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ABSTRACT

Recently, information society is leading various directions of human life.
Geographic information system is one of the framework technologies. It deals with
national economy, development of society and security of our nation. In GIS, data
quality is one of the key aspects.

The Recent studies of data quality in GIS most focus in the error of spatial
data. The error study on attribute data is very weak. Most studies centralize
in precision analysis of attribute data from remote sensing and introduction of
new method. The studies of attribute information quality stored in RDB are very
weak.

To design a basic evaluation model of attribute data in GIS, using various
theory of data quality, this paper makes a deep analysis of quality control and
evaluation of attribute data and brings forward a effective measure against error
in attribute data. A good method is presented to improve precision of attribute
data in this paper. In this paper, we present a compositive evaluation model that
could distribute total score of each item according to its own power for the first
time. For large database that can store various class data, this paper presents
a an evaluation model that could compute power of each class according to its
own proportion and weightiness in total data, and then distributes total score
of each class according to its own power.

This paper applies above theory to 1/250000 toponym database of Shandong
province, executes control and evaluation on attribute data and brings forward
a feasible measure of quality control. After the evaluation in toponym database

based on above theory, we get a good result.

Keywords: quality control, compositive evaluation, classification evaluation, power
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ABSTRACT

Recently, information society is leading various directions of human life.
Geographic information system is one of the framework technologies. [t deals with
national economy, development of society and security of our nation. In GIS, data
quality is one of the key aspects.

The Recent studies of data quality in GIS most focus in the error of spatial
data. The error study on attribute data is very weak. Most studies centralize
in precision analysis of attribute data from remote sensing and introduction of
new method. The studies of attribute information quality stored in RDB are very
weak.

To design a basic evaluation model of attribute data in GIS, using various
theory of data quality, this paper makes a deep analysis of quality control and
evaluation of attribute data and brings forward a effective measure against error
in attribute data. A good method is presented to improve precision of attribute
data in this paper. In this paper, we present a compositive evaluation modci that
could distribute total score of each item according to its own power for the first
time. For large database that can store various class data, this paper presents
a an evaluation model that could compute power of each class according to its
own proportion and weightiness in total data, and then distributes total score
of each class according to its own power.

This paper applies above theory to 1/250000 toponym database of Shandong
province, executes control and evaluation on attribute data and brings forward
a feasible measure of quality control. After the evaluation in toponym database

based on above theory, we get a good result.

Keywords: quality control, compositive evaluation, classification evaluation, power
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DETAIL ABSTRACT

Recently, most research on data quality concentrates in space. So the research on attribute
data error is weak. For those, this paper carries out a deep study on data quality control and
evaluation in GIS.

() Evaluation model

(1) A compositive Evaluation model of attribute data quality in GIS

@ Gather all items for quality evaluation of attribute data in GIS into C:

C={C1,C2,C3, ...... ,Cn}
(@Establish powers of all evaluation items according to representation ability to attribute

data quality in GIS. We show itin 0 =1{0,,0,,0;,"=+.0, }

@Distribute total score of each item in C according to its own power got in step two.

Total score of each item in C is 7

T ={1,,T,, Ty, T,} =100 0 =100+{0,,0,,05,-+, 0, }

@ Evaluate each item of C and get its score based on evaluation standard and 7 . Each
item’s score is S:

SZ{SI’SzaSv """ sSn}

®Sum on each score in S, so we get the finally score of attribute data quality counted in

hundred . We show it in B:

B=ZS, =S, +8,+8;+ -+,

=1
(2) A classification evaluation model of data quality in GIS
For large quantities of test data, because each class’ data quality is very different, the
different evaluation process is necessary.
(D Divide into n classes according to contents and expression of attribute data. We show

itinC:



Ui AR B K TR 6018 3 VEAN S 2

C= {Cncz s Cypreeee ’Cn}
(2Establish a power to each attribute data class according to its weightiness, scale and

representation. We show it in W

w=(Ww,Ww,,---,W,) and iw;l

1=
(3 Establish the inspection size of each attribute data class

To get appropriate inspection size of each class, we usually establish it according to the

power of each class: If the power of each class is W, the rate of inspection size of each class
is S:
S=W,:W,::W,

Afterward, we establish total inspection size based on charge and reliability of this

evaluation. The inspection size of each class is:

S = (Si'—‘Sz""’Sn):

S =Ex—'—=Ex ’ i=(1,2,--,n)
< W, +W, +---+ W,

n

k=1
(@ Respectively evaluate each attribute data class according to correlative rules and get
its own score. We show it in U:
U=(U,U,..U,)
(® We get total score of all attribute data by summing on each score using power:

S=WxU" =W, W, W, )x(U,.U,,.U,)
= iW, *U, =W, U, + W, *U, +---+W,_ *U,
=1

There, W 1is the power of ith class.

(2 The improvement in precision of attribute data
(I) We can improve the precision of attribute data with non-quantity probability

expression.

(2) We can improve the attribute data precision after operating with non-quantity
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probability calculation.

(2 The control and evaluation of attribute data quality in 1/250000 toponym
database of Shangdong province.

Evaluation scheme:

(1) The quality control of attribute data

To ensure the quality of attribute data, we must proceed with following aspect: The origin
of data, the format of data, and the expression quality of attribute data,etc.

(2) The classified evaluation of attribute data quality in 1:250000 toponym database of
Shangdong province:

@ Classify all attribute data:

Table 1 The classification of attribute data

Class Residential Industrial Agriculture Administration
area establishment establishment section
Class Road Vegetation Water system Others

@ Get all evaluation items of attribute data and their power in different class.

evaluation items:

Table 2 The inspection items of attribute data

Connect field and keywords Expression of attributes
Data conversion Definition of attributes
Correctness of description Correctness of table
Data format Maturity Metadata quality Exclusion

The weightiness, representation and status of evaluation items are different in various
classes. The evaluation quality will be improved if we establish the power of each item in
various class according to its own feature and weightiness.

(3 Establish the score of each item in various classes

[f there are m classesand » items, we limit:

Thescoreof F, in C, is T,,. T,,=100%W.,

W= {{W W("}—za‘“:Wc'l-n }, {Wcz—l ’Wc'z—z s"'aW(‘z—n }s'“a{W('m-l ’H/('m—E s"'vwf_'m—n }}

Cl-13

W is the power gather of items in various classes and W, _, is the power of the ith item
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in (j.

In 1/250000 toponym database of Shandong province, based on above classification, we
let m=18 and n=10 and compute the score of each item in various classes according to
previous formula.

@) Establish the grade standard of attribute items.

There must have some standards when we grade each attribute item. We use A,B,C,D and
E grading to evaluate each item.

®) Evaluate attributes in classification.

Evaluate attribute data in classification in toponym database according to its power. Its

score show as following:

Table 3 The power and score of various attribute datas

Class Residential Industrial Agriculture Administration
area establishment establishment section
0.15 0.05 0.05 0.25

Class Road Vegetation Water system Others
0.15 0.1 0.15 0.1

So the finally score of attribute data in toponym database is:

S= ZW!S‘ =0.15*83+0.05*81+0.05*78+0.25*86+0.15*91+0.1*72+0.15*88+0.1*77=8
i=1

3.65

There W, (:‘ =1,2,3,--- m) is the power of each attribute class and S, is the score of

each attribute class.
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1.1 YEREEHHEENY

7E GIS AR A M Tt EHER, AEFR GIS #HTH TR, KL
R GIS MIBHFBINA. LERTE 1975 4, Macdougall 4 AfEAREISEHIBLEA T
RERYBEFRREBFHRNERR. ME, IS FERBHA, X 6IS RAMFR
ZFFAFFOART HERIEENER. IS MARANBIEE 6IS NAEEEM H.
HEREL M EFRNEEFFIRMNEE X CIS MR FROBESHARLNA, HNETHS
BERE.

LA AR —ME RIS, FEMEAK. BN, HFHBELFHER
WS RER SIS B TR LN, EERZIHEmALEE &M,
TS B REAE RUHSMERIHERZ -, XFIERSFER. HEREM
Exis. MEMEERRET, SRR RNSEREIERNRICHEEEM
B ME E RSB MBI LNAN. FHlk, IS FHSERESRESEREDS
BETHEFBRANRITE. BRENRLHSHEEED.

WEERRLERE AN GHEBABENEBRSE XL CIS KUFHMEBREN—A
EER . NCIS RN 3AMRANE, BEAH I F K28 LHA. R LK RYE.
AL RRI X RRE, CIS REMFEDHIN DA E T SIAHE 8 TR 2
SR B R L 25 1A AR 18] 36 R AN 2 ) O8R5 R R 2 8 K R B R B
GIS REMTAM T T EMBUEE IS MAFTEERMEMEMEREYE, Eit 6IS
F RO FRBERARE CIS RARERFINEEEER. HRMEREBRKRIU
B—AMSE B R, FEik 61S REMRBEHBAGULR TEASENRE, B
HEBUR B R B HIA S SR M2 A X R R B 5t £ C1S RGBS HIP LA 2>
RIS 3 GIS R RBIRERISR T A L TAAN @, B :RLERSE. BRI, i
RERE. BUETEILULE. BB, BumseEH.

BAVE, FEBERLEXTEAMLE. BHEURNEGEBNFSIER, FRAMLE.

Bt (B BHRFE) DL A ) R R IAIME H RFE B =N EAER, TN EKHAT
1
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BFTREHGAREE. BREAR. NATEE AR AT LS Hr & kmE.
Brmm i, By mEEl, HFERRERE. RANEREFRAR, LREEH
ABEMAER. XEERFRAMAHE GRS 6IS BEFAE. HF ™Rk
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1.2 BHHEREEFHREEN

HEE B RGRAE — A ritE R, Fik IS RERFAEIEHISM AR
R TFZEHEEMTR, BUEHEARRESMLAEREZ X RANREZEG HE
CIS RGEFBEEHIP LA DPHNE. HMIEERREXN RESHAEFNEENBELEE
SHTAPEAL R A EZ BRI RRAZMNA . € GIS B, MIRSLAkY (A HH
GERIRXARBEBEELRER TN CIS PHAEKIRARET THEE. FTRKEE
BYEEE. NEHES EATHEARMENS, HSLFNEMACERRE.
Forh R REE X0 0 E v EGREAE B AR . EHHER THR MBI R K TERE, R
RIS EFRER], nid HRRR | ITBIX WIS €BHEMEMEI RN
HEFE, WEWE. ADBE. MEENAEH, S8R 8 THIERE KR
X, tntRRRE, EEERRE, ITREUIESE, T2 ¥FERXTHEE AR KR
BT REE, THAMARERE, MR LR RHNE SRR TR R BRI SE
EEHE R THEE TR ELE, mAOE, RE~EXHE%.

RAPEEAE AT E N EER B BFEROHENE . BARERAAHE R e
FEIAKABENES. HhBIREN AT EMN CRIETHIEREIEFHONE. A3
A EBeSE . Bilan, 7€ GIS R PS4 a) 43 A AT Wi AR R AIE 3% 45 4% (8] X 300 B A Bk EX
FCH BT R X, MTEE, AFFREXENBEELYS BRMRE, LERRE
RMIRNREAEDF L, GEERASAE . BT XSG FREN KAWL T AL
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Table 4.2 The inspection items of attribute data
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Table 4.3 The power of inspection item in residential area class
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Table 4.4 The power of inspection item in industrial establishment class
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Table 4.5 The power of inspection item in agriculture establishment class
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Table 4.8 The power of inspection item in vegetation class
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Table 4.9 The power of inspection item in water system class
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Table 4.11 The account of each item in residential area class
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Table 4.12  The account of each item in industrial establishment class
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Table 4.13 The account of each item in agriculture establishment class

PRI AR &M ME—H ERT J& tEH
%51 SN K F R
B 12 12 15 13 8

PO TOHHR 6L BHEE | #ERER Rtk
25 % I E X ERE EfftE
8oy 11 5 7 10 7

Table 4.14 The account of each item in administration section class
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Table 4.15  The account of each item in road class
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Table 4.17 The account of each item in water system class
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Table 4.18 The account of each item in other class
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Table 4.19 The qualification of grade A to each item
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Table 4.20 The qualification of grade C to each item
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Table 4.21 The qualification of grade E to each item
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o AP A s R B 1. ALRESE I Tk K 92% LA T b i SR 3 & S B 77 S
2. X 92%Lh FERMERFESEAMME;
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TOEIE R L. O1%LAF & M o B MR T &, WA IEH:
2. 89%LL T R TAE BIRTURIE S, FHH
3. BO%LL R LHURAE SIS IA . B G
B e e T i 1. 385 e e T Sk B AE B K KT 10%;
2. ot R 2 AR 5 R MR R E RS R E R KT 8%:
3. MFARBMERE SR CBIEFENRELBHRIE:
JR PR E X 1. BHHREE XA REREHERENER:
2. JRMEHE M SO AER AR
HdfERIERYE | 1. BESRLF, THEEAPEER:
2. BRA 6RLLEATFE “BASHIE" HEK,
3. F 6%LL LM SEH IZHER LR H;
5. TEICRE A 6% LEHiR;
R EHTE 1. ZFEBFEREH, ML,
2. RBRBRIAFERE—. =, =k, TREL;
3. ek IMERIRE: ,
N TAEITEA B 55 D FNHERFEHTUSE A F. CHE E SRR prdEHUh
RiGER, XERAHFD.

Xt AL By C. Dy E %%, ST HEESMRE:

K 4.22 FREBRSRE

Table 4.22  The score limits of all grades

7% A %% B %% C% D % E%
PRI BahEsg | BaaEsa | BaAERa | B8RS | BahEaH
"o ff7 90%LL | £ 81%-90% f'] 66%-80% 7 50%-65% 50%LLF

ATLAE H, KAMRY S 3, AT RS R EE T E 2T .

4.4.5 MRERMEBHITH LTS
i LB VPIIARUE, XTILARAE 1:25 TR Sl FE AT /2 2RV 4, SR m IR E Py
Hr 545 s s Bl T
£ 4.23 JERMAEHZ NG
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i AR K3 TR 47 i WHRE =+ R G52 — %R R SRR RS S
Table 4.23 The score of each item in residential area class
VFH I3 3873 & ME — 14 EREY [ 14
e N Ky HmE
/45 10 9 9 9 4
VYT I TCHE Ve [ ¥ HR(E B 23
51 JRE B LR & X IE#E IEfAE
(E5, 16 3 7 7 9
ait: 83
% 4.24 T HED RiFHIRES
Table 4.24 The score of each item in industrial establishment class
P IR HiE &t WE— je2: 37 JR T
25 & xRF &
B4 12 9 14 11 6
TEYT IR PR €3 HiEY: R SR HRER F20
%5 RE BRI X IE#TE E#tE
(S Vix 8 4 4 8 5
&it: 8l
% 4.26 RARHEED RIFNIES
Table 4.25 The score of each item in agriculture establishment class
VYT IR ¥R & ME—1 S JR L
x5 %K KEF R
@/ 8 9 1 11 7
VIR TCEE RS J& P AR R E R &
%5 A& BEMR E X IEHTE IEfatE
3451 9 3 6 8 6
&t 78
# 4.26 ITEIX QAP & IFHIAE S
Table 4.26 The score of each item in administration section class
| owmn | mm | men | mon | emm | mre |
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WREHE K2 TR L2460 3

WARE =+ F 5y 2 — 3048 P o R 1 e 1) B 50 5 VR A

=3 &= PN R
"o 5 12 16 9 5
PRI TLHHE gk JEE R AR5 B T
F A RE e T 47 E X EfaTE EfftE
(Coi) 12 5 8 8 6
&it: 86
£ 4.27 EHEEPEIVEHINSG T
Table 4.27 The score of each item in road class
R BAR &M ME— EHET J& 4
A 3K PN H R
B4 14 12 19 13 6
P IR ToHHE AR R B iz R R
eyl R BT E X R ERtE
(C2y 6 5 4 9 3
&t 91
F 4.28 FEHERBEIFNING S
Table 4.28 The score of each item in vegetation class
PR30 iR et M — ERE J& A
x5 &k KEEF i
/5 8 10 2 9 16
FUR | GMIE | MRS | RHSOE | maRe | &k
x5 B BRI & S EHE IERatE
(@) 9 7 3 7 1
it 72
& 4.29 KARPEFHINE T
Table 4.29 The score of each item in water system class
VR4 IR 6 s tE ME— 20 JR ¥
&3] 2520 KEF th R &
"o 17 19 2 10 12
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WREHEAY TR+ ¥ 68X iR - T 4 2 —H % P R SR 0 R o 5
VIR TLEHE B JR AL %R HRE R &%
%5 & BEH 5E X IR IE#
B 7 4 3 12 2
ait: 88
% 4.30 HipEPEZFNINES
Table 4.30 The score of each item in other class
VAT IR 7 Se& M M —{ & #25) JB
%5 52 Kegs R
(o 12 15 8 7 8
PR IG JCHE Mg R R #RER i
%51 A& BRI E X EfE IE#
" 7 4 4 9 3
&t 77

4.4.6 HEBSLERMMEBENIN
KIESRKBEBGELREEERPLIPLESTEEMN AR R E SRR,

& 4.31 BEREMTEON
Table 4.31 The power of various attribute datas

X5 | ERM | DO | RWRH | TERRE | #% | H¥ | KR | o

5l 0.15 0. 05 0.05 0.25 0.15 0.1 0.15 0.1

4.4.7 RIEMES LITFH
RS LB HIERIAL, HAT b2 HE R YRR R B 5 VP E:
* 4.32 BRREMBEANESES
Table 432 The power and score of various attribute datas

Ku0 | BRM | T | RWEE | TBKY | #% | HE | KR |

B 0.15 0.05 0. 05 0.25 0.15 0.1 0.15 0.1
B/ 83 81 78 86 91 72 88 77
by 24 K Ut A R B 18
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S = ZW,Sf =(. 15%83+0, 05%81+0. 05%78+0. 25%86+0. 15+91+0. 1*72+0. 15%88+0. 1*7
=]

7-83. 65
Hep, W, (=123, ,m) A & KBRS, hERRBUEHENB

RN T 3 — BN A R B AR . HEE RN RERERAK,
— RN TER S RN R Z A AR R K. ERA RN T iEmMFELD T K
FE, RASRFEN T ES — MG R LERB AR B UBRAOTERMFLS R Tl
KIFO LR LLEE — RRVRHT 7 ik D R A R T/ B E I A R, LB 2R9F 0 Oy
ERVISEAT AT

AENG

AT RRERTE LR 1:25 )T BEIREPHITTRE, B —ERERERE
EHIFE RSP bRrE, NRIATIR IS JR P HE R E 2 VRO R B X ith 42 HGR P R R A 5K
P& ERAT T 0 RVENY, HIE T RAFBIRCR .
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