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Tom tit

Chét luong dit liéu cho phép do ludng su phi hop cua co sd dit liéu vao linh
vuc ung dung. Néu chat lugng khong dam bao, két qua phan tich va hd tro ra quyét
dinh khdng chinh xac, gay ra ton that to Ién trong nhiéu hoat dong nhu quy hoach,
hd trg cac hoat dong quan su, logistic, v.v. Kiém tra tinh nhat quan khong gian xac
dinh su khong thdng nhat logic theo quy tic khong gian di quy dinh trudc, bao
gom du thira, chong de dit liéu, két ndi, v.v. Bai bao nay thuc nghiém kiém tra tinh
théng nhat cuaa thanh phan nay theo quy chuan ky thuat vé mé hinh cau tric, noi
dung co so dit liéu nén dia ly qudc gia ty 1& 1:5.000 khu vyc thi xa Bién Hoa.
Nghién ctu thuc hién xay dung céc luat kiém tra dua vao toan tir khdng gian moi
quan hé gita hai ddi twong hinh hoc trong GIS. Qua thuc nghiém trén mot sé
Feature Class dién hinh ctia nhém Giao Thong cho thay rang: Phan trim 15i I6n
nhat 12 quan hé giira I16p cau giao théng va tim duong bo 14,22%; tiép theo 12 15i
vé tring lap dix liéu cua 16p ndt mang duong bd 12,11%; sau d6 1a quan hé giita
mat duong bo va ranh gi¢i duong bo 3,52; 16i dinh treo cua tim duong bo 0,97%.

T khoa: Geographic information, Geospatial Quality Data, Quality model,
Quality Test, Quality Evaluation

1. Giéi thiéu

Chét lwong 1 toan bo céac tinh ning va dic diém caa mot san pham hoac dich
vu ¢6 kha nang dap (ng cac nhu cau nhat dinh. Chat lugng dir liéu khéng gian 12
tat ca cac tiéu chi vé k¥ thuat, tinh niang, va dic diém dap tmg duoc quy dinh dit ra
[25]. V&i nhu cau st dung thong tin dja khdng gian ngdy cang ting, viéc tao ra dix
licu c6 chat luong tot ngay cang trd nén quan trong. Bong thoi, su canh tranh trén
thi truong ngay cang nhiéu, thuc day cac nha san xuat di liéu can phai nang cao
chat lugng dit liéu caa ho [11]. Pé 1am duoc diéu ndy, chlng ta can kiém soét chat
lugng dit liéu GIS theo mét theo quy chuan nhét dinh. Trong d6, thdng tin vé chat
lwogng dit liéu phai duoc luu trix trong tép siéu dix liéu nham cung cdp cho ngudi



dung khi can thiét [5], va né 1a chia khoa cho viéc tai sir dung dit liéu va dic biét
trong danh gia dit liéu c6 phu hop véi linh vuce trude khi ap dung [15], [ 16].

Khai niém vé tinh théng nhat logic ban dau dugc giéi thiéu cho muc dich tich
hop co s& dit liéu, lién quan dén sy ton tai mau thuan logic trong mét bo dit lidu
[9], [12]. C4c rang budc d6 1a cac quy tic didu chinh dit liéu voi ciu trac da chon
va cung cdp co hoi dé tdi uu hoa téc do luu triv/truy xuat. Khai niém nay sau do
dugc cong dong dia khdng gian st dung dé giai quyét cac loai mau thuin khéc
nhau phét sinh trong quéa trinh nhap va phan tich dir liéu trong GIS. Tinh thong
nhat logic c6 mdi twong quan cao véi cac 18i vi tri. Bai vi ¢6 rat nhiéu loai 15i vi tri
trong cac du an GIS cd thé co tac dung phu trong viéc phan tich va st dung thdng
tin [9].

Trén thé gii da co mot sé phan loai chat luong dit lieu khdng gian tir nhitng
nam 1980. Trong hau hét tat ca cac nghién ctu, cac quy chuan, tiéu chuan quéc té,
nam yéu té chinh mé ta do chinh di liéu nén dia ly 1a tinh day du, tinh nhat quan,
d6 chinh xac thoi gian, d6 chinh xéac chu dé va do chinh xac vi tri [1], [ 2], [ 4], [
8], [ 14]. Dua trén tiéu chuan 1SO 19157:2013, tinh théng nhét logic c6 thé duoc
dinh nghia 13 “mirc 6 tuan thu cac quy tic logic vé cau trac dir liéu, phan bo va
cac mdi quan hé”. Bén yéu té phu chinh duge xem xét dé dam bao tinh nhét quan
logic trong tiéu chuan nay Ia tinh nhat quan vé khai niém, tinh nhat quan vé mién,
tinh nhat quéan vé dinh dang va tinh nhat quan vé cau trdc lién két. Tinh nhat quén
vé khai niém giam sat viéc tuan thu cac quy tic cua lugc d6 khai niém. Tinh nhat
quan cua mién kiém tra cac pham vi gi4 tri, phai nam trong cdc mién gia tri nhat
dinh trong khi tinh nhat quan vé dinh dang kiém soat dinh dang duogc luu trix theo
cau trdc dix liéu vat ly. Tinh nhat quéan cu tric lién két kiém tra tinh chinh xéc cua
cac dac diém ciu trdc lién két duoc ma hda [18]. Nhu vay, tinh théng nhat khong
gian duoc xem nhu tinh thong nhat vé cau trdc Topo (lién két). N6 gom nhiéu quy
dinh khac nhau nhu bit diém qua muac (overshoots) hoic dudi mac (undershoots),
ving khong déng, ving tu cat, duong ton tai diém treo, duong tu cat, dudng tu
chong dé, diém giao 16 khdng nam trén duong, v.v.

Tai Viét Nam, nguoi ding san pham va cac nha khoa hoc vé linh vuc GIS
chua quan tdm nhiéu dén chat luong dix liéu nén dia ly. Tuy nhién, céc tiéu chuan,
quy chuin co ban theo kip duoc cac tiéu chuan cua qudc té. Nam 2020, Bo Tai
nguyén va Méi truong da c6 Thong tu s6 06/2020/TT-BTNMT ngay 31 thang 8
nam 2012 Quy dinh Quy chuan k§ thuat qudc gia vé chuan thong tin dia 1y co s
véi md s6 QCVN 42:2020/BTNMT [22]. Quy chuan nay thay thé quy chuan
42:2012/BTNMT [20]. Trén co s& quy chuan trén va luat do dac ban d6, Bo Tai



nguyén va Méi trudng ciing da xay dung cac quy dinh ky thuat dir liéu nén dia ly
cho cac loai ty 18 16n [21], trung binh [23] va ty 1& nho [24]. Pay la cac can cir dém
kiém soat chat luong dir liéu nén dia Iy mét cach tét va hiéu qua nhat.

Theo céc quy chuin, hién nay c6 cac giai phap kiém tra chét luong dit liéu 1a
kiém tra thu cong, kiém tra tu dong va ban tu dong [22]. Dit liéu GIS ngay cang
tang 1én vai s6 luong 16n, viéc kiém tra chét luong dir liéu voi hang trim 16p dit
lieu va hang chuc tham sé chét luong gay ra kho khin cho phuong phap thu cong.
Phuong phap nay doi hoi nhiéu thoi gian va tén kém vé chi phi. Véi su bung nd
cdng nghé thong tin, cong nghé GIS ngay cang phét trién vuot bac. Nguoi dung co
thé str dung cac chire nang phan tich khong gian trong cac phan mém GIS may tinh
dé ban dé kiém tra chat luong dir lieu GIS nhu ArcGIS, Maplinfor, FME,
Microstation, QGIS, v.v. Ngoai ra, c6 cac cong cu chuyén dung dé kiém tra chat
lugng dir licu nhu ArcGIS Data Reviewer, SQUAD for QGIS, Check for
topological errors; check validity; DSG Tool, FME [13], [ 17], [ 19]. Trong do,
ArcGIS Data Reviewer 1a cong cu dugc sir dung pho bién nhat hién nay [3], [ 10], [
19].

Trong béi canh cong nghé 4.0, cong tac chuyén ddi s6 dang trién khai sau
rong ¢ nudce ta. Co so dit liéu nén dia Iy 1a dix lidu nén tang, thanh phan quan trong
cua chuyén do6i sé qubc gia. Dir liéu khong gian co day du cac thdng s6 vé chat
luong dir liéu can duoc quan tim dung mac. Muc tiéu cua bai bao nay la thuc
nghiém quy trinh kiém tra ty dong chat lugng dir liéu khdng gian dugce quy dinh
boi QCVN 42:2020/BTNMT. Bai béo tap trung vao ap dung céc ky thuat GIS dé
phan tich mdi quan hé khdng gian, kiém tra tinh théng nhat logic cua dir liéu khéng
gian trong mot ddi twong va giira cac ddi twong khac nhau, dap tng dugc cac yéu
cau ky thuat quéc gia.

2. Phuong phap

2.1. Quy trinh kiém tra chdt lwong di¥ ligu theo quy chudn Vigt Nam

Theo quy chuan QCVN 42:2020/BTNMT, thyc hién quy trinh danh gia chét
luong dir lidu nén dia 1y co 5 budc (Hinh 1) [22]. Ap dung quy trinh nay dé danh
gia tinh théng nhat khong gian theo quy chuan ki thuat caa dit liéu GIS cy thé nhu
sau:

Budc 1. Xac dinh céc tiéu chi chat lugng va pham vi dp dung cho ting tiéu
chi: Tiéu chi chinh 1a Mutc d6 phu hop cua dit liéu véi md hinh cau tric dir liéu
(Logical consistency), tiéu chi phu la cac quan hé khdng gian (thong nhat vé
Topo). Pham vi khdng gian ap dung cho tiéu chi nay la toan bo khu vuc cua tap dir



liéu. Gi6i han vé dbi twong céc 16p dir liéu va quan hé khdng gian theo quy dinh
chat luong dit liéu cua tieng loai ty 18 dit lidu.

Budc 2. Xac dinh phép do chét luong dir liéu: C6 mot sé phép do co ban nhu
xac dinh 181, tac 1a danh dau va hién thi nhitng ddi tuong 18i cho ngudi dung; dém
s6 16i va tinh % bi 16i. DAy 1a nhitng phép do co ban cho ngudi ding biét 131 dé sira
chita va danh gia xem tap di liéu c6 dat hay khong. Déi véi yéu té chat lugng vé
tinh tuan tha quan hé khong gian, &p dung phép do xac dinh 15i va dém 13i cho cac
tiéu chi phu nhu: L3i ty chong dé cua cung; 18i cung tu cat; 15i dinh treo caa cung;
15i chong xép bé mit; 16i khoang hé giira cac bé mat; 16i bé mat tu giao khdng hop
1&; 161 cung khdng tring véi cung; 18i diém khéng nam tai vi tri dau, cudi cung; va
15i quan hé gitra cung va bién caa bé mit.

Budc 3. Xac dinh va ap dung phuong phap danh gia chat luong dit lidu: Doi
véi moi quan hé khdng gian, viéc xac dinh thu cong bang mat thuong 1a rat kho
khan, tén kém thoi gian va kinh phi. Tan dung sac manh céc ky thuat GIS dé xac
dinh bang phuong phap tu dong s& dem lai hiéu qua cao.

Budc 4. Phan tich két qua kiém tra: Phan tich cac két qua danh gia chét luong
dix liéu, néu cu thé cac truong hop 15i va viét bao céo.

Budgc 5. Két luan vé chat lugng dix liéu: Banh gia & muc dat hoic khong dat
trén co so o sanh cac két qua kiém tra véi cac yéu cau cho timg tiéu chi danh gia.
Déi véi trudong hop chit luong vé mébi quan hé khong gian, yéu cau dua ra 13 phai
dat 100% tap dit liéu khong c6 16i. C6 nghia 13, con ton tai 16n hon hoic bing 01
16i 1a tap dir licu khong dat.
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Fig 1. Quy trinh kiém tra chdt lwong di liéu nén dia ly theo QCVN 42:2020
[22]

2.2. Phwong phdp kiém tra tinh théng nhdt Topo bang cong cu GIS

2.2.1. Mgt so toan tiz quan hé khdng gian trong GIS

Dé thuc hién kiém tra chat luong khéng gian cuaa dit liéu, st dung cac toan tu
khong gian l1a can thiét. C6 6 toan tir khong gian pho bién la: Equals, 1a phan bén
trong va kiéu hinh hoc gidng hét nhau; Intersects, Ia hai d6i twong cé quan hé chua,
nam bén trong, cat ngang, cham hodc chong d¢; Contains, 1a mot trong hai d6i
tuong 1a tap con caa ddi twong con lai ma c6 phan bén trong giao nhau; Within,
toan tir nay nguoc lai vai toan tir Contains; Crosses, la mot truong hop con cua
Intersects, chi quy dinh cho méi quan hé giita duong véi duong, duong véi ving;
Touches, hai dbi twong cham nhau 1a c6 dinh giao nhau nhung cac ddi tuong
khdng tring nhau; va Overlaps quy dinh cho hai d6i tuong hinh hoc cung loai va



giao diém cua chiing ciing ¢ cung loai hinh hoc nhung giao diém khéc véi ca hai
hinh hoc ban dau [7].

Bang sau liét ké cac méi quan hé khong gian dugc hd trg dé xac dinh méi
quan hé khéng gian giita hai dbi twong hinh hoc. Ky hiéu déi twong hinh hoc l1a
diém P (Point), dudng gap khic C (Curve) va vang 1a S (Surface).

Bang 1. Cac toan tir khdng gian hé tro méi quan hé gitta hai doi twong hinh
hot [7]
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2.2.2. Ap dung cac kj thudt phan tich GIS trong kiém tra tinh nhdt quan
khéng gian

Pé kiém tra tuy dong cho toan bd tap di liéu va cho cac yéu té chat luong
khong gian khéac nhau. Thyc hién 5 budc quy trinh & trén dudi sy hd tro cua cong
cu ArcGIS Data Reviewer (Hinh 2) [6].

Trong cac budc thyc hién, budc quan trong nhat 1a tao bo luat kiém tra bang
cong cu Reviewer Batch Job Manager. Bo luat nay chinh 1a mo hinh hoa céc luat
vé chat luong dir liéu theo quy dinh trong QCVN 42:2020/BTNMT. Bé thuc xay
dung bo luat kiém tra chat lugng, can xac dinh mot sé tham sé:

- Tham sé cac 16p dbi twong dir liéu dau vao can kiém tra. C6 thé thuc hién
kiém tra cho dir liéu toan bo céc 16p hoic gisi han tap dit liéu bang cac cau lénh
SQL,;

- Tham s6 vé toén tir khdng gian. C4c toan tr nay da duoc liét ké ¢ Bang 1,
ngudi dung lra chon kiéu toan tir cho pht hop véi ting luat khdng gian khéc nhau
(Hinh 2).
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Fig 2. Quy trinh kiém tra tw déng bang ArcGIS Data Reviewer [6]

- Con mot s6 tham sé khac vé mire d6 quan trong caia phép kiém tra, dung sai
dé xac dinh ddi tuong 13i, v.v. C4c tly chon nay phu thudc vao tung yéu té kiém
tra cu thé.

Sau khi da 1ap bo luat kiém tra, thuc hién xac dinh 13i tu dong bang phan
mém, xac dinh va phan loai tap 18i dé tinh toan phan tram 15i va lap bao cdo. Céng
thirc tinh phan tram phan tir 15i nhu sau:

Téng st phin tir ldi ena lép d6i tvong

Phan tram 16i = * 100%

Téng s phin ti thudc pham vi kiém tra cia l&p dbi twong

[22]

3. Thuc nghiém va danh gia

3.1. Diz ligu va khu varc thuc nghiém

Dit liéu thuc nghiém 1a nhdm Iép dir liéu giao théng cua tap dir liéu co s¢ nén
dia Iy ty & 1:5.000 thi x& Bién Hoa, gdm cac phuong xa: Phuong Long Binh,
Phuong Tan Hoa, Phuong Tan Bién, Phuong H6 Nai, Phuong An Binh, Phuong
Tan Hiép, Phuong Tam Hoa, v.v. Dir liéu dugc xay dung dam bao theo mé hinh,
cau trdc noi dung quy chuan Thong tu sd 23:2019/BTNMT va QCVN
42:2020/BTNMT, gdm 7 nhém dit liéu, twong duong voi 7 Feature Dataset: Bién
gioi dia gioi (BienGioiDiaGioi), co s& do dac (CoSoDoDac), Thuay van
(ThuyVan), Giao thong (GiaoThong), Dan cu (DanCu), Pia hinh (DiaHinh), va
Phu bé mat (PhuBeMat). Trong mdi Feature Dataset c6 céc I6p dir liéu goi 1a
Feature Class. Nghién ctu thuc nghiém trén mot sé Feature Class dién hinh cua
nhém Giao Thong nhu: Ndt mang duong bd ¢d 16512 ddi twong, doan tim duong
bo 8265 dbi tugng, cau giao thdng 204 ddi tuong, mat duong bod 2668 d6i tuong,



ranh gii dudng bo 18163 dbi tuong (Hinh 3). Pay 1a nhiing 16p dit liéu dién hinh
cho cac phan tich khong gian dé xac dinh tinh nhat quéan chat luong dit liéu khong
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Fig 3. Dir lieu Geodatabase va khu vuc thuc nghiém

3.2. Két qud thuc nghiém
3.2.1. Xay dung bé ludt cho nhom diz liéu giao thong

Pé thuc hién noi dung kiém tra, viéc xac dinh cac ddi twong va phép do chat

luong duoc thuc hién dau tién. Phép do chat luong chung duoc thyc hién cho toan
tap dix liéu 1a “Xac dinh s6 dbi twong trung 13p”. Phép do nay kiém tra yéu t6 du
thira dir liéu, ma cu thé 1a dir liéu khdng gian, duoc ap dung quy tic “Duplicate
Geometry”. Ngoai ra, cac lop doi tugng duge xac dinh theo ting tiéu chi riéng theo
quy chuan nhu Bang 2:

Bdang 2. Phép do chat lwong va ludt khong gian &p dung cho ting lop diz liéu

Kiéu , Poi
doi Phép do chat lwgng twong Luat ap dung
twong quan h¢
Tim Xac dinh 15i tu chong dé cua Must Not Self-Overlap
duong | cung
bo Xéc dinh 16i tu cat nhau caa cung Must Not Self-Intersect
Xac dinh 16i dinh treo cua cung Must Not Have Dangles
Xac dinh dau, cudi cung khong | NGt mang | Endpoint ~ Must ~ Be
trung vai vi tri caa diém duong bo | Covered By
NUt Xac dinh diém khong nam tai vi | Tim Point Must Be Covered
mang | tri dau, cuoi cung duongbo | By Line, Must Be
duong Covered By Endpoint




bo Of
Cau Xac dinh cung khong trang voi | Tim DoanTimDuongBo
giao cung thugc kiéu doi tugng khac | duong bo | Must Overlaps
théng CauGiaoThong
Mt Xac dinh 15i viing nhé area Check <25m?
duong Xac dinh 15i chong xép/15 hong Polygon Overlap/Gap
bo bé mit
Xac dinh s6 13i bé mit ty giao MultiPart Plolygon
khong hop 1é Check
Xac dinh s6 16i quan hé gittabé | Ranh gigi | RanhGioiDuongBo
mat va duong bién duong bd | Must be Covered by
Boudary Of
MatDuongBo

3.2.2. Két qua kiém tra chdt lirong tinh nhdt quan dé liéu khdng gian

Sau khi d3 xac dinh cac yéu té va phép do chat luong, thuc hién xay dung bo luat
va danh gia chat lugng ty dong bang phan mém. Nghién cau tng dung phan mém
ban quyén cua hang ESRI, bo phan mém ArcGIS géom: ArcMap, ArCatalog va
cong cu Data Reviewer. Thuc hién quy trinh kiém tra chat lugng dix liéu theo bo
luat va két qua nhu bang tong hop sau:

Bang 3. Tang hop 16i tinh nhdt quan khéng gian

Tong so | Phan
e Ny 15i tram
TT Lép doi twong Tén loi (@i I5i
twgng) | (%)
1 | Tim duong bo Tu chong dé cta cung 0 0
2 | Tim duong bo Tu cat nhau cua cung 0 0
3 | Tim duong bo binh treo cua cung 80 0,97
Tim duong bo, NGt mang | Bau, cudi cung khéng tring
4 . n s e 0 iR 1 0,01
duong bo véi vi tri caa diém
5 | NGt mang dudng bo Trung lap di tuong 2000 1211
5 C;?lu giao thong, Tim duong K.r:(“)ngA 'trl‘mg Voi ,cung thuoc 29 142
bo kiéu doi tuong khac
7 | Mit duong bo L6i ving nho 19 0,71
8 | Mat duong bo Chéng de&/16 hong bé mit 12 0,45
9 | Mat duong bo Bé mit ty giao khong hop 1¢ 0 0,00
10 Mét du’(‘)r[]g bo, Ranh gidi Xf'xc c?inh‘ s6 If*)i quan hé gitta Y 250
duong bo bé mat va duong bién ’




11 | Ranh giéi duong bo Trung lap d6i tuong 172 0,95

Cac thanh phan duoc kiém tra theo luat da xay dung ma khdng c6 trong bang
nay la nhitng thanh phan c6 0% I3i, tic 1a dat yéu cau theo quy chuan dat ra.

L&i trung lap dir liu: Day 1a 16i thuong xuyén xay ra do qua trinh chinh stra,
bién tap dir lieu (Fig 4). Lop dir liéu Ranh gigi duong bd véi 2000 ddi tuwong
(12,1%) va Nt mang dudng bo véi 172 dbi tugng (0,95%). Qua kiém tra chi tiét
I6p NGt mang duong bd, chi mot sé it diém nat mang 1a khong bi 16i tring lap, sb
luong 16i chiém cao nhat, gay ra du thira dir liéu va ton bd nhé.
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Fig 4. Lai trung lgp diz liéu véi 1ép Nat mang dwong bé va Ranh gidi duong
bo
Lai dau, cudi cung khdng tring vai vi tri cia diém: LAi chi ra 02 diém cd ma
gidng nhau, cing maot vi tri. Thuc ra ddy chi 1a 01 diém duy nhat, do 13i trang lap
dir lieu NUt mang duong bo ¢ trén gay ra. Phong to vi tri 16i dé kiém tra cho thay,
diém nay khdng nam trén vi tri nga ba duong (Fig 5)
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Hinh 5. Léi ddu, cudi cung khong tring véi vi tri cia diém




Lbi diém treo cua 16p Poan tim dudng bo: Téng cong c6 80 13i vé diém treo,
cac diém treo nay co ban déu vi pham luat khong gian két néi, co thé chua tsi (ID
3650), vuot qua (ID 3676) hoac léch trai, 1éch phai so véi tim duong két ndi (ID
2551) (Hinh 6). Chua t6i hodc vuot qua c6 thé bit nham dbi tugng trong qua trinh
chuan héa dix liéu, vi du ddi twong 4701 1a do nguoi dung bat diém nham vao bién
cua dudng cha khéng phai tim duong. Véi dix liéu 16i vé diém treo ndy s& gay ra
két qua sai nghiém trong trong cac bai toan phan tich mang giao thong dé hd tro ra
quyét dinh trong dinh tuyén duong di.

id Object 2551

Hinh 6. Ldi diém treo cua lép Poan tim dwong bé
Poan tim duong bd phai bao phi cau vuot sdng: Pay 1a mot luat quan hé
khong gian giita tim duong bo va cau vuot séng. Tong co 29 15i, chiém ty Ié 16i
cao thir 2 véi 14,22%. Cac 16i nay do cong tac xay dung va chuan héa di ligu noi
nghiép. St dung quan hé khong gian dé phat hién 15i va phong to ddi tugng moi
nhin thay rd vé Ii, viéc kiém tra bang mat thuong sé& rat khd nhan biét dugc (Hinh
7).
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H|nh 7. Léi doan tim dwong bé phal bao phui cau virot s6ng
Mt dudng bo va ranh gioi duong bo: Day 1a 16p dit liéu rat quan trong trong
hd tro quy hoach giao théng. Néu ranh giéi va mat duong khong khép nhau, két
qua phan tich khéng gian sé& bi anh huéng. Qua kiém tra cho thiy co 94 d6i tuong



(3,52%) 16i dugc danh dau mau do. Thuc hién phong to mot sé déi twong dé kiém
tra cho thiy co ban dudng ranh gigi déu cat chéo vao khu vuc mat duong bo (Hinh
8).
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Hinh 8. Léi chong xép bé mdt dwong b va ranh gidi duong

4. Két luan

Nghién ctu di ang dung k¥ thuat GIS, thuc nghiém kiém tra thanh phan tinh
théng nhat logic khdng gian cua chat luong tap dit liéu co s& nén dia Iy ty 1é
1:5.000 thi x& Bién Hoa theo quy chuan QCVN 42:2020/BTNMT va quy dinh ky
thuat vé mé hinh, cau tric noi dung co sé dir lidu nén dia Iy quéc gia ty 1¢ 1:2.000
va 1:5.000. Thuc nghiém cho thay rang: Ap dung k§y thuat phan tich mdi quan hé
khong gian trong GIS dé thuc hién kiém tra chat luong khong gian mot céach tu
dong dem lai hiéu qua cao. Phuong phap c6 thé xac dinh duoc nhanh céc 16 vé
nhat quan khong gian theo quy tic di dinh nhu quan hé gitta diém-duong, dudng-
ving, diém va viing.

Nghién ctru thuc hién trén mot phan nho 1a nhém dix liéu giao thong cua bd co
so dit liéu day da gdm 7 nhom theo quy dinh. Dit liéu thir nghiém 1a dién hinh, dai
dién day du cho céc bai toan vé phan tich khéng gian. Tong sb cac dbi tuong va
cac phép so sanh lén dén hang trim ngan phép toan d6i sanh khac nhau. Néu st
dung cac phuong phap kiém tra thu cong bang mat thuong thi rat ton thoi gian va
kinh phi. Vi vay, s dung quy trinh kiém tra chat luong dit liéu nén dia Iy mot céch
tu dong la can thiét. Bac biét, ang dung k¥ thuat phan tich GIS véi dit liéu khdng
gian la rat hiéu qua va chinh x4c.

Acknowledgements

Nghién ciru nay duoc hd tro boi Dé tai cap B Tai nguyén va Moi trudng,
Nudc Cong hoa X& hoi Chu nghia Viét Nam, “Nghién cuu giai phap cong nghé



kiém tra, tham dinh chat luong co so dir liéu nén dia ly qudc gia”, ma sb
TNMT.2023.04.08.
Refrences

1. SIST EN ISO 19113:2005 (2002), Geographic information — Quality
principles (ISO 19113), editor.

2. SIST EN ISO 19114:2005 (2003), Geographic information — Quality
evaluation procedures (ISO 19114), editor.

3. Z Ahmed (2020), "Quality Control and Quality Assurance in GIS Database
and Applications", GIS Consultant—Ain Shams University.

4. Peter A Burrough, Rachael A McDonnell va Christopher D Lloyd (2015),
Principles of geographical information systems, Oxford University Press, USA.

5. Rodolphe Devillers va cac cong su (2010), "Thirty years of research on
spatial data quality: achievements, failures, and opportunities”, Transactions in
GIS. 14(4), pp. 387-400.

6. ESRI (2019), Get Started with ArcGIS Data Reviewer, USA.

7. ESRI (2023), Spatial relationships in ArcGIS GeoAnalytics Server, truy
cap ngay, tai trang web https://pro.arcgis.com/en/pro-app/latest/tool-reference/big-
data-analytics/spatial-relationships-with-big-data.htm#.

8. Michael F Goodchild (1988), "Stepping over the line: technological
constraints and the new cartography*, The American Cartographer. 15(3), pp. 311-
319.

9. Peyman Hashemi va Rahim Ali Abbaspour (2015), "Assessment of logical
consistency in OpenStreetMap based on the spatial similarity concept”,
OpenStreetMap in GlScience: experiences, research, and applications, pp. 19-36.

10. Mike Hendricks, Jen Athey va Amy Macpherson (2022), "QA/QC of
GeMS DataCase Study: The Alaska DGGS Geologic Mapping System*.

11. RM Henriksson va Tomi Kauppinen (2007), "An ontologydriven
approach for spatial data quality evaluation”, The International Archives of the
Photogrammetry, Remote Sensing and Spatial Information Sciences. 34.

12. Wolfgang Kainz (1995), "Logical consistency", Elements of spatial data
quality. 202, pp. 109-137.

13. Anita Kukulska va cac cong su (2018), "Methodology of evaluation and
correction of geometric data topology in QGIS software”, Acta Scientiarum
Polonorum: Formatio Circumiectus. 17(1).

14. H. Moellering (1987), "draft proposed standard for digital cartographic
data”, National Committee for Digital Cartographic Data Standards.

15. Joanne Nightingale va cac cong su (2018), "Quality assurance framework
development based on six new ECV data products to enhance user confidence for
climate applications”, Remote Sensing. 10(8), pp. 1254.

16. Ge Peng va cac cong su (2021), "International community guidelines for
sharing and reusing quality information of individual earth science datasets",
Available online (Accessaccessed on 9/25/2023): https://osf.io/xsu4p/download.



17. Sukhjit Singh Sehra, Jaiteg Singh va Hardeep Singh Rai (2017),
"Assessing OpenStreetMap data using intrinsic quality indicators: an extension to
the QGIS processing toolbox", Future Internet. 9(2), pp. 15.

18. International Organization for Standardization (2013), "ISO 19157:2013
Geographic Information—Data Quality", ISO: Geneva, Switzerland: ISO/TC211.

19. Danang Budi Susetyo va Aji Putra Perdana (2016), Automation of
Indonesian Topographic Data Quality Control Using Data Reviewer, International
Conference on Technology, Innovation, and Society (ICTIS).

20. B6 Tai nguyén va Mbi truong (2012), Thong tu quy dinh Quy chuéan ky
thuat qudc gia vé chuan thong tin dia Iy co sd QCVN 42:2012/BTNMT, editor.

21. B6 Tai nguyén va Moi truong (2014), Thong tu s6 55 /2014/TT-BTNMT
ngay 12 thang 9 nam 2014 Quy dinh k¥ thuat vé mé hinh cu tric, noi dung co s
dir liéu nén dia ly ty I¢ 1:2000 va 1:5000 editor.

22. Bo Tai nguyén va Mai truong (2020), Thong tu Ban hanh Quy chuan k§y
thuat qudc gia vé chuan thong tin dia Iy co sd QCVN 42:2020/BTNMT, editor.

23. B Tai nguyén va Mdi trudng (2020), Thong tu S6 15/2020/TT-BTNMT
ngay 30 thang 11 nam 2020 Quy dinh Kk thuat vé mé hinh cau tric, ndi dung co s&
dir liéu nén dia ly quéc gia ty 1¢ 1:10.000, 1:25.000, editor.

24. B$ Tai nguyén va Moi truong (2022), Thong tu ) 07/2022/TT-BTNMT
ngay 30 thang 6 ndm 2022 Ban hanh Quy chuan k§y thuat quéc gia vé vé co s dir
licu nén dia ly quéc gia ty 18 1:50.000, 1:100.000, QCVN 71:2022/BTNMT, editor.

25. Ales Versi¢ (2009), Spatial data quality control process based on ISO
19113 and ISO 19114, 24th International Cartographic Conference, Santiago,
Chile.



