Nghién ciru - Ung dung

NGHIEN CUU XAY DUNG CONG CU KIEM TRA MUC PO
PHU HQP CAU TRUC KHUNG CO SO DU LIEU NEN PIA LY
QUOC GIA TY LE 1:2.000, 1:5.000, 1:10.000
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Tém tiit:

Ngady nay, nhu cau 1om vé sir dung thong tin dia khong gian khéng ngieng tang lén trong
cdc linh viee khdc nhau. Do do, chat lwong co sé dir liéu nén dia Iy quéc gia la vé ciing quan
trong. Néu chdt lwong dir liéu kém sé anh hwéng dén cong tac quan Iy va két qud cudi ciing ciia
bai todn hé tro ra quyét dinh. Bai bdo gidi thiéu ky thudt Idp trinh GIS sit dung thw vién
ArcObject dé xdy dwng cong cu kiém tra mirc a6 phit hop cia dit liéu véi mé hinh cdu triic
khung co s¢ div liéu nén dia Iy quoc gia cho nhém ty 1é 1:2.000, 1:5.000, 1:10.000. Céng cu
hoat dong duwéi dang Plug-ins trong phan mém ArcMap. Cong cu dwge thir nghiém kiém tra
trén tap dir liéu nén dia Iy khu vue Nam Dinh ty I¢é 1:10.000. Cac 16 phd‘n mém trd vé trén tap
di liéu thir nghiém dwoc so sanh véi két qua kiém tra bang phiwong phdp thii cong. S6é hrong
16i vé tén 16p, bi danh (Alias), kiéu dit liéu ciia truong, mién gid tri hoan toan chinh xdc. Cong
cu cho thcfy tinh hiéu qua ro rét vé thoi gian, do chinh xac va tinh minh bach két qua kiém tra.

Tir khéa: Kiém tra chat luwong dir lieu GIS; Ldp trinh GIS; Cdu tric dir liéu nén dia by,
ArcObject

1. Giéi thi¢u

Ngay tir rat som, khéi luong 16n dit liéu
s6 vé dia khong gian di duoc dinh hinh bang
hé thong thong tin dia 1y (GIS). Thiét ké co sur
hd trg clia may tinh va theo diing tiéu chuan
déng mot vai trd quan trong trong viéc chuan
bi dir liéu [1]. Theo Luat Po dac va Ban d6
[2], dit liéu nén dia 1y 1a dir liéu khong gian
dia 1y 1am co s dé xay dung dir liéu khong
gian dia 1y khac. Co s¢ dir liu (CSDL) nén
dia 1y qudc gia 13 tap hop dir liéu nén dia ly
duoc xay dung trong hé toa do quéc gia, h¢ do
cao qudc gia theo tiéu chuan, quy chuan k¥

thuat qudc gia, quy dinh k¥ thuat dé sir dung
théng nhét trong ca nudce [3].

Dé théng nhat mot chuan chung cho di
ligu dialy nham thuan tién trong viéc trao ddi,
t6 chuc tiéu chuan thé gigi (ISO) dd ban hanh
bd tiéu chudn I1SO-19100. Viét Nam da ban
hanh cac Quy chuan k¥ thuat quéc gia vé co
so dit liéu nén dia 1y quéc gia, cic Quy dinh
k¥ thuat vé md hinh ciu trac, ndi dung co so¢
dir liéu nén dija 1y quéc gia & cac nhom ty 18
khac nhau, nhu nhém ty 1€ 1:2.000-1:10.000,
1:10.000-1:25.000, va nhom 1:50.000-
1:100.000 [4-8]. Trong mdi quy dinh k§ thuat,
khung CSDL vé chuan mé hinh cau trac dir
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liéu nén dja Iy dugc quy dinh chat ché thong
qua “Lugc dd ung dung”, mo ta cac 16p ddi
tuong dia 1y trong cac goi. Cac géi di ligu
duoc dinh nghia 16 rang vé tén goi, cac 16p
trong goi, cac trudong dir liu mé ta 16p ddi
tuong, kiéu dir lidu khong gian cua 16p ddi
tuong, mién gia tri kiéu di liéu thudc tinh, v.v.
[4-8]. Viéc kiém tra, kiém soat chit luong di
li¢u cting dugc quy dinh thanh phu luc vé
“Chét luong co s& dit liéu nén dia Iy qudc gia”
cho timg quy chuan. Vi du Phu luc C cua cac
Quy chuan Viét Nam (QCVN) [8], Phu luc 4
d6i véi CSDL nén dia 1y qubc gia ti 18
1:10.000, 1:25.000 [6]. Céac yéu tb vé muc do
phtt hop véi mo hinh cau tric dugc quy dinh
thong qua viéc dir liéu c6 tuan thu lugc dd ung
dung, mién gia tri, dinh dang dir li¢u, va quan
hé khong gian [4-8]. Xét vé muc do chi tiét
16p ddi tugng, d6i tuong dia 1y, truong dir licu
va Domain, QCVN 73:2023/BTNMT cho
nhom ty 1¢ 1:2.000, 1:5.000, 1:10.000 la chi
tiét nhat. Kiém tra duoc dit lidu ¢ ty 1¢ nay thi
c6 thé bao ham duoc cac nhom ty 1€ khac.
Theo Quy chuan, giita 3 ty 1é quy dinh co ban
gidng nhau vé luge d6 tmg dung, chi khac
nhau ti€u chi thu nhan dit liéu.

Trong thuc té, cong viéc kiém tra co thé
duogc thuc hién theo phuong phap thu cong hoac
tir dong bang phan mém [5, 9]. Néu kiém tra thu
cong, ngudi kiém tra phai ra soat, ddi chiéu tap
dir lidu so voi quy chuén bang mét thuong dudi
sy hd trg cac phan mém ban d6 chuyén dung.
V6i hang tram 16p dit liéu va hang chuc tham sb
chét lugng s€ co t6n kém thoi gian, nhan lyc va
chi phi [9]. C6 mét s6 cong cu hd tro kiém tra
chat luong dit liéu phd bién nhu ArcGIS Data
Reviewer, SQUAD for QGIS, Check for
Topological Errors, Check Validity, DSG Tool
[10-13]. Tuy nhién, cic cong cu nay chi yéu la
hd tro kiém tra méi quan hé khong gian thong
qua cac ludt da thiét 1ap. Dit liéu thudc tinh, dic
biét 1a cau tric khung CSDL nén dia 1y theo

QCVN thi cac phfin mém khong thye hién dugc
vi can phai xay dung tap dit liéu khung tham
chiéu theo QCVN.

Hién nay, CSDL nén dia 1y & nudce ta duge
xdy dung va luu trit dudi dinh dang GDB cua
phan mém ArcGIS. Pay 1a phan mém duoc sir
dung pho bién trong linh vuc dia khong gian
[14]. ArcGIS hoat dong dya trén khung cong
ngh¢ cta ArcObjects [15-17]. Do do, su dung
ArcObject dé xay dung cac cong cu bd trg
(Add-ins) cho bd phan mém ArcGIS 1a rat phd
bién [18-20].

Vi cac 1y do da tong quan trén, xay dung
cong cu dé hd tro kiém tra tw dong vé mirc do
phu hop cila cac yéu té ndy v6i mo hinh cau
trac theo quy chuan Viét Nam 1a rat can thiét.
Nghién ctru str dung thu vién ArcObject dé
xay dung cong cu l1a phu hop voi cong nghé
hién nay.

2. Phwong phap nghién ciru xay dung
phin mém

2.1. Thuw vién va ngon ngir lap trinh

ArcObjects 1a nén tang cbt 156i cua
ArcGIS, cung cap cac chirc ning chinh ctia hé
thng. Nhiéu chtrc ning cta ArcObjects c6 thé
dugc truy cap va tg dong hda thong qua céc
phan Add-ins. Cong cu bd trg Add-ins trong
ArcMap 1a mot giai phap pho bién dé tu dong
héa cong viéc kiém tra mtc do phu hop cua
mé hinh ciu tric khung, dugc phat trién dua
vao ArcObjects SDK for .NET bing ngdn ngit
C#. Cong viéc phat trién thuong duoc thuc
hién trong moéi truong tich hgp Microsoft
Visual Studio 2012 hodc céc phién ban moi
hon [17].

Thu vién ArcObjects SDK ¢ nhiéu thanh
phan. Ung dung phat trién cong cu nay 1a st
dung thu vién dé tao tt ca cac thanh phﬁn can
thiét cua Add-Ins, doc va ghi dir liéu tir tép
GDB ctia ArcGIS. Mot sb giao di¢n duoc st
dung dé thao tac doc/ ghi dit liéu nhu: khong
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gian lam viéc co Iworkspace,
IfeatureWorkspace, IworkspaceFactory; Céc
giao dién dé 1am viéc voi nhom 16p (Dataset)
nhu IenumDataset, Idataset. Giao dién dé lam
viéc voi 16p dbi tuong (FeatureClass) 1a
[FeatureClass. Ngoai ra, truy van ngbn ngit
SQL duoc st dung dé thuc hién so sanh, truy
van dir liéu trong toan by qua trinh kiém tra
murc d phu hop cua dir liéu thong qua tap dix
liéu mau da xay dung trudce [17].

2.2. Kién triic phdan mém va thugt todn

Phan mém t6 chirc dudi dang tmg dung
duoc cai dit cho may tinh dé ban. Kién tric
phan mém duoc t6 chirc 1am ba tang, ting dit
liéu 1a noi luu trir cac tép dir li€u GDB ti€u
chuan, GDB can kiém tra, cac file luu trit
phién lam viéc va béo céo két qua kiém tra.
Tang xtr Iy va ung dung hoat dong trén nén
tang ArcObject dudi dang Plugin cua
ArcMap. Tai day, nguoi dung thuc hién tao
phién lam viéc, tai dir li¢u can kiém tra, lya
chon c4c luat can kiém tra va thuc hién kiém
tra (Hinh 1).

Thuét toan kiém tra dugc thuc hién dua
trén ludng logic ciia cong viéc kiém tra. Thuc
hién kiém tra cac ndi dung bao gdém: tén
truong, tén 10p, bi danh (Alias) cua 16p, kiéu
di liéu cua truong, gia tri Null ctia truong, do
dai (kich thuéc) cua truong, kiéu dbi tuong
khong gian, gié tri mac dinh cua trudong, pham
vi mién gia tri thudc tinh (Domain).

p— m

Hinh 1: Kién tric va thudt todn kiém tra mirc
do phu hop voi mo hinh cdu tric
3. Dir liéu va ket qua thuc nghiém

3.1. Dir ligu
Dit lidu thuc nghiém 1 co so dit liéu nén dia
Iy ty 18 1:10.000 tinh Nam BDinh, gdm cac
huyén: Hai Hau, Tryc Ninh, Xuan Truong, Y
Yén, Nghia Hung, My Loc, Vu Ban, Nam Truc,
Giao Thity, Thanh phd Nam Dinh (Hinh 2).

Hinh 2: Khu viee, dit liéu kiém thie phan mém

Dt liéu dugce xay dung dam bdo theo mo
hinh, c4u trac ndi dung quy chuan Théng tu sd
73:2023/BTNMT, gom 7 nhém dit liéu, 168
16p va 119 Domain. Cac nhom gom Bién gidi
dia gidi c6 11 16p; co s¢ do dac co6 3 16p; Dan
cu c6 45 16p; Dia hinh c6 11 16p; Giao thong
c6 43 16p; Phu bé mit c6 12 16p; va Thity vin
c6 43 16p.

3.2. Két qua thwc nghiém

3.2.1. Két qua phan mém

Dé mo cong cu kiém tra chat lwong dir
ligu, khéi dong phﬁn mém ArcMapl10.8.2,

nhip chudt trai vao nat 1énh c6 bidu tuong B
trén thanh céng cu dé chay phan mém. Tién
hanh khoi tao phién lam viéc, tai dir li€u can
kiém tra, va truy cdp vao menu “Chikc
nang/danh gia mirc do phu hop cua dir liéu voi
mé hinh cdu tric”. Giao dién céng cu xuit
hién nhu tdm bén trai (Hinh 3). Sau do, tién
hanh lua chon céc lut vé phu hop v6i m6 hinh
céu trc dir liéu. Vi du tim bén phai s& chon
tat ca cac luat cho toan bd tap dir licu
Geodatabase. Sau do nhép chuot vao nut 1énh
“Kiém tra”, cong cu s€ thyc hién tu dong viéc
kiém tra. Néu két thic s& hién thi thong bao
“Kiém tra thanh céng”. Tién hanh xem bao
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céo cac 16i khong phu hop cua dir liéu, nhip
chudt vao nut 1énh “Xuét bao cao”. Két qua va
cAu trac bao céo téng thé 1a bao cdo vé timng
16p dit liéu kiém tra va c6 bao nhiéu 13i hodc
khong c6 16i. Bao cdo chi tiét s& chi ra cu thé
16i gi, & dau, v.v. d6i véi timg 15i.

(5]

=-[] Muic d& tudn tha lude d8 dng dung
] Kiém tra tén truding ddng quy dinh
| Kiém tra tén Idp dang guy dinh
| Kim tra Alias cia ldp dung quy dinh
| Kigm tra kidu d&i tudng cla tnidng dung guy dinh
[ Ki€m tra tridng cho phép Mull theo quy dinh
~[CJ Ki&m tra kigu dii liéu ctia d&i tudng cé ding quy dinh
ic f & tudn tha mign gid tri
H ] Kiém tra pham vi mign gid tr thudc tinh
=-{] Muic d& tuén th dinh dang
Lo[) Ki€m tra dinh dang céc tnidng thudc tinh

© Theo nhém dii ligu () Toan b3 dii ligu

Mhém did lidu

(] Bign gidi dia gidi
[ Cd =d da dac

[ D&n cu

| Bia hinh

| Giao théng

| Phia b& mat

| Thury van

Kigm tra

Xudt bdo cdo

E® Panh gid mic d& phd hop cda dif ligu vai mé.. — (] >

=@ Mic d§ tuan tha lude d& dng dung

B Kigm tra t&n triding ding quy dinh

B KiZm tra t&n I6p diing quy dinh

B Kigm tra Alias coa I8p dung quy dinh

B Kigm tra kigu déi tidng ctia tniding ding quy dinh
B Kigm tra truidng cho phép Mull theo quy dinh

B KiEm tra ki€u di liéu cla d&i tudng o dang quy dinh
—- @ Mdc dé tudn tha mign gia tr

i L EKiEm tra pham vi mign gid ti thude tinh

= Miic dé tusn thi dinh dang

----- B KiSm tra dinh dang cac tridng thudc tinh

() Theo nhém dii ligu © Toan bd dii lidu
Nhém dil ligu

B Bi&n gidi dia gidi
B Cd sd do dac

B Dan cu Kigm tra
8 Eia hinh
8 Giao théng

B Phu b2 mt

L. Thoy van Xudt bdo cdo

Hinh 3: Giao dién céng cu kiém tra mirc dé
phu hop mo hinh cdu truc cua dir liéu
3.2.2. Két qua kiém thir phan mém
Thyc hién kiém tra, chay thir cong cu voi

tap dir liéu nén dia Iy tinh Nam Dinh v6i cac
tham s6 duoc cdu hinh nhu tim bén phai cua
Hinh 3. Két qua bao cao dugc xuit ra thanh hai
tép * xls. Trich xudt mdt phan béo céo tong quan
va béo cdo chi tiét 16i nhu Hinh 4 va Hinh 5.

Théng ké tir bang béo c4o 151 tong quan, nhom
nghién ctru tong hop thong ké cac 16i theo 10
nhém 16i gdm: (1) kiém tra tén 16p c6 03 nhém
chu @& voi tong s6 16 16p bi 16i; (2) kiém tra bi
danh ctia 16p c6 36 16p sai bi danh; (3) kiém tra
kiéu dbi tuong khong gian c6 4 nhém véi tong
36 16p dbi tuong khong dang kiéu; (4) kiém tra
tén trudng c6 tong sd 34 trudng c6 tén sai so voi
quy dinh; (5) kiém tra kiéu di liéu cta trudng
¢6 36 truong sai kiéu; (6) kiém tra gia tri Null
clia trudng ¢ 47 truong; (7) kiém tra do dai cua
trudng co 39 truong 16i; (8) kiém tra gia tri méc
dinh cta trudng c6 36 truong; (9) kiém tra pham
vi mién gia tri thudc tinh c¢6 12 Domain 16i
(Bang 1).

Nhin chung, cic sai s6 din xuat s& dugc
cong don va c6 lién quan véi nhau. Sai tén 16p
s& dan t6i sai kiéu ddi twong, nhitng 16p khong
¢6 tén trong co s dit liéu tham chiéu cong cu
s& khong kiém tra duoc kiéu dbi tugng 1a gi.
Ngoai cac 16p bi sai tén, cac 16p ding tén ma
6 tén truong dit lidu sai ciing s& dan t6i sai
cac luat khac lién quan dén truong dir liéu nhur
kiéu dir liéu, gia tri Null, v.v. (Hinh 4, 5).

V6i s6 181 duge théng ké trong bang tong
quan, phan mém cho phép xut ra.

Béang thong ké 15i chi tiét, chi dén cac
nhoém chu dé, 16p ddi twong, trudng dir lidu
ctia 16p, Domain cu thé ma khong ding quy
dinh. Vi dy, Hinh 5 trich xuit mot sb cac
truong hop 18i cu thé: (1) cac 16i lién quan dén
kiém tra tén trwong, vi du 16p
BeMatCongTrinh va BeMatKhuDanCu déu
c6 7 16i, va liét ké cac truong 16i kém theo; (2)
kiém tra tén 16p 16 16p 18i dwoc chi dinh cu
thé, vi du “Cot dién” trong co s& dit liéu khéc
v6i “Cot dién dang diém” trong dir liéu tiéu
chuan; (3) kiém tra bi danh ciia 16p ciing chi
dén timg trudng hop sai cu thé, vi du nhu 16p
“CotDien” bi 15i vi trong CSDL tham chiéu la
CotDienS, CotDienP, v.v.
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. N L S . . Toéng s6 So doitwong  S6 ddéi twong Phin tram)
. |5TT Ngi dung danh gia D liu danh gia 36itwong | danh gia | khong théa min | théa man
161 160 Kiém tra tén tnrémg ding quy dinh  Lép-Nghm 6 t6 qua dwoc dang ving 10 10 0 100
162| 161 Kiém wra tén trwimg dimg quy dinh  Lép-Céng giao thong dang dwing 7 7 0 100
163| 162 Kiém tra tén tnrdmg dfng quy dinh Lép-Céc ddi trgng mit dirdmg bé dang ving 8 8 4] 100
164| 163 Kiém tra tén tnvdng dimg quy dinh  Lép-Céc déi nrong dwéng bd khdc dang ving 6 6 0 100
165 164 Kiém ira tén trwimg dimg quy dinh ~ Lép-Céng trinh giao théng dwdmg sét dang vimg 7 7 0 100
166| 165 Kiém tra tén tnrdmg dfng quy dinh Lép-Ga cép treo dang viing, 7 7 4] 100
167| 166 Kiém ira tén trwdng dimg quy dinh  Lép-Béa thuy ndi dia dang vimg 8 8 0 100
168| 167 Kiém ira tén trwimg dimg quy dinh  Lép-Chu tim dang ving [ 3 1 87
169| 168 Kiém tra tén tnrdng dfing quy dinh  Lép-Nhém au tim dang viing & 6 0 100
170| 169 Kiém ira tén 1ép ding quy dinh Dataset-BienGioiDiaGioi 11 11 0 100
171 170 Kiém tra tén 16p ding quy dinh Dataset-CoSoDoDac 3 3 0 100
172| 171 Kiém tra tén 16p ding quy dinh Dataset-DanCu 45 45 6 g6,
173| 172 Kiém ra tén 1ép ding quy dinh Dataset-DiaHinh 11 11 0 100
174| 173 Kiém tra tén 16p ding quy dinh Dataset-GiaoThong 43 43 6 86
175| 174 Kiém tra tén 16p ding quy dinh Dataset-PhuBeMat 12 12 4 66,
176/ 175 Kiém tra tén 1ép ding quy dinh Dataset-ThuyVan 43 43 0 100
177| 176 Kiém tra bi danh(alias) 1&p ding quy di Datasect-BienGioiDiaGioi 11 11 o 100
178| 177 Kiém tra bi danh(alias) lop ding quy & Dataset-CoSoDoDac 3 3 0 100
172| 178 Kiém tra bi danh(alias) lép ding quy di Dataset-DanCu 45 45 14 68
180| 179 Kiém tra bi danh(alias) Iép diing quy & Datasct-DiaHinh 11 11 o 100
181| 180 Kiém tra bi danh(alias) l¢p ding quy di Dataset-GiaoThong 43 43 15 65
182| 181 Kiém ira bi danh(alias) lép ding quy di Datasct-PhuBeMat 12 12 4 66
183| 182 Kiém tra bi danh(alias) 16p diing quy & Dataset-ThuyVan 43 43 3 E
184| 183 Kifm tra kifu déi twong trwémg dimg g Lép-Dudng bién gidi qudc gia trén dat lidn 9 9 0 100
~ > N )
) ’ ’ ’ X R A A7 A ’ ~ Jen
Hinh 4: Trich bdo cao loi tong quan vé mé hinh cau truc di liéu
1 | Niji dung danh gia Dir liéu danh gia Loi chi tiét 1 Nii dung danh gia Dik liéu danh gia Loi chi tiét
86 |Kiém tra tén tnromg ding quy dinh |Lép-Cay hang ndm i 303 ) TENLGP
47 |Kiém tra tén truomg diing quy dinh_|Lop-Cay lau nam 304 Kiém tra tén 16p dang taset-BienGioiDiaGioi | Khong ¢ 161
88 Kiém tra tén truong ding quy dinh |Lop-Bé mat cong trinh 305 én 1 Da [Khong co 15i
» sewi-ew |
%0 | 307 Ct dié
ELLI Cot dien dang ving
00 (A | Céng trinh phu tro dang duéng
310 Cong trinh phy trg dang ving
3 Cét dién dang diém
312
96 |Kiém tra tén inromg ding quy dinh |Lép-Bé mat khu dan cur 313 Kiém tra tén I6p ding quy dinh

a7 314 Kiém tra quy dinh
ag | 315
9| 316 _
100 37| Buomg ra vao cia tau thuyen dang vim
101 38| Taluy dwémg giao thing
102 ELEIN
103 thucVat 320
1 Noidung danh gia Dir ligu danh gia Lfni rII:::’l:fl 1 N@i dung danh gia Dir iéll danh gia ‘
) 16p diing qu{Dataset-BienGioiDiaGioi _|ikhong eo 18117 e I
) 16p ditng qu{ Dataset-CoSoDoDac Khong co 16i 2653 Kiem tra pham vi mien gid trf thuge|Geodatabase
) 16p diing quiDataset-DanCu 2654 DoiTuongRanhGioi
= g °‘D’T°:nh i 2655 LoaiTramDinhViVeTinh
a3a ong 0] =
840 o CongTrinhVanHoaS i LoaiOngDan =
841 2657 LoaiTrangThaiNuocMat
842 2658 MauSac
843 CungTr]_nhTunGlmeN _guungP 2659 LoaiNguonNuoc
844 CongTrinhXuLyChatThaiP =
45 2660 LoaiCangHangKhong
846 e B 2661 LoaiRanhGioiNuocMatQuyUoc
a7 CotDienS 2662 HuongBaoHieu
848 CongTrinhPhuTroC HiahD
849 CongTrinhPhuTroS A aﬂ%
as0 CotDienP 2664 TrangThaiXuatLo
851 NhaC 2665 LoaiMoc

~
A

Hinh 5: Trich mot so bao cdo [0i chi tiét vé mo hinh cau truc

Bang 1: Trich xuat thong ké 16i kiem tra ThuyVan 43 o 100
5 5 adi A BienGioiDiaGioi 11 o| 100

STT Noi dung | Dataset Dir liéu ST‘)O;(% ?30:01 frl;:
kiém tra kiém tra Xe g . CoSoDoDac 3 0 100

tuwong | loi ding
S6 doi twong la lop Kiém tra |DanCu 45 14 68

bi danh i
BienGioiDiaGioi 11 0 100 2 ctia 16p DiaHinh 11 0 100
CoSoDoDac 3 o 100 (Alias)  |GiaoThong 43 15 65
| Kiém tra |PanCu 45 6 86 PhuBeMat 12 4 66
©€nlép  |\piafinh 11 o 100 ThuyVan 43 3 93
GiaoThong 43 6 86 Kiém tra (BienGioiDiaGioi| 11 o 100
3 |kidu déi

PhuBeMat 12 4 66 twong CoSoDoDac 3 0 100
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khong  |pancy 45 14 68
gian
DiaHinh 11 0 100
GiaoThong 43 15 65
PhuBeMat 12 4 66
ThuyVan 43 3 93
S6 doi tiwong la truong
BienGioiDiaGioi 93 0 100
CoSoDoDac 27 0 100
» DanCu 341 9] 97,4
Kiém tra
4 |tén DiaHinh 83 0 100
truong )
GiaoThong 356 11 96,9
PhuBeMat 87 14] 83,9
ThuyVan 334 0 100
BienGioiDiaGioi 93 0 100
CoSoDoDac 27 0 100
Kiém tra |DanCu 341 11 96,7
s (Kieudr | py Hinh 83 0| 100
liéu cta
trudng  |GiaoThong 356 11 96,9
PhuBeMat 87 14] 83,9
ThuyVan 334 0 100
BienGioiDiaGioi 93 0 100
CoSoDoDac 27 2 92,6
Kiém tra |DanCu 341 13 96,2
6 |84 |DiaHinh 83 1| 988
Null ctua
trudng  |GiaoThong 356 13| 96,3
PhuBeMat 87 15 82,7
ThuyVan 334 3 99,1
BienGioiDiaGioi 93 0 100
i CoSoDoDac 27 0 100
Kiém tra
do dai DanCu 341 11 97,4
7 |cua DiaHinh 83 o/ 100
truong
dang quy |GiaoThong 356 11| 96,9
dinh
PhuBeMat 87 14| 839
ThuyVan 334 0 100
BienGioiDiaGioi 93 0 100
Kiém tra CoSoDoDac 27 9 97,4
gidtri  Ipapcy 341 o| 100
mac dinh
8 |cua DiaHinh 83 11 96,9
truong 3
dtng quy GiaoThong 356 14 83,9
dinh IphyBeMat 87 o 100
ThuyVan 334 0 100

S6 doi twong la Domain

Kiém tra
pham vi
9 |mién gia
tri thude
tinh

3.2.3. Thao ludn

Céc két qua kiém tra & trén dugc ki€ém tra

Geodatabase 122 12 90

va so sanh théng qua phuwong phéap kiém thu
cong duéi sy hd tro ctia phan mém ArcCatalog
trong ArcGIS. Sir dung phan mém ArcCatalog
mo Geodatabase Nam Dinh. Str dung Phu luc
A vé “danh muc d6i tuong dia 1y co s6 dit liéu
nén dia ly quéc gia ty 1& 1:2.000, 1:5.000,
1:10.000” ciia QCVN 73:2023/BTNMT d¢
ddi chiéu vé tén Feature Dataset; tén, bi danh,
kiéu dir liéu khong gian cua cac Feature Class
trong mdi Feature Dataset; tén, kiéu dir liéu,
domain cua cic truong trong moi Feature
Class. Dya trén két qua kiém tra cia hai
phuong phap cho thiy: (1) vé d chinh xAc,
hai phuong phap cho két qua gidng nhau ca vé
s6 luong va déi tuong 16i. S6 lwong c6 16 16p
bi 15i tén, 36 16p sai bi danh, 34 truong co tén
sai so voi quy dinh, 36 truong sai kiéu, 39
truong 16i v& d6 dai, mién gia tri thudce tinh co
12 Domain 13i trén toan bd GDB. (2) vé thoi
gian, phuong phap thu cong tén 02 ngay dé
kiém tra, thong ké. Trong khi d6, phuwong phap
tr dong bang phan mém chi tén 2 phit cho tat
ca cac thao tac. (3) hiéu qua vé nhan luc, trong
qua trinh kiém tra bang thi cong, phai str dung
t6i thiéu 2 nguoi thuc hién dé kiém tra chéo,
tranh cac sai sot do chu quan, trinh d¢ va kinh
nghiém ctia nguoi kiém tra. Nguoc lai, phan
mém chi cin 1 nguoi thye hién, biét cach st
dung phﬁn mém 14 c6 thé thuc hién duge thao
tac kiém tra mot cach dé dang.

4. Két luan

Bai bao da tién hanh nghién ctru dua ra
quy trinh, thut toan kiém tra mtrc d6 phu hop
cta dit liéu v6i khung CSDL nén dija 1y ty 18
1:2.000, 1:5.000, 1:10.000. Tt quy trinh do,
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bai bao da thuc nghi¢m phuong phép 1ap trinh
GIS bang thu vién ArcObject dé xay dung
phan mém hd tro kiém tra theo phwong phap
tu dong. Két qua phan mém dwoc danh gia
thong qua kiém tra bd CSDL nén dia Iy tinh
Nam Dinh ty 1& 1:10.000. Qua két qua cho
thiy phan mém mang lai hiéu qua cao, thoi
gian xtr 1y nhanh, két qua kiém tra hoan toan
chinh xac, khach quan va minh bach, khong
phu thudc vao yéu t6 chii quan caa con nguoi.

Tai liéu tham khao

[1]. Rasheed, M.U., S.R. Ahmad, and
R.J.J.0.G.LS. Saleem, Building a Geodatabase
for Parcel and Cadaster Mapping and Add-Ins
Development: A Case Study for Defense
Housing Authority (DHA), Lahore, Pakistan.
2015. 7(6): p. 588-597.

[2]. Quéc Hoi, Luat do dac va ban do.
Luat sd: 27/2018/QH14 ngay 14 thang 6 nim
2018, 2018.

[3]. Chinh Phu, Nghi dinh quy dinh chi
tiét mot s6 diéu cua Luat do dac va ban do. sb:
27/2019/Nb-CP, ngay 13/3/2019, 2019.

[4]. BO Tai nguyén va Moéi truong, Quy
dinh k¥ thuat vé mé hinh céu trac, ndi dung co
so dir liéu nén dia 1y qudc gia ty 1& 1:2.000 va
1:5.000. Thong tu sd 23/2019/TT-BTNMT
ngay 25 thang 12 nam 2019, 2019.

[5]. BO Tai nguyén va Moi truong, QCVN
42: 2020/BTNMT, Quy chuén k¥ thut qudc
gia vé chuan thong tin dia 1y co s. Thong tu
56 06/2020/TT-BTNMT ngay 31 thang 8 nam
2020, 2020.

[6]. BO Tai nguyén va Moéi truong, Quy
dinh k¥ thuat vé mé hinh cau tric, ndi dung co
s& dir liéu nén dia 1y qudc gia ty 18 1:10.000,
1:25.000. Thong tu S6 15/2020/TT-BTNMT
ngay 30 thang 11 nam 2020, 2020.

[7]. B6 Tai nguyén va Moi truong, QCVN
71:2022/BTNMT, Quy chuin k¥ thuat qudc
gia vé vé co s& dit liéu nén dija 1y qudc gia ty
16 1:50.000, 1:100.000. Thong tu s
07/2022/TT-BTNMT ngay 30 thang 6 nam
2022, 2022.

[8]. BO Tai nguyén va Moi truong, QCVN
73:2023/BTNMT, Quy chuin k¥ thuat quéc
gia vé co so dit lidu nén dia 1y qubc gia ty 16
1:2.000, 1:5.000, 1:10.000. Thong tu
08/2023/TT-BTNMT ngay 31/7/2023, 2023.

[9]. Quoc Yen Phan, Anh Tuan Tran, and
T.X.H. Bui, Research on spatial consistency
checking according to National Technical
Regulation on basic Geographic Information

Section on Special Construction Engineering,
2023. Vol. 06, No. 02 (Dec. 2023).

[10]. Kukulska, A., et al., Methodology of
evaluation and correction of geometric data
topology in QGIS software. Acta Scientiarum
Polonorum: Formatio Circumiectus, 2018.
17(1).

[11]. Sehra, S.S., J. Singh, and H.S. Rai,
Assessing OpenStreetMap data using intrinsic
quality indicators: an extension to the QGIS
processing toolbox. Future Internet, 2017.
9(2): p. 15.

[12]. Susetyo, D.B. and A.P. Perdana.
Automation of Indonesian Topographic Data
Quality Control Using Data Reviewer. in
International Conference on Technology,
Innovation, and Society (ICTIS). 2016.

[13]. Hendricks, M., J. Athey, and A.
Macpherson, QA/QC of GeMS DataCase
Study: The Alaska DGGS Geologic Mapping
System. 2022.

[14]. Booth, B. and A. Mitchell, Getting
started with ArcGIS. 2001, Esri Redlands,
CA, USA.

TAP CHI KHOA HOC PO PAC VA BAN PO SO 61-9/2024 23



Nghién ciru - Ung dung

[15]. Eldrandaly, KJ.IAJLT,
Developing a GIS-based MCE site selection
tool in ArcGIS using COM technology. 2013.

accessibility plugin based on ArcGIS engine.
2020. 13: p. 1-8.

[19]. Li, B., et al. Development of an

10(3): p. 276-282.
[16]. Li, Z., et al, Component GIS,
ArcObjects and ArcGIS Server. 2020: p. 103-117.

[17]. Amirian, P., Beginning ArcGIS for
desktop development using. NET. 2013: John
Wiley & Sons.

[18]. Hou, J., H. Yuan, and S.J.A.J.0.G.
Sun, Design and application of spatial

aquaculture suitability assessment system of
sea areas based on plug-in technology. in 2020
International Conference on Big Data,
Artificial Intelligence and Internet of Things
Engineering (ICBAIE). 2020. IEEE.

[20]. Qin, Y., et al,
optimization model of transmission line based
on GIS and genetic algorithm. 2023. 17: p.
100266.

Automatic

Summary

Research on building a tool to check the suitability of the national fundamental
geographic database framework structure at scales of 1:2,000, 1:5,000, 1:10,000

Anh Tuan Tran, Thi Xuan Hong Bui
Department of Survey, Mapping and Geographic Information Viet
Quoc Yen Phan, Le Quy Don Technical University, Ha Noi, Viet Nam

Nowadays, the vast demand for geospatial information is constantly increasing in various
fields. Therefore, the quality of the national fundamental geographic database is critical. If the
data has many errors and is of inadequate quality, it will affect management and the final result
of the decision support problem. The paper introduces GIS programming techniques using the
ArcObject library to build a tool to support checking the level of data conformity with the
national fundamental geographic database framework at scales of 1:2,000, 1:5,000, 1:10,000.
The tool works as a Plug-in in ArcMap software. The tool was tested on a geographic data set
of the Nam Dinh area at a scale of 1:10,000. The software errors returned on the test dataset
were compared with the results of manual checking. The number of errors in class names,
aliases, field types, and value domains was completely accurate. The tool shows apparent
efficiency in terms of time, accuracy and transparency of test results.

Keywords: GIS data quality check; GIS programming; Geographic database structure;
ArcObject
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