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MOT VAI PHUONG PHAP HIEU CHINH
DU LIEU BAN PO SO HOA

DANG VAN DUC

This paper deals with an algorithm for the reduction of the numbers of the points to represent a digitized
line and a method of processing the spetial conficts in the line generalization which are used to design an
integrated software for geographical information, maps and graphics database. The methods have been used
in the developement work of a new software called PopMap by Vietnam IOIT for United Nations Department
for Economic and Social Information and Policy Analysis (DESIPA).

1. VAN DE

Phan 16n cdc div liéu cda céc hé thng tin hoc déu lién quan dén vi tri dia ly. Céc
hé théng théng tin tich hop (HTTTTH) cda cac dir liéu dia ly va cac dir lidu phi hinh
hoc ngay cang trd thanh chudn muc cia mét hé théng tin hoc.

Viéc nghién clru cdc mo hinh dir liéu va hé thdng cho phi hop véi mét 16p iing
dung riéng da va dang duoc ti€n hanh & nhiéu noi trong va ngoai nudc. Mot so d5 tién
trinh xay dung co s& dir lidu cda HTTTTH duoc md t4 trén hinh 1. Diu vao cia mot
HTTTTH gbm dit liéu théng ké va badn d5. D d& dang thuc hién cic phép tinh khéng
gian trén bdn d5 theo c4c ty 1¢ khac nhau... thl bdn d5 phai duoc luu trir duéi dang
vécto. Ban d6 gidy phdi duoc s hod bing ban s6 hod (digitizer) hay may quét (scanner).
S6 liéu tir diu ra cia may quét phdi duoc chuyén sang khuin miu véc to 13 cdc ddi
twong di€m. Céc diém duoc ndi véi nhau dé€ tao thanh céc 16p (layer) dia ly. Tir khéi
dit liéu so khai cé thé cé rat nhidu di€ém hodc/va duong bi du thira. Chung lam gidm
tc 6 hién thi bdn dd va lam ting dang k€ dung luong bé nhé d€ luu trir. Bai bio nay
dé cidp dén mdt s phuong phép loai bd cdc théng tin du thira hay lam sach dir liéu ban

do trong khuin dang vécto.

I. MOT SO THUAT TOAN LAM GIAM SO PIEM BAN DO sO HOA

T4t cd cic phuong phép s6 hod ban d6 déu phat sinh ra nhiéu di€m, doan thing
hon s8 lugng can thiét. Gid st bdn dd duogc s8 hod béng ban sd hoa (digitizer). S8 liéu
ma méy tinh nhan dwoc tir ban s8 hod & mot thoi di€m la toa dé cda mét 16p (layer), thi

du dudng bién hanh chinh. Nhiém vu cda chuong trinh bidu dién s8 lidu bin db la phai
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Hinh 1. Tién trinh thiét lap co s& di¥ lidu tich hop

néi céc di€m lai thanh céc chudi d& tao ra cic 16p (duwong bién) nhu trén bdn db gidy.
Céc layer dia ly duoc tao ra nhu mét day lién tuc cda céc diém ndi véi nhau timng déi
mot.

E: {(xl: yl)) (52’ yZ): ey (xn) yn)}

trong d6: z,y 13 toa d6 hai chiéu.
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Thujc tinh - Toa dd
P T1,Y1
L T2, Y2
L Z3, Y3
L T4y Ya
P Tss Ys

Cic toa d6 néi trén phat sinh do ngudi st dung nhin phim cda ban s§ hod mdt
cich ngiu nhién. Vi vy, hai di€m lién tiép dugc phat sinh ra cé thé trung nhau, cé thé
cing ndm trén dwdng thing, hay cé thé gin nhau dén mirc khéng cin thiét. Thi du trén
day la cc s8 lidu cia bin d5 dwgc lru lai trong tép. Thuit tinh P ¢6 nghia 13 chim mot
diém. Thudc tinh L ¢ nghia 13 phdi ndi né véi toa dd trudc d6 d€ thanh doan thing.

Céc truomg hop sau day cé thé sdy ra:

a) z, = z3 VA y2 = ys hay di€m (z3,y2) va (z3,ys) trung nhau, cé thé loai bd mot
trong hai di€m dé.

b) Céc di€m (z1,1), (22, ¥2) va (23,95) cing ndm trén dudng thing, nhuw vay di€ém
(z2,y2) b thé 1a du thira.

¢) khodng cach gitra hai di€m (z3,ys) va (24, ys) qQué gin nhau, dén mbc hai di€ém

cé thé thay bing mét di€m.

Sau day la mét s§ phuong phép loai bé cac di€m du thira trong co' s& dit liéu ban
do.

1. Phuong phap 1 don gidn, dé cai d4t, song thdi gian xt& ly cho toan bo badn dd
con chdm va chua loai bd triét dé cac toa 46 du thira. Trong phuong phap nay, tit ci
cac di€m phai duoc xét duyét @€ xem chiing cé bi dung d6 véi cac di€m con lai khéng.
Céc buéc thuc hién cda phuong phap I nhu sau:

o X4p xép lai cac toa d6 theo thir tu tdng dan theo truc y va theo truc z.

e Ta ki hiéu toa @6 bit d4u cda mét xau la p, cic toa d6 d€ tao ra doan thing cé
ki hiéu 1a L. Néu toa d6 dang xét la P, toa 35 tiép theo trung véi toa d6 dang xét thi
loai bd chiing. Néu toa dd dang xét 1a L, toa dd ti€p theo trung véi toa dé dang xét cb
ki hidu 13 L thi loai bé. Néu ching la P thi phai giit lai vi ching 14 toa d6 khdi d3u cda
mot xau mai.

o Néu diém dang xét cé ki hidu 1a L ndm trén dudng thing tao bdi hai toa dd trude

va sau ching cling ¢é ki hiéu L va khéng cé ki hiéu P nao nita gan cho toa d6 nay thi toa

(@]
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d6 dang xét bi loai bd. Tir toa d6 trudc va toa d6 sau di€ém dang xét ta tinh géc 8. (6
1a géc tao ra bé dudng thing va truc hoanh). Sau d6 tinh géc 6; cia dudng thing tao
ra bdi diém dang xét ta tinh géc va diém truéc né. Néu hai géc 4,6, bing nhau thi ba
diém n&m trén dudng thing.

 Néu khodng cach hai diém cé ciing ki hiéu 1 L nhd hon mét s§ T cho truéc thi
loai bd mét trong hai di€ém. Khodng cich cda hai toa d6 a(z1,y1) va b(z2, y2) duoc tinh
nhu sau:

la = b = [(z1 = 22)* + (w1 — y2)]*/2.

Cai dét bang chuong trinh:
typedef struct

{

int z

int y

}Point2;

double DistanceBetween2Points(Points2*a,Points2*b)

{
double dz, dy;

dr=a-—-z—-b— 2
dy=a—-y-b—uy
return(sqrt((dz*dz) + (dy*dy)));

}
e Tiép tuc thuc hién cho dén cudi tép.

Phuong phap nay da loai bd dugc mdt s6 lwong dang ké cac di€m du thira trong
tap dir liu bdn d5. Tuy nhién ching chua cé khd ning loai bd cic dim nhu trén hinh

Ssau
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Néu khodng cach T trén hinh hai nhé hon gia tri cho phép thi cac doan thing ab, bc duoc
thay b&ng doan thing ac cé nghia la di€m & bi loai bé.

2. Phuong phap 2 thuc hién nhanh hon phuong phép trén didy. Ta xem xét tirng
xau cda 16p bdn d6. Xau (chain) 13 cic doan thdng ndi hai node. Node 13 giao di€m
cda cac duong thing hay di€ém cudi, ching khong phdi 1a diém trung gian khi tao chain.
Phuong phap nay bdt dau bdng viéc tao ra cac bdng node, chain tir tap dir liéu so khai.
Thuat toan loai bd cic di€m du thira dwoc mé ta nhu sau:

Toa @6 thir nh&t cia xau duoc coi la di€m chét va toa do cudi cda xau la diém di
déng. Hai di€m nay tao ra mét doan thing. Trén hinh 3 1a doan thing (z;,y1), (22, v2).
Tinh céc khodng céch cia cic di€m nm trong hai di€m chét va diém di déng téi doan
thdng tao bdi di€m chét va diém di doéng, d6 1a cac khodng cach ty,t5,t5 va t;. Néu tit
c& cac khodng cach dé déu nhd hon mét gia tri T cho phép thi doan thing néi gitra diém
chét va di€m di dong duoc loai bd. Néu dieu kién khong thod man, cb nghia 1a ¢6 diém
phdi duoc gitra lai. Diém c6é khodng céch 1ém hon gia tri quy dinh T tré thanh diém di
déng méi. Céng viéc lai tiép tuc véi doan thang néi tir di€m 8 dinh dén di€m di déng
méi. Diém di d6ng méi duge chon la diem khong thda man diéu kién la 6 khoang cach
nhd hon T vi & xa di€m chét nh&t. Trén hinh 3 di€m (zs, ys) duoc chon. Mot khi khoang
cach cuc dai cda cac diém dén doan thing nhé hon T thi diém ¢ dinh mdi sé la diém
di d6ng hién hanh va diém di déng dwoc gan lai. Néu ¢,....t, < T thi toa d6 {z¢,ve) s€ 13
di€ém c6 dinh méi. Chu ky xi ly duoc 13p lai, két qua 1a tat cd cac di€m da ddng vai tro

1a diém c8 dinh duoc gii lai cho 16p ban do.

x1, y1 Diém c6 dinh
x6, y6 Diém di dong

Hinh 3.

~ A ’ A ~ ) . . -~
Dé ting t6c d6 xu 1y, mét ngdn xép duwoc x& dung. Tt cad cac toa dé da duor chon
N . . a kY . ~ ~ \ LT .t o
lam diém di déng trong chu ky xi ly ké trén déu duge dua vio ngin xép. Khi dicm ¢

. ~ . ! ;. .y A a ' -~ 34 N ¥ Y N
dinh chuyén dén vi tr1 méi, diém di dong mdi s¢ 1a toa do trong dinh cia ngdn xép. Nhu
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Hinh 4. Dung 46
biém-di€m (trai)
bi€m-doan thing (phai)
vay khéng cin tinh todn lai cho toan bd cic di€m nim trong khodng tir diém c8 dinh
dén di€m di déng. Khi cai d3t ta phai tinh khodng cach d tir mét didm t(z:,v;) dén mot
doan thdng Az + By + C = 0 ndi hai diém a,b va dwoc tinh nhu sau (theo tai lidu [6],7)):

d = |s/(A% + B?)'/?|

trong do6
s = Az; + By; + C.

III. MOT PHU'ONG PHAP TiM KIEM DIEM VA DUONG DUNG DO
TRONG DU LIEU BAN DO SO KHOA

Gid st bdn d6 duoc s6 hod va dugc luu trit trong tép theo khudn dang dwoc mé t3
trén. Khi xtr ly bdn d5 nhu co dan d€ hién thi ra man hinh, chuyén ra may in,... rit dé
x4y ra hién tuwong dung d6 giita diém-di€m va di€ém-doan thdng nhw mé td trén hinh 4.
Dung d6 & day cé nghia la mét di€m nao dé cda bdn do bi chdng 1én hay & rat gan mot
di€m khac hay mot doan thing. Theo thuc nghiém cla Swiss Sociaty of Cartography
1987 thi véi ban db in den tring, khoang cach doc 30cm thi cic dudmg hay di€m phai
c4ch nhau it nhit 13 0.25mm. Véy néu khodng céch con 0.20mm thi ching duoc coi la
bi dung d4. Vi s8 luong diém va dudng cla mét ban d5 1a rdt 1ém, cho nén cin phai cé
mét phuong phép tim kiém nhanh d& chi ra c’ac di€ém dung d6 trong mét khodng thdi
gian c6 thé chdp nhin dugc. Gid si s8 liéu bdn @6 vao tir ban s§ hoa hay s6 liéu vao tir
may quét va da chuyén sang khuén dang vécto dwoc ghi lién tuc cho moét xau nhu sau:
Py, Py, P5, Py, Ps (xem hinh 5). Truéc khi thuc hién thudt todn, sd lidu duoc x3p sép lai

lai theo chiéu t&ng din cda gid tri z: P, P;, Ps, Py, Ps
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Hinh 5. Tim dung d6 Diém-di€m cho P,

Viéc tim kiém dung d6 di€m-diém cho P, dwoc thye hién theo cic budc sau day:

a) B4t d4u tir di€m P, trong danh sich di x4p sép nhu trinh bay trén day.

b) Tim theo chiéu bén trii (véi z gidm din) cho dén khi xac dinh dwoc mot gia tri
z vugt qﬁé, gid tri T cho truée (T 12 giél han cda dung d6). Chi s8 cda di€m ngay trude
d6 dwoc lru lai nhu gi4 tri can duéi. Trong hinh trén 13 chi s6 cda diém P,.

¢) Thuyc hién tuong tu theo chidu vé phdi (véi z ting din). Chi sé cia diém ngay
truée dé6 duwoc lwu lai nhwr gid tri can trén, chi s6 cia di€m P;,.

d) Gid tri cda chi sG cin trén va cdn duéi tao thanh mién chita cdc diém cé thé
dung d6 véi P, do toa dd z. Tinh khodng cach cda tirng didm nay dén P; theo cong thic
Euclid nhu da trinh biy & ph3n trén. N&u khodng cich d6 nhd hon T thi diém vira tinh
la dung d6 véi Py.

Viéc tim kiém dung d6 di€m-doan thdng dugc thuc hién twong tu nhu trén. Song
& day, phai x4c dinh duwoc mét hinh chit nhat bao quanh doan thng dang xét (xem hinh

6). D€ cho an toan, chidu cao va chiéu roéng cia hinh chit nhat dwoc tinh nhu sau:

a) Tinh gi4 tri minz,y v max z,y cia doan thing dang xét.

b) Toa d6 géc dudi, trai cda hinh chir nhat 1a: min z — T, min y + T. Toa d4 trén,
bén phai cia hinh chit nhat 13 max z + T, max y — T.

Tat c4 cac di€m nam trong hinh chit nhat déu bi dung d6 véi dudmng dang xét. Vi
s0 lidu @4 dwoc xép sip theo chidu ting cla z, cho nén sd lugng di€m phai xét 1 gii
han. Viéc tim ra céc di€m dung d6 da gitp hiéu chinh lai s8 liéu sao cho ban dd hi€n thi

mot cach ro rang.
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Hinh 6. Tim kiém dung d6 Diém-dudng
IV. CAI DAT

‘Céc phuong phap 1am sach s8 liéu bdn d6 trén day di dwoc cai d¥t bdng ngdn nglt
C PopMap trong mdi trudng DOS va Windows cho mét s6 phian mém trong d6 cé phan
mém PopMap do Vién céng nghé théng tin thiét ké va lap trinh theo don d3t hang cda
Ban thong tin kinh té xa hai va phan tich chién luge cida Lién hiép quéc. Mot phin mém

da va dang dugc st dung trong khodng 100 nuédc (xem [2]).
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