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Abstract At present, the mainstream of spatial query languages are extended from SFA SQL or SQL / MM Spatial,
two international standards. All these two standards for spatial query and spatial analysis are function style. When
search conditions increase, function style language will become too complex to be used by normal user, and too ineffi-
cient to execute. In this paper, a new spatial query language, Semantic Query Description Language for Geography
(SQDL-G) , based on GIS was proposed. The language converts spatial predicates into spatial operators and introduces

sub-query structure. An execute engine of this language was built up based on ArcGIS platform. Experiments showed

that this language has an expression of a flexible, clear structure,and easy to user acceptance.
Keywords Spatial database, Spatial query language, SQDL-G, ArcGIS

B F T MEYREERMAE MRS, X
LB A5 B R BEE BB = M BEE B, T TR AL 38
75 [ B4 1 7 G2 R 9 Hi 85 8. &R 4t (Geographic Informa-
tion System, fAi#k GIS). BR T BHA — M ¥E E M EERFIE
S ERPEEERAGEMR RSB A RERME R
WS ZHMESFRFE. ERH T LR, 8= RIEIEELE
B R #d IR ERE BURRERRS DA B S5 8 EE
FHEER., ZHBEARTXREE, ENIRA B %
KR HM, M FEHEHN GIS R KL KA = H Bt fis
BEHSHIHTEE,. WTERMEMZERXEMNST RS
FRmEESRATRERSSER. N THERENEARY
FHRXABHRENGEWAEANES SQL. BERAXFEMIE
SAHEROEIE, A FE R EEH AREELR
N A X R AR E, HEET SQL B &I MR
B 2 85%, HbE SQL MER L #1TY B 2o g
B RBEY— M EEY . BRA S RATAB T EE

FH H3#8.2009-12-10 &4 H#H.2010-02-21
SRR B8 H R (B07037) ¥E B .

PERIBF ST, i ESRI(ZE H) . Maplnfo(FE E) . MapGIS(H E)D .
SuperMap(FFED RKER(FEDE.

1 HETERTEHIBEEEEERRE

=B SEEE Y R R PR EEEEN
ER . K& MBEEE MR THERES 6 A0S E kR
PrfE, HPEAHATHR AR R SFA SQL #1 SQL/MM
Spatial™®

Frgct s @45 B i & (OGO fE Rin b A R 1
£ SFA SQL $#(ISO 19125), 5 X T R ihmE O, kg
LA RBEA, R EEEARRFE T (OLE/COM, SQL,
CORBA) MR B & (R & D R T 26 IR BUMREN
BOMEHRE. SFARNEBRAERERAEHRTRHAER
H PR LTS AR, DA R b B LT R A R R A%
RZERERNTEFR B, '

BitrE AL/ HiRE TERSE—BREHARATR &/

A ZEFK 973 HHRI¥EBI T B (2007CB310801) , 4 A R Rl 2 54 ¥ B0 B (60873007), &
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HEEENZH 5B ARZE R4 (SO/IEC JTC1/SC32) &4 T
Tk SQL £ 54k i 12 7 4 (SQL/MMD dr e, P 85 =
B4y Part 3:Spatial (ISO/IEC 13249-3) 2 X T 2% [ $riE K &
B3l R0 T QAT A0 BRBURI A B 025 (R 3HET . Bidn
WRT E LT RERS B E X T AEMTRERNR
BRI, SQL/MM Spatial #n#EE: T SQLY9 #r#E, HAHRH Y
JEFIEE SFA SQL F3%##) UDT ¥ A —BL.

SRR, A R R A R B AR ¥4, SQL/MM
WE T Geometry ¥ B2 A1 25 B SEBL, 783X 7 T8 1 26 X T
BRMNAERL SFASQLERZ . FE. T SFA SQL 3R
T B CEAR KRB RS, 76 U PR R A | 1 SQL/MM
WH—%., WKIEXE, B TTLNTEREHE—, HEE M
e,

2 Bl Oracle Spatial AR RP T BYBEBEHIES

HEIE R FZEEEE R4t SQL/MM #1 SFA SQL
BB X, 40 Oracle Spatial, DB2 Spatial Extender, Informix
Spatial DataBlade, SQL Server 2008 Spatial Katmai #1 MySQL
Spatial Extension 4, H 1, Oracle Spatial 78 IR FE, B
[FIRt 32 4% SQL/MM Fi SFA SQL B M5r#E. Oracle Spatial
B W TN BE = B i =5 8] B F (Spatial Operator) F1%5 8] sl
(Geometry Function) %280 38 FTERIBNE, AU T i
BN EENEEMZERS,

2.1 Z=EHEF

SHEFREREAMRALYTEHRY, REEHE
WHERE ¥4, Oracle Spatial 4 & 5 M HE T, Hb &
HEAE SDO_FILTER # SDO_RELATE,

SDO_FILTER(geometryl, geometry2, params)

WA EERGIREAERIUMEERRE AR S EM
FRRAMZ M &, XBANSHXRRZEILAALHE, B
Non-disjoint, IARBENIERA X FBIK F“TRUE”, & K
E“FALSE”, #1n, M Polygons it i —HX &I B H
gid B, XRS5 query_polys £ gid H N 1 KX RFTE
BXA.

SELECT A. gid
FROM Polygons A, query_polys B
WHERE B. gid == 1 AND
SDO_FILTER(A. geom, B. geom, querytype = "WINDOW') =
"TRUE';

SDO_RELATE(geometryl, geometry2, params)

WA EERG] L RBSEHILARRN—1M 2B K
RESHABRKSHRXRARWIVAER, A RCR T A
E“+7sLH ORZE . Hin, A Polygons Fe ik i — X4
HBRKE gid H, X EX RS query_polys FH gid Jy 1 Byt
%4 “inside” 8 “coveredby” X & .

SELECT A. gid

FROM polygons A, query_polys B

WHERE B. gid = 1 AND
SDO_RELATE(A. Geometry, B. Geometry,
'mask=inside+coveredby querytype=WINDOW')="TRUE';

BT ERWAE T, 8 SEEHEEN 3SAMNETF, B4
HIE SDO_NN_DISTANCE, SDO_WITHIN_DISTANCE #!
SDO_NN,

2.2 TEEH

25 18] PR B REF 1R B 2 Fh B4 26 RS, W] IR 7E SELECT +
/A)F1 WHERE F#), Oracle Spatial A 23 [6] s ¥ £ % 19
o, FEABERRER LR

SDO _ GEOM. RELATE (geoml, diml, mask, geom2,
dim2) 8 SDO_GEOM. RELATE(geom],mask, geom2, tol)

PR AN REIFE R E R X R R B, F A ER
RAHMAS“+"LH OREZEHE. F, Wik New Jersey MK
MBS ZEMEERA “covers’ WIRIP R R .
SELECT c. county,sdo_geom. relate(s. geom, 'covers',c, geom, 0. 05)
FROM states s, counties ¢
WHERE s. state='New Jersey’ AND s. state=c. state;

SDO_GEOM. SDO_AREA (geom, dim [, unit]) 5% SDO_
GEOM. SDO_AREA(geom, tol [, unit])

RE— L NI R E R, BT New Jersey M
B E,

SELECT c. state,sdo_geom, sdo_area(c. geom,0. 05)
FROM counties ¢
WHERE c. state='New Jersey';

SDO_ GEOM. SDO _ BUFFER ( geom, dim, dist [, pa-
rams ) B{ SDO_GEOM. SDO_BUFFER (geom, dist, tol [, pa-
rams )

& ] HARX R X, Fl 2R T 1707 S REA B
# 0.5 A BE X AR .

SELECT c. city

FROM cities ¢, highways h

WHERE h. id="1 170" AND sdo_relate(c. location, sdo_geom. sdo_
buffer(h. geom, 0. 5, 0. 05),' mask = anyinteract querytype =
WINDOW')='TRUE';

BT bRz A s goh , R R B 6 T 25 6] B B F %S (8] 4
Prio s, i B K TR R INEESE.

3 BERVTHEFEFENEE

1853 B A9 B AT A, 2 F SAF SQL #1 SQL/MM
Oracle Spatial 1 & EF 2 M ARIE, HE, XiBES
M B F 0 42 25 B) R BAR A2 SR B A, M e T A A AR B
KB4 WHERE 7 F i, EH B FEL SQL PR E
RIEHBE, K 1 73,

Fl EEBIEHK
1& % SQL Oracle Spatial ({1t 77 %)
SELECT a. id SELECT a. id
FROM A a,Bb FROM A a,Bb

WHERE a. geom = b. geom

TEAL B Bz R AL AT , R ERE R BB R, (H 2 2
HERFHEEH, XMHENRRFEL —SLRET. TEHA—
AL N 2T SR B R U B R Bk

1 AR APEDIHRE id, FAR A PHZ IR
£ BHREMMEEERZRR 0.5 WEMX$, 3 H BPRHXI
XRE C o id R 10 XTI RAEZ [ L,

BE T RAEEBEN TR
SELECT a. id
FROM A a,Bb,Cc
WHERE sdo_relate (a. location,

WHERE relate ( a. geom, b. geom,‘equal )
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sdo_geom, sdo_buffer(b. geom,0. 5,0, 05),

'mask = inside querytype = WINDOW’')= 'TRUE’ AND
sdo_relate (b, geom,c. geom, mask = anyinteract
querytyp = WINDOW')='TRUE’ AND c. id=10;

R 1 MBRR AN EERIERITTE XM REINE
RRREBERY . EERERKRSMREHTHRRR
BE, BT RAHLE. ATERFREESFERREHS
BB, BAMGHEH, h AR S 2R BRI K, ITRE
SRKER. ZHEABREFEHGHE A ENEZHEEER
HRAFRREM. BT REE, BT RELHUT HBSH
HAH B RFRERAITIRAL IR BT ERRAE GRR
HAE RRBRES, RE A RBELERIATT,

%2 RARESEHREN T AL
SELECT a. id
FROM A a
WHERE sdb__relate (a. location,
sdo_geom, sdo_buffer( (SELECT b. geom FROM B b
WHERE sdo_relate ( b. geom, (SELECT c. geom FROM C ¢
WHERE c, id=10), mask = anyinteract querytyp = WINDOW') =
'TRUE'),0. 5,0. 05), 'mask = inside querytype = WINDOW') =
"TRUE';

T ETIER KR 2 2SR TREX:

SELECT a. id

FROM A a

WHERE sdo_relate (a. location,
sdo_geom. sdo_buffer( (D -0. 5,0.05),
'mask = inside querytype = WINDOW') =
"TRUE';

A5 A

SELECT b. geom

FROM B b

WHERE sdo_relate (b, geom, (), 'mask = anyinteract query-

typ = WINDOW')="TRUE’

55 B:

SELECT c. geom

FROM C ¢

WHERE c. id=10

fBY: 2 BRER, ERREAGHWER, AP EEEER
MELABETE , #F HR M AW RT3 UL, SBHRER
PORB, AP EER.

4 SQDL-G

4.1 BHEBEERSFEN

£3¢ Oracle Spatial T X} & 2% & {4 25 1 A 9 BRI, fR IR B9
HERRBAFHEALEH, D FERSEH. RITMELEE
S69 SQL W, FEWREHE T BRI 4 % B EM TR, R et
FEMEEELEERENPGRER. FEANSHER
FEHEREEESBAIT, XEEWRAREPREEN—
%, ER W AR AT R LN ', B tEeEE
SETEPHFRSERIKBLS . B3 AFERDESHRLM
BB RBE S RE TRV R AR UT =,>,
<, IN,BETWEEN B EE A, R SELECT #iXA K
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GERAUAT LR [3 723 18] %o 2 4 B R 4 o () i T LG (625
B % B2 2= TR R A, RA it T AN R A BB L E A
RBRREALXBEWNZFENFRE. &2 BRTEERERN
THRAREEZREATHRRIRIEX.

=2 ERBAESTHEARFEOLE

#HFEREE AT FEH AT
SELECT a, id SELECT a. id
FROM A a,Bb FROM A a
WHERE relate ( a geom, b, geom, intersect” ) WHERE a intersect
AND b. id = 10; ( SELECT b
- FROMBb
WHERE b, id=10 );

W X R 2SS B9 LR AT L & B, 7E Oracle Spa-
tial S RIEFH , BEERERAE-INSBHIARNE
BEAPHEHUN, F ISR HRERHEGHN—RE. T
ETFEALHT HF RS RN RO RUES R WHERE
FaPEEZEERFNERER BHEGMBEERBEE
EEE R A BRIES . &% R8T SELECT Falg . F
EWEWTT LA E 1 B ERER,

B o2 e O T
SELECT a.id "M} ’
FROM s ZHAR )

WHERE a W
( SELECT b
FROM Bb
WHERE b.id=10 );

A1l z=RFEATER

4.2 SQDL-GHXHEA
HTHRERWERERNTEE, AR —AFHET
SQLY" & 8 = A & # 1% F SQDL-G (Semantic Query Des-
cription Language for Geography), B %%, SQDL-G #& T
SQLEFREM, 5 FHRAFESZ, HREXAT FHEAMN
RSB, PITHERR, BEMFE AARE S HIFE.
SQDL-G 27 GIS 2 LI, XMkt inT. &
NTEEEENEE, B SQDL-G A4& 5L Oracle Spatial
A FE Ay SFA SQL #1 SQL/MM i #E & 4 w2, Oracle
Spatial R B MR BEEER HWKEHIEAE —EZEN
INRESCE, R BRI R EER BT AMBEE A,
SQDL-G RZX% GIS¥ & L AR BMHEREH, EHE
B EMEEX R R E X RBTEAMSN . b TEY
e GIS V& b, 25 RIBR FE A9 3 5 o RI RR AN AR AR R 1 35 1) R
#H GISSEALFFM T . EA ArcGIS 2941, i # ArcSDE 4
R — 5 SR IR 5 2, B R E IR AL T 7E DBMS
PR ERME RS M BHENEE. ArcSDE £ 3 §F Or-
acle Spatial, 'SQL Server, DB2 F1 Informix %5 25 [6] $UiE FE#&
KO, BB A ArcGIS ¥ & E# SQDL-G AT RAXY Arc-
GIS ZZ i A = B T8E. B2 Bx
T SQDL-G # Oracle Spatial A RRERE KR %S . BoF,H T
SQDL-G #3# GISY& L, B KA AL R T LB EH
DERAKERERER, SHAF - ENERNEIR.



{ i
GISKZ 3k % ;
CwFER | TR

SEBEE | ... BB Oracle
DB2 Oracle Spatial

H2 SQDL-GH#ERFEIER

#i SQDL-GHEEBMR IS ERA P RET AL
RS ARG REEAR B ANBEEE, Bt e
BERHMEZMETHNSERE  FARBEFEGHRES
FIE A, i, SQDL-G 0 Ly # T GIS E & MBEE
WS RAE B REMFEMRS, B BN ERIIaEd T
VIR ARSI ®,

4.3 SQDL-G Hi= ) iZH

AIEE SRR, AT ASHFER FEESREFH
HoasREREEREIERMEEFNER. Bl E&iT
SQDL-G B % T 54t SQL F B/ 32K WA Masb
BABEZRIBEMN FoE T RBREEN EEXRE
BRAASHPEREEF. SHEREERNINEEE —IH
A= RIEE ST HRINER, BB RNERIRRE =R
B . Z5i81% R B EAF I Th AR H) -2 [a) B TE 8] A9 3 +h
RARREBFRIL . BEEREH/BEEE. sHEBIZEFHN
SR TN ZBZ BN, THBEHERANMNZHE .
S HZEERFHFSHE L nE 3 M5,

%3 THEEBEEGSER

TERRERH ZEXFERF ZEABEERF
U Union * Anylnteract A And
N Intersect ®© Inside Vv Or
— Difference [0} Cross — Not
@ Xor = Equal
O Buffer > Touch

O Boundary [ ] Contain

FEABEARBEMRL A BRERD R SQDL-G ik
(FEI,HHESERENTRXRARBEANARER. F
B, Z H X R BB RS0 B AL W R BIHEX R
4. ATILTFE AN IEHE SRR S22 8 ik 4
%, FE#E SELECT FaI AR LR B X R 8 B .
WA LURE R M EIETE . 248, SQDL-G Fik Xt BEXF
FRB A GRS R M) HATR G . SRR AP 525 R &3
%\ i BiE WHERE T4 ¥4,

BT LRBEERIN, SQDL-G B E LT — 2= H g M
S EBECREETE X, area() , lengthO , sumO ,avg O %,
4.4 SQDL-G HIEBIR AR

AT BRI SQDL-G MR, TR EA—1 2 &4
Hz= A FRER.

B2 HEATZKRIFEN GISRGER.FHTHRENE
EHEEHE, 5 5ld S MEEAR, EKIKESE 2 (cap-
ital) (B R4 (railroad) . 2 B M 4% (highway) . 7K 38 (water) .
44 (province) . BUEREB WM FILHE MEZHEE NN
H2IHEREAF,

SELECT w. name
FROM water w

WHERE w. name like '%#1', w anylInteract (SELECT p
FROM province p
WHERE p. name =
TLHAE
or w anyInteract (SELECT p
FROM province p
WHERE p. name==
'THAE
—FENHRETE
S [P, 5

SQDL-G H] A% 246 36 & AR B —
AL, BATRXFMFET AZ AR, =
MEBREER RREERERT BRZ MR ETA5
BB A5 o RIEFLEEA , TR MRS = MR R A 4T
BARMFRNER, e E AT 5% 3 iyl B4 2 %R
A A CE A ML (80T AL b 3, 45 2R 0% .

1I

w. mame

, o(water w)
Cun rame like’ Y#1) A (Gox (province p1IV (wx

(province p)))
». mme:”,ﬂ:ﬁ@, p. mm:alfﬁ%‘, e
)

23 [AREREER SQDL-G RiAXMF HABMER, XK
SQDL-G Wi+5 AL LR AL T Bre 2emt i th R AR
T2 ERRHAE.

4.5 SQDL-G RiZXMEMHR

BHE L EBEMH SQDL-G XKiAR, E—EHK B T AL
EMEHE AR TR, FRFEE LA R R HITRE
MPFTRAR. Lo 2 B f, K@ TEREHEM D SE-
LECT FHiz o B 8k K, 3 BX B> SELECT F4)1E
T R—/ 238 % RizE anylnteract, 8] LI anylnteract A
AERER LR, F6f 2 02 B2 B or FMFEE Y= (H
BARZEM union. BT XHKLE, FEATHZEZER
ERRPEBRB A SRR RFENX, A 3.

1 3
SELECT w. name
FROM water w
WHERE w. name like '%#1'.w anylnteract ( ( SELECT p

FROM province p
WHERE p. name =
LHAE'

union

( SELECT p
FROM province p
WHERE p. name =
A )

Bl 3 BT AESE— M fh. WETERNSEHF KB
SELECT 4, R B EN BRI RERR province BJE, FTLL
14 province MR BEIR IR B K, B AR B &M S HF
F|—~ SELECT FaH. HAZEXRZBELAF union F#h
KERBHM or, TERH 4.

il 4
SELECT w. name
FROM water w
WHERE w. name like '%#', w anylnteract ( SELECT p

’ FROM province p
WHERE p. name =
"T#H4' or p. name =
. 209 -



"ZME
TR, SARBEESN FRYEHEERIMNL, B R E
BIZEMMMNAZHENRR. BAG 1106 2 HEn) EFER
).

g (w)s 2 )('w) D
wrzVwry w* (xUy
RDOFERTARMENR

g (W o (w) 2)
wrzAw*y w* (xNy)

H@QOEEPHEXRERSA LS s AXEK. X5
BFXBHw, ROGEBHEXANREEREZEH LS 2 My
HERAIAXRBEN w. BRARXRQOAUREEAN—IF
£, HE, MEXCOHRAI-FEE:

g (we o (w 3

w@zAu®y w@xNy>

RV & LR #2518 L BEE = ¥, XA y
HH w. ROFEFHE L REFETR LK « Ay HEH
SHINTBR w. Bt A, R G WERNE T EA HEE
BIE L,

g E R (D —RK Q)AL X SQDL-G ik A
BRI TIEs AR ELERSHBEREER SHXE
BEAMNZ [BEEER, XA Ml IR
4.6 SQDL-G HIBH 5H1IT

SQDL-G KyiEs: FARMERMT .
(SQDL-G ¥k 1 := SELECT &#Ix &
FROM B2

WHERE (fRE &) (ERI&M4)

(ZERIGZM 1= (BRGFHRER [ ZAZBREEHN (B
o] SRRk =) ]
(A ZFGFER = BENER FRXRBER (SQDL-G
ik

FEf#HT SQDL-G KX R Z BT H e R IE W AST
(Abstract Syntax Tree, AST), RGN T E L . NHELK Y
JERF(RLN KK T #E R, HE ST FS . TiELis) s
K6,

#5 BERFMAEREXEEANNEE.

B %51 5 i SQDL-G FisREHR VA 3 P HiED
WL RS HRBNEF K F A EENIFBRIRTF. F
3 WATIFPIR , & e 0T T& P SELECT 74, REIR B
DX Rz B4 BT o 8 J I BRI AR D AL W R 23 () SR, AT AL
#E#H SELECT F4], BIZHR7EZ B A RNER.
SELECT s [sELECT |

FROM schools s

i
‘WHERE s inside P
(SELECT £ |_—‘J> l schools | | inside ‘ SELECT ]
FROM region r -
WHERE r.name=& & [X) I region.name | | REX I

B 3 SQDL-G ¥# g

AR ArcGISO. 2 425 GIS ¥ &, VB4ER GIS —
WHERES L ArcEngine T B U3k LB 8 7= 3 B M 4T
EWHTE. BT SQDL-G RAXBMEI THERH JavaCC
TEALHE, T VB AR Java )7, KA SCH 7
YRR, Sl JavaCC ¥ SQDL-G KA AR HT o1 R T 1
FESCHE, B VB 405 B HAT 5 B2 a) 3048, FE 7 A 3
TR BmBd XA maEmA r XFEM EREk, B4
BRTEMEN ST EENESR, B 5 BHAT5I1EEEBIT
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Bl 2 R R EBE.

e

HHE
I JavaCC IQ._‘__‘i

Wi §>

S
*.txt, *.mdb,"*

SQDL expression

im@

AT %

@iﬂfﬁ

ArcEngine

# 4 SQDL-G W@ SHITHELRE

BHs5 sl REaE

B 5 b B R BRI TR SRt R 0D,

HHRIE MEGISRZENRBIHZEHMAREEEP,
B PR E TR B XRFRH OB
BFERMERMSN. AMIAFEEREESRERARKES
—HTEFR AAFEEMESRBRERET -HRAAR
EHREeE . 3T SQDL-G MBS EME T 4si AP
FIER. 4R SQDL-GREFLEREENRT, ERTE
hnsg st as M X S A RE S BT TIEE , BP¥E Order by F/A] 1
FEHNTRIRERESIADSREAP. BHBT I,
SQDL-G i EWFMR K B TR P HERMR, T—5
MZAEFRASERARAASREE TR B & RERE, Link
AR P BRI ETEAE P IR T . [RIAT, % dlbs i
= ZERE Y 2 B FAL B8 B 4 15 45 [ SR B 5T 1)
MO BTEL SQDL-G Wi — R AW R e E W X B
11,

2 % X W

(11 RfEA. SEEIEEIM]. Jb5t Fh2 i AL, 2009:159

(2] kel BRESR, BEFE. Ffh I 72 [ 508 E bR 5 0 A4
)], iR {5 B R4, 2009, 11(4) : 526-533

(3] AR . BXHF MEFLAESHERAELERIATE (1] @
5 B R, 2000,3(3):18-17

[4] Open Geospatial Consortium Inc. OpenGIS Implementation Spe-
cification for Geographic information-Simple Feature access-Part
1; Common Architecture, 2006 [ EB/OL]. http://www. open-
geospatial. org/standards/sfa, 2009-12-10

[5] International Organization for Standardization. ISO/IEC 13249-
1:Information Technology-Database Language-SQL Multimedia
and Application Packages-Part 3. Spatial, 2006 [ EB/OL]. ht-
tp://www. iso. org/iso/catalogue _ detail. htm? csnumber =
53698,2009-12-10

[6] Oracle Inc. Oracle Spatial User’s Guide and Reference Release
9. 0. 1[EB/OL]. http;//download. oracle, com/docs/html/A88
805_01/toc. htm, 2009-12-10
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1 (e EEE PSR

No Domain 51~100 101~150
1 International Economic 11 5
2 International Finance 1 0
3 U. S. Ecomonic 2 4
4 U. S. Politics 0 3
5 Science and technology 11 5
6 Environment 4 0
7 International Relations 5 5
8 Law and government 4 6
9 Finance 2 2
10 international politics 2 9
11 Military 4 3
12 Political 2 0
13 Medical and biological 0 8

R 2 RETHB A BEY RV ITENERER. o=
0 RER, WAV R =1 RRAETRRENT RERE,
T AL & R, 1] 101~ 150 7£ disk-1 H13L4 7002
AMHEH. «7E0.1 E 0.9 ZAIWEREF T BHIES
BRRRER o« £ 0.8 ABELRER, 1 0. 6 b FHERER
B, 1E 0.4 &b, A 20 MR A RERER,

®2 ZEEHHPHLT RADKRER
a Recall/7002 MAP p@20

0 4036 0.2133 0. 3930
0.1 4083 0. 2167 0. 3970
0.2 4126 0.2202 0. 3970
0.3 4153 0.2229 0. 4050
0.4 4175 0. 2245 0. 4170
0.5 4198 0.2253 0. 4050
0.6 4207 0. 2261 0. 4030
0.7 4223 0. 2246 0, 4070
0.8 4245 0.2210 0. 4020
0.9 4225 0.2127 0. 3850

1 3855 0,1771 0, 3330

#£ 3R =0 6 UF 5 LM 8, UF W& T H
H LM & 87 et

%3 ZFEPAPERY REGEAS —BE T BRI LR

Model Rec/7002 MAP p@20
LM 4036 0.2133 0. 3930
UF 4207 0. 2261 0. 4030
+% 4.2 6.0 2.5

#A4REUF5 PFHEEMFEGENR UF+PE) LK
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#*4 UF5 UF+PFERERSHLE

Model Rec/7002 MAP p@20
LM 4036 0.2133  0.3930
PF 4320 0.2388  0.4290
UF+PF 4364 0.2410  0.4390
+%to LM 8.1 13.0 1.7
+ %to PF 1.0 0.9 2.3
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