Nghién ctiu - Ung dung

MOT PHUONG PHAP TAO MAT CHO POI TUQNG 3D

LE QUANG HUNG®, TRAN THUY DUONG®
WCéng ty C6 phan Cong nghé Tai nguyén Méi truong va Vit liéu
@Truong Dai hoc Mo - Dia chat

Tom tit:

Trong mdt phdng, khdi niém ving sir dung dé mé ta mét da gidc khép kin dwoc tao nén tir dir liéu
ban dau gom cac phan tk co so la dzem va doan. Dé tim, quan 1y né nguoi ta sie dung bai toan tgo
viing. Bé mdt mét doi twong 3D bao gom mét tdp hop cdc mdt ma moéi mdt dwoe mé hinh héa bang
mot da giac phdng khép kin. Ciac mdt nay ciing tiwong tw nhir cdc vung trong mdt phdng nhung du’oc
biéu dién trong khong gian 3D. Bai todn tqo ving trong mqt phang dwoc nghién cuu gidi quyet va
dege kiém chitng bang 1y thuyét ciing nhie thue tién dp dung dé khoanh, tlnh dién tich thira dat trong
ban do dia chinh. Trén co sé bdi todn ndy, bai bdo nghién ciru va dé xudt mét phwong phdp tao mdt
dé mé ta bé mat doi twong 3D. Bdi toan nay dp dung nguyén tic mot canh chi c6 hai mat lién ké; tir
mot canh bién tlm diege canh bién tiép theo. Bai todn sé phdn logi cdc canh cia khéi 3D, sau dé
chiéu chiing vé mdt phdang. Viéc phdn logi nham don gidn bai todn khéong gian bang cdch bién doz
no thanh bdi todn gidi quyét trén mdt phang. Tuy nhién, khl chiéu cdc canh vé mdt phang, viéc sdp
xép cdc canh chiéu theo thir tw nhir trong khéng gian la van dé khong don gian. Nghién ciru nay chi
ra cé thé scfp xé’p dwoc nh trén khi cdc mdat théa man diéu kién nhat dinh. Bai todn tao vung trén
mdt phang sé tao dwoc cdc mdt twong g bé mdt cia doi twong 3D trong khéng gian.

1. Pit van dé khoanh cic mit cta toa nha nhdm mé hinh hoa
céc khdi kién trac phuc vu cho cong tac quan 1y
do thi trong linh vuc xay dung. Muc ti€u hudng
ti ctia bai toan 1a xay dung lién két gitra dir liéu
ban dau 1a cac diém, canh (dir liéu do dac) va bai
toan khoanh khdi da dugc nghién ciru trong cong
trinh [8] phuc vu cho mé hinh héa cac d6i tugng
trong quan ly d6 thi va nghién ctru xay dung co
s6 dit liéu dat dai.

Hién nay, cong nghé may tinh da dat dugc
nhitng bude phat trién vuot bac voi nhiing tinh
nang nhu tde d6 xur Iy nhanh, dung lugng bd nhd
16n... manh hon rat nhidu so véi trudc ddy. Xu
huéng mo hinh héa cac ddi twong 3D trong
nhitng nam gin day duoc lya chon dé biéu dién
mo hinh dit liéu khong gian dang dan tro nén phd
bién hon. Trong linh vyc quéan ly d6 thi néi riéng

thi ddi tugng thira dat 1a mot ddi twong quan ly
hét stc quan trong nhung ciing rit phuc tap.
Hién tai nguoi ta moi chi quan ly dugc ranh gidi
cta thira dat con cac ddi twong khac nhu céac
cong trinh trén dit van sir dung cac phuong phap
truyén thong dang 2D. Céac ddi tuong khi duoc
mo hinh hoéa va quan ly trong khong gian 3D sé&
giup cho cac nha quan ly xur ly “thong minh” hon
khi giai quyét cac bai toan ciia minh.Cac cong
trinh trén dét thuong 1a cac di twong kién trac
hinh khéi (tda nha cao ting) can thiét phai biéu
dién theo m6 hinh khong gian 3D. Viéc nghién
ctru tao mat cho khéi 3D cling tuong ty nhu viée

Khi quan sat khdi 3D dugc md hinh hoa cho
thz‘iy bé mat ddi tuong dugc tao boi cac mat va
cac mit duoc tao boi cac diém va doan (canh).
Trong miat phang khi xac dinh dugc diém va
canh s€ thu dugc cac viung con trong khong gian
thu duoc cac mat cua dbi tuong.

Gia sir, co mot ddi tugng 3D bao gom cac
mit lién thong véi nhau. Mdi mot mit co thé coi
1a mot tap hop boi chudi canh bién hay diém
bién cia mot da giac phing khép kin. Viéc mo
hinh héa mit phing trong khong gian tuong tu
nhu xac dinh mot viing trong mit phang.
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Dit liéu du vao gém c6: diém, canh trén bé
mat cua doi tugng 3D.

Bai bao nay giai quyét bai toan di tim cic mit
hay cac duong da giac trén bé mat cua doi tugng
3D do.

Hudng giai quyét bai toan tim mit cho dbi
tuong 3D trong khong gian lay bai toan tao vung
trong mat phang lam co so.

Bai todn tao vung da dugc trinh bay trong cac
cong trinh [2], [3].

No6i dung nghién ctru nhim dé& xuit mot
phuong phép giai bai toan mat phuc vu cho giai
quyét cac bai toan khong gian c6 d6 phire tap cao
trén mo hinh 3D c6 nhiéu tng dung trong thuc
tién nhu bai toan tinh thé tich, tinh khéi lugng
dao dép ...

2. Giai quyét vin dé: Bai toan tim mit cho
doi twgng 3D

2.1. Nguyén tic gidi quyét bai bai todn

- Mdi canh chi ¢6 2 bé mit lién ké hay néi
cach khac moi nira canh chi ¢6 duy nhat mot mat
ke voi nd.

- Cac bé mit xét trong bai toan thoa man diéu
kién ham don anh.

Ham don anh: Vi moi x1 va x2 thudc X va
néu x1 # x2 thi f(x1) # f(x2).

C6 nghia 1a bé mit 3D (hay bé mit dia hinh)
khong c6 duong dut gay (ham ech).

- Trong mat phing néu biét dugc 1 canh co
thé tim dugc canh tiép theo. Trong khong gian
cling tim canh theo nguyén tac nay.

Ap dung nguyén tic nély, dé sap xép cac canh
trong khong glan dem chiéu toan bd cac canh
xuong mat phang Néu thoa man ham Pon 4nh
thi thir ty sdp xép cac canh chiéu trén mit phang
s& tudn theo thtr ty sip xép clia cic mat trong
khong gian.

2.2. Cac budéc thuc hién
Gia str c6 khdi 3D nhu dudi hinh 1 dudi day

Hinh 3: Cdc canh “Pung”

Buée 1: Tim bao 16

Pé tim bao 16i, thuc hién chiéu tit ca cac
dieém, canh cua khoi 3D xuong mat phang. Trén
mat phang thu dugc mét bao 16i chira hinh chiéu
tat cé cac diém, cac canh. Cac diém, canh nay co
thé nam phia “Trén” hoac phia “Dudi” hoac co
thé nam ngay trén canh cua bao 16i.

Trén hinh 2 bao 16i thu dugc 1a da giac khép
kin gdm tap hop cac diém: 1, 6,7, 3,4, 5

Quan sat mot khdi 3D (Hinh 1), c6 thé nhin
thay rang cac diém, doan cua cac mat tao nén
khoi 3D c6 thé phan chia thanh 3 loai nhu sau:

- Céc diém, canh nim & phia “Trén” khi.

- Cac diém, canh ndm & phia “Du6i” khéi.

- C4c diém, canh nam trén mat “Plrng” khéi.

Vé canh, cling phan thanh céc loai sau:
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- Canh phia trén bao 13i. Ky hiéu canh la
“Trén”.

- Canh trén bao 16i. Ky hiéu 1a canh “Loi”.

- Canh thu¢c mat “bung”, ky hi¢u l1a canh
“Dlmg”

- Canh phia dudi bao 16i. Ky hi€u la canh
“Dudi”

Vi¢e phan loai nay nham muc dich khi xt 1y
voi cac diém, canh nam ¢ phia “Trén” khoi sé&
thu dugc cac mat “Trén”, voi cac diém, canh
nam ¢ phia “Dudi” khoi s€ thu dugc cac mat
“Dué6i” va véi cac diém, canh nam & mat
“Ping” khoi thu duoc cac mat “Pung”.

Buoc 2: Chon Zmax.

Chon 1 diém bat ki co gia tri Z=Zmax. Diém
¢6 Zmax chéc chén s& 1a diém nam phia trén bao
16i va thudc mat trén, thu duoc canh “Trén -
Trén”.

Buwoce 3: Tim cdc canh nam phia trén, bao 16i,
diedi bao 16i va sdp xép theo danh sdach nira canh
trén, nika canh dwdi va nira canh dung

Ap dung nguyén tic biét dugc 1 canh, tim
duoc canh tiép theo. Dya vao Zmax tim duoc
cac canh “Trén - Trén” va tiép tuc tim; néu canh
tiép theo 1a canh “Trén — L6i” thi dimg lai va xép
ching vao nhom ntta canh trén, tiép tuc tim kiém
néu canh tim duoc 1a canh “Loi — Loi”, xép canh
d6 vao nhém nira canh ding; néu canh tim duoc
1a canh “Duéi — Ldi” sap xép canh d6 vao nhém
ntra canh dudi.

Tién hanh tuong tu nhu vy sé& thu dugc mot
danh sach ban dau gém cac nura canh trén, cac
ntra canh ding 14 canh cta bao 16i va nhom nira
cac canh dudi.

Buoc 4: Tim va sap xéep cac canh “Pirng”

Cac mat dung la cac mat c6 tinh chat: Chtra
mot canh cua bao 101 va hinh chiéu cua no trén

mat phfing la mot doan théng. Pé tim céac canh

“Ding” str dung hé so goc &

; cua canh bao 101.

Gia str chon canh cua bao 16i 1-6 (Hinh 1) 1am

A , ., . ax{1.6) Ry z ,
goc, tinh dugc gia tri Gio, o tieptuc lay cac

canh tiép theo 13 canh c6 diém dau 1a diém 1
diém cudi gia st 1a diém tha i (i=1 —n) va tinh

~ £ sax(1.1) , o1 A 4 dx(1,6)
hé so (—1r]' So sanh vo1 hé so —

dz( dz(1.6) °

A dx{1.6) dx(1.i) ’ \ <R )
Néu: 822 2820 fire 1a diém thir i hay
az(1.6) az(1.i)

canh 1-i do cung thudc mat ding chura canh 1-6.
Lam tuong tu 1an luot cho tat ca cac diém con
lai, xac dinh duoc tt ca cac diém, canh nam trén
mit phing “Dung” chira canh 16i 1-6. Ciing 1am
tuong ty nhu vdy cho cac canh con lai trén bao
16i s& xéc dinh duoc tat ca cac diém, canh nam
thudc cac mat ding.

Sau khi xac dinh duoc cac canh thudc cac
mat “Dtng” tién hanh chiéu tat ca cac canh nay
lén mat ZOX hay ZOY thu dugc mot danh sach
cac canh thudc mat “Pting” (Hinh 3). St dung
bai toan tao Topo dé khoanh ving nhu trong mat
phang duoc mot danh sach cac ving. Trong cac
vung thu duoc, tdn tai mot vung bién va bai toan
xtr Iy ving bién da duoc giai quyét trong cong
trinh [8]. Theo d6, dé gin dau cho két qua tinh
dién tich cua cac hinh thang con c6 thé dua (xét)
theo dau cua dién tich hinh thang. Néu dién tich
hinh thang con (la canh thudc dudong bién) tuong
tmg mang dau duong thi canh bao 16i s& duoc
sép vao ntra canh trén, con khi canh tng voi dién
tich hinh thang con mang ddu 4m canh bao 16i d6
s& sip vao nira canh dudi. Tuy nhién, dé thoa
man diéu kién khi khoanh vung tao mit phang
phai 1a hinh da giac khép kin nén canh thudc bao
16i phai sdp ca hai nira canh vao ntra canh trén va
nura canh dudi.

1
A9

Sau khi tim duogc cac canh “L61” vao cac nira
canh trén, ntra canh dudi va cac ntra canh ding,
cac canh thudc tap hop “Loi” con lai chua duoc
sdp xép s& sdp chiing vao ca 3 tap hop nira canh
trén, ntra canh dudi va nira canh ding.

Pén day ching ta da hoan thanh viéc phan
chia cac canh cta doi tuong 3D vao 3 nhom: cac
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nta trén canh thudc cac mat “Trén”, cac nua
canh dudi thudc cac mat “Dudi” va cac nira canh
dtrng thudc cac mat “Pung”. Véi cach phan chia
thanh cac nhom canh nay da bién doi tir bai toan
khong gian vé bai toan co ban: Tao ving trong
mdt phang.

Buée 5: Tién hanh tao Topo tr nhom céc
canh thudc cac tap hop nira canh trén s€ thu duoc
cac mat “Trén”; Topo tor nhom cac canh thudc
cac tap hop nura canh dudi, thu duoc cac mat
“Du6i”, Topo tur nhom cac canh thudc cac tap
hop ntra canh ding thu dugc cac mat “DPing”
cua mot doi tugng 3D.

Két thac thuat toan.

3. Thuc nghiém

3.1. Dién gidi thuwe nghi¢gm

Xét khdi 3D nhu hinh 1

Dit liéu ban dau: Danh sach diém c6 toa do:
(Xem bang 1)

- Danh sach cac canh:

- Danh sach canh, nhan d6i (ntra canh):

Nira canh Nua canh
Canh | ID1 | ID2 Canh | ID1 | ID2
1 1 2 17 2 1
2 1 4 18 4 1
3 1 6 19 6 1
4 1 5 20 5 1
5 2 3 21 3 2
6 2 7 22 7 2
7 3 7 23 7 3
8 3 4 24 4 3
9 3 8 25 8 3
10 4 5 26 5 4
11 4 6 27 6 4
12 4 8 28 8 4
13 5 6 20 6 5
14 6 7 30 7 4]
15 6 8 31 8 (4]
16 7 8 32 8 7

Budée 1: Tim bao l6i

Pem chiéu tit ca ca cac canh cua khéi 3D
xuong mat XOY nhu hinh 2 thu dugc bao 16i 1a
mot hinh da giac khép kin di qua cac dinh: 1, 6,
7,3,4,5.

Canh Buoc 2: chon Zmax
sTT | IDL | ID2 ,
L1 2 Nhin vao bang thong ké toa d) theo danh
2| 1] 4 sach diém de¢ dang thay diem 2 c6 tri sO Z lon
3 1] 6 nhat. Chon diém c¢6 Zmax la diém 2.
4|1 ] s . \ ;
P Sau khi chon duoc Zmax, dua vao danh sach
6 | 2 4 ntra canh va dung mau dé phan biét, 1ap dugc
703 ] 7 Xau ké cua cac canh nhu sau:
s | 3| 4
o | 3| g Pinh|[1]2|3|4|5/6|7|8
0| 4] s 2|13(7|5|6|7[8]3
1|4 1|6 4| 7|4|6|1] 8|24
4] s 6l1[8|8|4]|1]3]|6
Bose s| [2]t| [4]6]7 Léi
14 |6 | 7 — . .
156 | s 31 L2 Tren
16 7 g Dudi
Bang 1
biém 1 2 3 5 6 7 8
X(m) 38.50 56.00 70.00 31.00 40.00 46.00 70.00 54.00
Y(m) 20.00 24.00 00.00 15.00 32.00 43.00 30.00 17.00
Z(m) 30.00 35.00 10.00 10.00 17.37 10.00 10.00 00.00
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Buoc 3:

Duya vao Xau ké trén, sap xép theo nhom nira
canh trén, ntra canh dudi, ntra canh ding theo
nguyén tac:

- Canh “Trén-Trén” va Canh “Trén-L01” chac
chan s€ nam phia trén bao 161, sap vao nhém nira
canh trén,

- Canh “L061-L61” chac chan sé nam thudc mat
dtrng chra canh bao 161, sap vao nhom ntra canh
ding,

- Canh “Dudi-L6i” chac chan s& nam phia
duéi bao 161, sap vao nhom nira canh duoi.

Nua

Canh

ding
1] 4
1] 6
1 5
3 7
30 4
4 3
4 6
4 1
4 3
5 6
5 1
50 4
6 | 7
6 |1
6 | 4
6 | 5
713
7 6

Buoc 4: Tim cac canh “Ding”. Tu cac nua
canh dung, 1ap Xau ké canh “DPung”

3
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Chiéu cac canh ctiia mat dang 1én mat phang
70X, dung bai toan tao vung nhu trong mat
phang thu dugc cac vung nhu sau:

1 5

Vongl | 6 Ving2 | 3| 6
4 6 1

1[4 416

Vong3i | 4 | 5 Vongd | 6 | 5
5011 S

Trong 4 vung thu dugc c6 1 vung goi la viung
bién (Ving 1, hinh 3). Viing bién 13 ving giéng
nhu mot bao 15i trén mat chiéu “Ping” ZOX.
Vung bién c6 dic diém 1a vira co cac canh
“Trén” vira c6 canh “Duéi”. Dé phén loai va sap
xép dua vao cach xét diu da duge nghién cuu
trong cong trinh [8].

Xét vung bién:

ID1|ID2 | =1 zl %2 z2 | x2-x1 | zl1+z2 | Duén tich
1 6 |385|300]|46.0(100]| 75 40.0 130
6 4 |46.0|10.0|31.0|100]| -15.0 | 20.0 -130
4 1 [31.0]100 385|300 753 40.0 130

Theo cong trinh [8], canh 1-6 va canh 4-1
mang ddu duong, sdpvao tdp hop nira canh trén;
canh 6-4 mang d4u am, sipvao tap hop nira canh
dudi.

Do cac canh 1-6, 4-1, 6-4 nam trén bao 16i, dé
du diéu kién khép kin cho khoanh ving phai sap
ca hai nua canh (1-6, 6-1; 4-1, 1-4) vao tap hop
ntra canh trén va sép ca hai nira canh (6-4 va 4-
6) vao tap hop nua canh dudi.

Dén day chung ta da hoan thanh phan loai va
sap x€p xong cac canh cua vung (mat) bién va
cac canh tao thanh vung (mdt) trén mat “Ding”.

Cac canh dung con lai (canh ndm trén bao
léi) chua dugc st dung s€ vira thudc mat “Trén”
va vira thudéc mat “Dudi” va vua thudc mat
“Plng” s& sdp dong thoi cac nira canh vao cac
tap hop ntra canh trén, nira canh dudi.

Sau sap xép s& thu dugc ddy du cac nira canh
trén thudc mat “Trén”, nira canh dudi thudc mat
“Du6i” va ntra canh dung thudc mat “Pung” va
sép lai cac canh cua mira canh trén, nira canh
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Buée 5: Ap dung bai toan tao ving thu duoc

cac mat - Vung nhu sau: (Xem bang 3)

Tém lai: Khi tién hanh tao mat cho ddi tuong
3D nhu hinh 1, chung ta thu dugc tap hop 13 mat

tao nén khéi 3D. Trong dé:

-Mit “Trén” khoi gém 4 mat,
-Mat “Ptng” khéi gém 5 mat,
-Mit “Pumg” khbi gdm 5 mat.

3.2. Thuc nghiém trén modul chwong trinh
tinh todn

Budéc 1: Tim Bao Loi

Bang 2
Mira canh ira Canh MNira Canh Nira canh trén Wira canh
trén dudt ding sap lai dudi sap la
1 2 3 2 1 4 1 2 3 7
2| 3 4 8 1 g 1 6 3 g
2 | 7 G 8 1 3 ) 4 3 4
2 | 1 7 8 3 7
2 7 4 3
3| 2 3 3 3 4 .
7| 2 g | 4 4 3 - 1 + §
16 s | & 1| & 2 3 4 6
4 1 g | 7 4 1 3 7 6 7
6 1 6 4 4 3 3 2 i 4
1 4 4 6 5 6 3 4 6 8
37 37 5] 1 4 1 7 6
73 7 E
: 3 3 4 4 3 7 5
3 4 3 4 6 7 _ .
4 3 s X 5 - 6 7 . 3
6 7 & 7 5 3 [ 1 g 3
76 7 6 s z 7 6 ] 7
7 3 7 2 ] g
7 5 7 3 ] 4
Bdng 3
Cac mat "Trén" Cic mit "Dudi”
| ID ID|ID D D
1] 2 1|2
Mat [ Mat Mg |1 ]2
Tt || ) Dusi’ | | "Bung’ | 1 | 6
1 - Lo, :
: p 6| 4 1 il 4
4|1 4|3 4 11
Mat | 3| 8 5 1| 5
M | |8 g . Ma -
s 6 | 7 Dugi" | 8 | 7 "Bing' 3 6
2 |1 Mat - -
Mat 4 3 3 3 3 3 h _ 1
"Trén" 3 7 l\-Ié_t. . 41 6 3
3 7 6 Duci" | @ [ 8 Mat 4 6
s |1 4 2| 4 "Bimg" | 6 | 5
Mit 2| 7 4 5 4
"Teén" | 7 | 3
4 3| 2
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Buoc 2: Chon Zmax Va Zmin

Buée 3: Tim va sip xép theo danh sach ntra
canh

Buoc 4: Tim céac canh “Pung”

4. Két luin

Bai toan tao mit cho cic dbi tugng trong
khong gian hét stc phuc tap. Noi dung bai bao
nay da dé xuat mot phuong phap co thé sir dung
khi nghién ctru d6i twong 3D. Hudng giai quyét
bai toan tao mat nay la phan loai cac canh cua
khéi 3D sau d6 chiéu ching vé mat phang. Viéc
phdn logi nay nham muc dich gidi bai todn tao
mdt cho khoi bang cdch tach bai todn khéong
gian 3D thanh cdc bai toan trong khong gian 2D
va s dung bai todn tgo topo tim vung trong madt
phdng dé tao mdt cho doi twong 3D.

Cung v6i cac nghién ciru trong cong trinh [8],
ndi dung bai bao nay gbép mdt cong cu co the s
dung khi nghién ctru giai bai toan 3D khong gian
dugc mo hinh hoéa tir dir liéu 1a cac diém, doan
(canh), mat va khdi.Q
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Summary
A method of creating faces for 3D objects
Le Quang Hung, Resource Enviroment and Materials Technology Joinstock Company
Tran Thuy Duong, Hanoi University of Mining and Geology

In the plane, the concept of the area used to describe a closed polygon is made up of the original
data including the base elements, which are points and segments. To find and manage it, people use
the problem of creating regions. The surface of a 3D object consists of a set of faces that are each
modeled by a closed flat polygon. These surfaces are similar to areas in the plane but are represent-
ed in 3D space. The problem of creating areas in the plane has been studied and solved by the the-
ory and practice applied to delineate and calculate the land area in a cadastral map. Based on this
problem, the research paper proposes a surface creation method to describe the surface of 3D
objects. This problem uses the principle of an edge with only two adjacent sides; from one edge, find
the next edge. This problem will classify the edges of the 3D cube, then project them to the plane.
The classification aims to simplify the spatial problem by converting it into a problem solving on
the plane. However, when projecting the edges towards the plane, arranging the edges in the same
order as in space is not a simple matter. This study shows that the above arrangement can be done
when the faces meet certain conditions. The problem of creating a region on a plane creates surfaces
corresponding to the surface of 3D objects in space.Q

BAN VE CHUYEN PQ CAO GEOID.......
(Tiép theo trang 6)

Summary
About the conversion of a quasigeoid height into a geoid height

Ha Minh Hoa, Vietnam Institute of Geodesy and Cartography

The research on conversion of the geoid height into the quasigeoid height is one of directions of
research in physical geodesy. This article presentes theoretical research result by this direction and
some research experiments results on the world. The research experiments results showed that dif-
ference between the geoid height and the quasigeoid height is quite big and at present not satisfied
modern requirement of construction of geoid/quasigeoid model. That shows that the mass distribu-
tion between Earth physical surface and geoid still is difficult, at present still not exactly modeled.O
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