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NGHIEN CU’U MO HINH TONG QUAT HOA DU LIEU TU DPONG
TRONG XAY DUNG CO SO DU LIEU NEN DIA LY QUAN SV

ThS. NGUYEN THI LAN PHUONG
Cuc Ban d6-BTTM

Tém tat:

Bai bao mé té két qua nghién ciru vé cac mé hinh téng quat héa tw dong trong xay dung
co s6 di¥ liéu dia ly quan sw. Céc mé hinh nay hé tro linh hoat thao téc téng quat héa tuw
dong dé nguroi dung tao ra co sé dir liéu c6 do phan gidi khac nhau. Phén cubi cia bai béo
mé ta cau tric dir liéu dé hé tro céc hoat déng téng quat héa trong béi canh ctia moéi trurong

tuwong tac nay.
1. Dat van dé

Muc tiéu ty déng hoa trong xay dwng co
s& dir liéu (CSDL) luén danh dwoc sy quan
tdm cua cac nha khoa hoc trong va ngoai
nwéc véi nhidu codng trinh nghién clru c6
gia tri khoa hoc cao dwgc ghi nhan. Tuy
nhién, quy trinh xdy dwng CSDL luén co6
nhitng yéu cau dic thu phu thudc vao
ngudn tw liéu gbe, ndi dung, cAu tric va muc
dich st dung. Nganh Ban dd quan sy hién
dang tap trung vao xay dwng CSDL nén dia
ly quan sy ty |1é twong ng va nhd hon tw
CSDL nén dia ly quéc gia pha trum ty 1é
1:10.000. D& nang cao mirc do tw ddng hoda
trong quy trinh xdy dwng CSDL, viéc khai
thac cac cong cu clia phan mém ArcGIS 14
moét trong nhitng hwéng nghién ctu thiét
thuwe.

2. Giai quyét van dé

~2.1. Nguyén tidc xdy dung mé hinh
téong quat hoa twr dong

Theo Gruenrich (1985): “Téng quéat hoa
d@ liéu la qua trinh xdy dwng mo hinh thw
sinh t&¢ mo hinh co s& theo muc dich st
dung” [3]. Trong d6, cac trwdng hop doi hoi
phai thwc hién thao tac TQH dé dadm bao
cac mbi quan hé khéng gian gitra cac ddi
twong do la: sw chéng d&, hop nhét, xung
dot, bién dbi, khong théng nhat va cwong
diéu hoa [2]. Pang lwu y, yéu té xung dot

Nguoi phan bién: TS. Bdng Thi Bich Phwong

khéng gian gitra cac dbi twong sau TQH
dwoc phan chia thanh cac loai hinh co ban
nhw: giao cat, tiép xuc va hop nhat. Nguyén
nhan xung dét khéng gian sau TQH phat
sinh t& cac bién ddi hinh hoc, lam cho dbi
twong tré nén qua nhd, qua ngan, qua hep
hodc qua gan, 1a hé qua khi thu nhé ty 1& di
liéu va cac hoat déng TQH [4]. Khi dd, tiéu
chi danh gia vé kich thwéc dbi twong va
khodng cach gitra cac dbi twong dwoc xét
trong mot bdi canh cu thé vé dd phan giai
di liéu.

Dé tién hanh téng quat hoa gén véi cac
gidi phap tw dong, can xac lap mdi quan hé
khéng gian gitra cac déi twong trwde va sau
tbng quéat hoéa, cac trwong hop bién dbi
dang hinh hoc co ban sau TQH (duwdng
thanh diém, ving thanh diém/duwéng). Bén
canh d6, div liéu thudc tinh sau téng quat
héa cé thé bi thay dbéi, chdng han nhirng
thuéc tinh khéng thuéc tiéu chi thu nhan bj
loai bd hodc mét sb thudc tinh bi thay dbi do
anh hwéng cuia sy bién déi kiéu div liéu hinh
hoc.

Cac dbi twong di liéu dia ly dwoc phan
loai theo dang co ban la diém, dwdng, ving
va théng tin thudc tinh. Chang ciing c6 thé
phan loai theo dac trwng phan bd trong
khéng gian bao gbm cac déi twong khéng
c6 dang mang lwdi va cé dang mang lwoi.
Céac thao tac TQH ban dd gén véi giai phap
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tw dong hoa bao géom téng quat héa khai
niém va tai phan loai, chon bdé dbi twong,
gidn héa dwong, gop cac déi twong dang
vung, dich chuyén, phéng dai. Cac ddi
twong cé dang mang Iwdi co thém cac thao
tac : (1) Phan tich hé thébng mang lui trén
cac tiéu chi dac trwng cAu trac mang, mat
doé, muc dd st dung; (2) Loc bo theo cac chi
tiéu vé mat do, mtrc do st dung; (3) Rang
budc mdi hé khéng gian véi cac dbi twong
lan can co lién quan; (4) Gian héa dwdng
theo cau tric mang lwéi dac trwng [1], [2],
[4], [5]. (Xem hinh 1)

M6 hinh tdng quat héa dir liéu gén voi
giai phap ty déong theo d6 dwoc chia thanh
hai tang:

- Tang tao quan hé khéng gian: nham
dap (rng yéu cau tao quan hé rang budc di
liéu gitra cac déi twong dia ly trén cuing ty 18,
gitra cac ty 1& v&i nhau va dbng bd dir liéu
tham chiéu gitra cac ddi twong rang budc
trong co s& dir liéu.

- TAng tao mé hinh téng quat hoa: cac
gidi phap tao md hinh tdng quat héa phai
phu hO’p voi kiéu dbi twong nguyen thay,
kiéu dbi twong dan xudt va mbi quan hé
bién déi kiéu dbi twong khong gian sau cac

thao tac tbng quat hoéa.

2.2. Ung dung phan mém ArcGIS xay
dwng mé hinh téng quét héa tw déng

M6 hinh dwgc xay dwng trén co s& xay
dwng cac chudi céng viéc, bao gom cac
thao tac tbng quat héa cho tirng dbi twong,
hodc mét vai dbi twong cuing mot luc trong
modul Model Builder. Két qua bién ddi cua
ddi twong cd cip dd quan trong cao hon
dwoc st dung |a dich dé tdng quat hoa ddi
twong cap thap hon. Cac thao tac TQH bao
gém:

Téng quat héa khai niém: 1a viéc lam
tang mirc d6 khai quat cia dir liéu khi
chuyén tir ty 18 I&n hon sang ty 1& nhé hon,
ban chét la sy chon hodc bd dbi twong &
quy mo I&p théng tin (Feature Selection).

Tai phan loai: Ia mét khia canh khac cua
tdng quat hoa khai niém, bao gébm viéc loc
bd dbi twong khi chuyén sang ty 1& nhé hon
ma hé thdng phan loai thay dbi, v&i ban chét
la sy chon bd & quy mé thudc tinh (Attribute
Selection).

Chon ba: la viéc gilr lai hay loai bo bot
mot sO doi twong khi chuyén tir ty 1€ [6n hqn
sang ty I& nho hon theo kich thuwdc va cap

Tang tao quan hé khong gian Topology

!
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dang diém dang dudng dang vung
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| locbo girlai || pién ddi locbd girlai 5N 4 locbd gitlai || bién ddi |
f-) ) |
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I | I
Théng tin Théng tin Théng tin Théng tin Théng tin Théng tin
khéng gian | | thuéc tinh khéng gian| | thudc tinh khéng gian | | thudc tinh

Tang tao mé hinh thao tic TQH

Hinh 1: Mé hinh téng quéat héa dir lidu gén véi cac gidi phap nédng cao tw dong héa
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dd quan trong cta chung theo muc dich st
dgng, vOi ban chat la sy chon bé & quy mé
doi twong (Object Selection).

Gop: |a viec hop nhat hai hay nhiéu dbi
twong lan can theo mét gia tri gi¢i han.

Gian héa dwong: la viéc khai quat héa
hinh dang ddi twong dang duéng, dwdng
bao clta dbi twong dang ving khi di liéu
chuyén sang ty 1& nhé hon.

Dich chuyén: la viéc x& dich vij tri khéng
gian ctia d6i twong nham dadm bao méi quan
hé twong quan gitra cac ddi twong lan can
sau thwc hién gian héa dwong cé phat sinh
mau thuan. (Xem hinh 2)

Sau cac hoat dong TQH theo mdé hinh
trén cac théng tin thudc tinh di kém véi cac
déi twong dwoc bdo toan. Riéng dbi voi
thao tac gop, déi twong bi gop phai duoc
gan théng tin cia nhém mai.

3. Thir nghiém xay dwng CSDL nén
dia ly quan sw ty lé 1:25.000 tw CSDL nén
dia ly ty lé 1:10.000

3.1. Nguyén tic t6 chirc CSDL phuc vu
téng quét héa

“Dé thuan tién cho cac thao tac téng quat

hoa ty dbéng, can t6 chwc mét CSDL dung

dé lwu cac két qua téng quat hoa trung gian.
Do viéc tao cac quy tac topology cho cac dbi
twong trong cung mot FeatureDataset se
thuan loi cho kiém tra quan hé khéng gian
gitra cac feature class, nén CSDL dung dé
tdng quat hda can duorc td chirc theo ba ch
dé nhw sau:

- Chl dé “CoSoDoDac” bao gém cac ddi
twong thudc cha dé Co sé do dac, dwoc thu
nhan toan bé nén khéng tac déng

- Chu dé “DiaHinh” bao gdm cac ddi
twong thudc chi dé Pia hinh, khi thwc hién
cac thao tac tdng quat héa coé rang budc
bién ddi lién quan dén Thiy hé. Do bién dbi
cta hai déi twong nay phrc tap nén sau
TQH can ra soat xung d6t khéng gian.

- Cht dé “DuLieu” bao gdm céac ddi
twong con lai.

Céc dbi twong gidn héa thudc tinh thi loai
bd truc tiép trwéng thudc tinh trén ban sao.
Néu cac thudc tinh xuét hién & hai ty 1é
nhwng mién gia tri khac nhau dwoc |ap bang
anh xa dé chuyén ddi gia tri thudc tinh.

CSDL nén dia ly st dung lam tw liéu gbc
d&t cung mot thw muc véi CSDL dan xuét.
Thao tac tbng quat hoa sé tién hanh trén
CSDL tw liéu gbc, nhwng sau khi qua trinh

]

i

Poi tegng diém »| Tong quét héa khdiniém ||  Tdiphan loai
pe————— - -Rangbuoc_ _ _ LI Dich chuyen | Chon bé
I I Topology
| |
I Poi trgng duong »| Tong quit héa khdi niém [—s| T4iphan loai
]
- Gian héa dwong |« Gop ‘ Chon bo
I
|
1
-

Hinh 2: So dé hoat déng ctia mé hinh téng quét héa
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tdng hop di¥ liéu hoan tat thi tai t& chirc
CSDL dan xuét theo ding mé hinh c4u tric
di liéu quy dinh.

3.2. M6 hinh th nghiém

Tbng quat hoa riéng tivng ddi twong céd
tham chiéu dén két qua tbng quat hoa cla
cac dbi twong khac, cu thé: DuongBinhDo,
DiaHinhDacBiet (chi dé Dia hinh) s dung
két qud tdbng quat hoa cha Songsuoi,
KenhMuong, DuongBoNuoc,
DuongMepNuoc (cht d& Thay hé). Tdng
quat hoa DoanTimDuongBo,
DoanVuotSongSuoi (cht d& Giao théng)
phai st¢ dung két qua tbng quat héa cla
SongSuoi, KenhMuong, DuongBoNuoc,
DuongMepNuoc (chi dé thay hé). Cac 16p
thong tin thudc cha dé Bién gi¢i Dia gioi stv
dung két qua tébng quat héa clia cac lép
théng tin thudc cha dé Dia hinh, Giao théng,
Thay hé. Cac lép thong tin thudc cha dé
Dan cw, Co s& ha tdng s dung két qua
tdng quat hoa ctia chi dé gidi Dia gidi, Thay
hé, Giao thdng. Cac I&p thong tin thudc chu
dé Pha bé mat st dung két qua tdng quat
héa chi dé Giao théng, Thay hé, Dan cw Co
s& ha tang.

Tl cac phéan tich rang budc quan hé
khoéng gian bién déi sau TQH nhw trén, the
tw thwe hién TQH cac dbi twong can theo
ther tw dwdng, vung va diém, vi dbi twong
dwdng tao nén cac gi¢i han cla doi twong
vung, con déi twong diém co khd nang xay
ra xung dd khéng gian sau khi dbi twong

&+ CauDiBo

dwdng va vung bién déi do khai quat hoa
hinh hoc. Cac dbéi twong duwoc TQH theo
cac chi dé sé sap xép nhw sau: (1) Thay hé;
(2) Bia hinh; (3) Giao théng; (4) Dan cw Co
s& ha tang; (5) Bién gi¢i va dia gi¢i; (6) Pha
bé mat; (8) Quan sw.

S& dung cong cu Model Builder (trong
ArcGIS) dé Iap trinh xay dwng cac mé hinh
tdng quat hoa tw dong trén co s& két ndi cac
céng cu va tham sé thu nhan théng tin.
Trong d6, cac théng tin thu nhan dbi twong
tuan theo quy dinh ky thuat xay dwng CSDL
nén dia ly quan sw. (Xem hinh 3)

Téng s6 50 md hinh thtr nghiém thuodc
cac chi dé Dan cu co s& ha tang (10), Dia
hinh (3), Giao théng (12), Phi bé mat (1),
Thay hé (20), Quéan sy (01), Bién gioi dia
gidi (03), da gidi quyét co ban cac bai toan
vé tdng quat héa xay dwng CSDL nén dia ly
quan sy ty Ié€ 1:25000.

3.3. Két qua thir nghiém

Khu vwc th nghiém thuéc pham vi
twong rng v&i manh ban d6 6232 | TN (Tan
Bién), ty 1& 1:25.000. Day la mau dién hinh
vé dang dia hinh chuyén tiép giira cao nguy-
én va dong bang Nam B, bao gdm day du
cac dang dia hinh nui, déng bang, dan cw
kiéu ndng thén va kiéu thanh thj. Déng thoi,
day clng la mét trong nhirng khu vic nhay
cdm, doi héi phai thwéng xuyén cung cép
thdng tin dia hinh quan sy méi nhét.

Tuw liéu st dung Ia CSDL nén dia ly quéc

hodel

IR R ¢

Edit Insert \View Windows Help

HE (w0 W RA () iy
HE ) ak vy A& =

Hinh 3: Minh hoa thiét ké mé hinh téng quét héa déi tirong CauDiBo trong ModelBuilder
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gia ty 1& 1:10.000 (2010), do B Tai nguyén
va Méi triedrng san xuét, dwoc danh gia dat
yéu ciu vé do chinh xac, tinh day da va cac
chuén ky thuat. D@ liéu nay dwoc chuan
héa lai theo cAu tric ciia CSDL nén dia ly
quan sy ty 1& 1:10.000. Trong d6, cac dir
liéu thudc chd d& Quan sw dwoc tach loc vé
dung Feature quy dinh va gan ma déi twong
twong wng.

Két qud TQH cho thdy cac dbi twong
bién dbi khéng gian theo tiéu chi thu nhan

dwoc chuyén ddi sang quan ly dang hinh
hoc twong (rng mét cach day da. Mirc do tw
dong hoa déi twong téi thiéu dat 50% khdi
lwgng céng viéc. (Xem bang 1)

Uu diém ctia md hinh téng quat héa 1a
cac thao tac téng quat hoa dwoc lién két
theo twng chudi cong viéc chuyén dung nén
rat ngan dang ké thoi gian thuc hién so voi
cac thao tac thu coéng riéng ré. Tuy nhién,
phwong phap nay tac déng dén toan bd khdi
dir liéu v&i cuing mot hé théng tham sé déng

Bang 1: Théng ké két qua TQH tw dong céac dbi tuong cia CSDL nén dia ly quan sw
ty 1é 1:25.000 tir ty 1€ 1:10.000
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) S6 déi Tw ] Sb6 déi Tw
STT Loai doi twong twong tw | dong STT| Loai doi twong twong tw | dong
déng TQH | (%) dong TQH | (%)
| [Dan cw, Co sé& ha tang V | Giao théng
1 | KhuChucNangP 10/20 50 1 | BenBaiP 1M 100
2 | TramDienP 6/8 75 2 |BenBaiA 1M 100
3 | TramThuPhatSongP 9/11 82 3 [CauGiaoThongL 4/4 100
4 |NhaP 1846/2846 | 65 4 | CauGiaoThongP 6/8 75
5 |[NhaA 150/150 100 5 [ CongGiaoThongP 12 50
6 | KhuChucNangA 7171 100 6 |[DoanTimDuongBoL | 606/606 100
7 | CongTrinhKienTrucDacBietP 171 100 7 | NutMangDuongBo 1907/1907 | 100
8 | RangGioiKhuChucNangL 81/81 100 VI | Phi bé mat
9 | DiembDanCuA 92/92 100 1 | PhuBeMat 529/822 64
10 | TramDienA 10/10 100 2 | RangGioiPhuBeMat | 1574/2000 | 79
11 | DuongDayTaiDienL 90/90 100 VIl | Thay hé
Il | Bia hinh 1 | CongThuyLoiP 1/2 50
1 | DiaHinhDacBietA 9/9 100 2 | DuongBoNuocL 59/59 100
2 | DiemDoCaoP 995/2000 50 3 | KenhMuongL 60/65 92
3 | DuongBinhDoL 64/90 Al 4 | MangDanNuocL 2/2 100
Il | Bién gi¢i dia gi&i 5 | MatNuocTinhA 45/45 100
1 | DiaPhanA 12/12 100 6 | SongSuoiL 12/15 80
2 | DuongDiaGioiL 16/16 100 7 | SongSuoiA 8/8 100
IV |Piém co sé do dac VIIl | Quan sw 3/3 100
1 | DiemCoSoQuocGiaP 9/9 100
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nhap trwéc. Mubn tac dong cla tdng quat
héa tw dong hiéu qua theo dac truwng cla
ttrng phan vung phai chia nhé phan vung div
liéu va dat ché do cho phép tac dong.

4. Két luan

Viéc sw dung modul Model Builder cua
phan mém ArcGIS dé thiét k& cac mé hinh
téng quat hoa du liéu ty dong (trong xay
dung d& liéu cho cac CSDL dan xuat) la phu
hop voi diéu kién thuc té vé trang thiét bi va
nhan lwc hién co cua nganh Bia hinh quan
S

Cach thuc t6 chuc thanh 3 CSDL: CSDL
géc, CSDL trung gian va CSDL két qua la
CO SO de cac md hinh thiét ké trwoc hoat
déng on dinh. Trong do, CSDL trung gian
dwgc chia thanh cac chu dé chuyén dung
da dam bao cac hoat déng téng quat hoa tw
dong dwoc toi wu hon.

Cac md hinh tong quat hoa tw déng duwgc
thiét k& trén co so cac chubi coéng viéc
chuyen dung, duwoc thyc hién lién tiép da
gop phan nang cao kha nang tw déng hoa
trong san xuat tw liéu dia hinh. Trong qua
trinh s dung mé hinh, tac nghién vién co
thé chinh swia cac mé hinh nay phu hop voi
cac muc dich xay dwng dw liéu khac bang
cach thay d6i chudi cong viéc va tham sé
khai bao cho twng thao tac.

Cac két qua nghién ctru trén c6 thé ap
dung dé xay dwng cac mé hinh twong tw khi
xay dwng dir liéu dia ly cac ty Ié cho cac

Summary

muc dich khac nhau, trén co s& thay ddi cac
tham s6 phu hop.Q
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Research build automated generalization models for the military geographic database

MSc. Nguyen Thi Lan Phuong
Army Catographic Department

This paper describes a research of automated generalization models for the military
geographic database. The models support flexibility for the performance of data general-
ization operations so users have opportunity for creating views of data at different levels of
resolution. The final section of the paper describes data structures for supporting the oper-
ations within the context of this interactive environment.O
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