEELE JICHERAVEBATH
BHBRELEILTLEID, XFFFETHREE
2, ANWXFEFIORS L LBEHBEERE M (2L T
O(L* M?) %7212 O(L - M?) iXHzbh 5. &5
12, FEIORAEFMOBBZBERZAR IZXFS T
ErEBALT, TORMWHEHE L. T, XFY
gz, BEWVERO Ny 7YY VERRRIED BRI
DA BHERM - REMED £ TWAS.

ABXTRELAEXFY VEOT VMV ITY X LTI,
DRIZRBIAPDLOEFEAMDFERELTHAL,
BEMDBVGSIGFEARD) R L T 548403
FrEERZTOR, AkiE, aAMEEZSHLD,
Py Y URRRIE A EABREDLELT, XFY
FEICEAHERDER STV I e REEE R
Tw5b,

$7:, ARXTIRTFE XL HERT R BEIROFHH
NICXFY Vi ER L TEFORMM YRR L 7275,
S, —RLEDOFRAHB) ~OEHTREM O RET L
TWE 72,

A RHBC, ARICBLTS(OMELR N
W WwiREREEEZIE Lo e T 5 NEC BE¥
F— bt A= a YEEROBERE, 250N, IWHEK
WEEXIIUD LT B NECHEHRA 71 7THFERMOM
BREIEHT 5.
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