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SU DUNG NGON NGU LAP TRINH VISUAL BASIC
PE XAY DUNG MAT TU DO TRONG AUTOCAD

THS.KS PHUNG QUANG MINH | TRUONG BAI HOC XAY DUNG HA NOI

Tom tat

Viéc thiét ké kién truc muén dat két qua tét hon thi viéc
Iua chon hinh dang kién trdc céng trinh rat quan trong,
ngay nay bé mat coéng trinh dugc st dung nhiéu trong
thiét ké 1a cac bé mat phuc tap, tuy bién (mat tu do). Bai
bao nghién ctiu phuong phap xay dung mat trong Auto-
Cad va dua ra phuong phap xay dung mat tu do la dung
ngén ngir lap trinh Visual Basic dé viét ma code chuong
trinh con tao mat tu do va dugc nhung vao phan mém
AutoCad. Pong thai, bai bao ciling dua ra thuat toan xay
dung mat tu do véi dudng chuan la dudng xoédn dc tru va
dudng sinh thay d&i trong qua trinh tao mat dé€ may tinh
dién ti tu déng tao mat, cling nhu tao co sé dir liéu c6 thé
chuyén ddi sang cac phan mém (ing dung khac trong thiét
ké. Phuong phap nay giup ngudi lam thiét ké tao mat tu
do mét cach tu dong, giam thai gian thiét ké, va hién thuc

Abstract

In order to achieve better results in architectural design, choosing
the shape of the building is very important. Nowadays, the building
surfaces used a lot in design are complicated, customized ones (free
surfaces). The scientific article analysis the method of creating free
surface models in AutoCad and proposes a method of creating free
surface models, which use the Visual Basic programming language
to write a subprogram code in order to create free surface models
and embed it in AutoCad software. Simultaneously, the article also
provides an algorithm to build a free surface with a calibration curve
that is a cylindrical spiral and a surface lines which changes during
the process of creating a surface so that an electronic computer can
automatically create a surface, as well as create a database that can
convert to other application design software. This method will help
designers in creating free surfaces automatically, as well as reducing
designing time, and actualizing simpler design ideas.

héa cacy tudng thiét ké don gian hon.
DAT VAN DE

hiing thap ky trudc, nganh

cong nghiép kién tric xay

dung da trdi qua nhiing thay

déi Ion véi viec phat minh ra

‘ohan mém hd trg cong tac
thiét ké” (Computer Aided Design - CAD). TU
dé, cang nhiéu nhiing phan mém thiét ké
kién tric khac clia cac hang nhu Autodesk,
Bentley, Gehry Technologies, Graphisoft lan
luot ra d6i. Nganh kién tric xdy dung von chi
quen vé bang tay nay da lam quen vdi viéc
st dung mdy tinh nhu mot cdng cu dé hd
trg cho viéc thiét ké.

Tuy nhién, cong viéc thiét ké kién tric, quy
hoach muén thuc hién t6t thi ngudi kién
tric su phai co cac kién thic chuyén sau
trong nhiéu linh viuc khac nhau. Va dac biét la
viéc thiét ké cac hinh khéi kién tric, trong 46
bé mat kién tric la mét trong nhiing yéu té
quan trong quyét dinh dén hinh dang kién
tric clia cong trinh. Mat khac, hién nay vai
thoi dai 4.0, viéc stf dung cac dang mat tudo
dugc &p dung phd bién hon, cling véi su hd
trg clia may tinh dién tlf (mdy tinh) thi viécxay
dung va strdung cic mat phiic tap, tly bién (mét
turdo) ngay cang xudt hién phd bién.

TU cdc ly do trén nén viéc nghién cau
phuong phap dung ngén ng{ 1ap trinh Vi-
sual Basic dé xay dung mat tu do trong phan
mém AutoCad la can thiét va cé thé ap dung
trong thuc té.
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NOI DUNG NGHIEN CUU
Co'sékhoa hoc xdy dung mdt trong Autocad

Trong phan nay bai bdo dua ra dinh nghia vé
mat néi chung hay la mdt tu do va nguyén
tic tao mat.

Khdi niém vé mdt tu do

Mat la quy tich cic vi trf mét dudng cong (goi
la dudng sinh) chuyén dong ludn tua trén
mot duding cong khéc (goi la dusng chudn).
Nhu vay, mat tu do c6 thé la cac mat hinh
hoc don gidn hodc la cdc mat cong phuc tap
trong tu nhién.

Cac trudng hap cu thé can co thém mot sé
diéu kién nira dé cé duoc mat tu do cu thé,
duong sinh c6 thé la dudng cong va duong
cong nay cing cé thé thay déi thude tinh
theo quy ludt trong qua trinh chuyén déng.
DPudng chudn cé thé la dusing cong cd dinh
trudc hodc dudng cong nay cling c6 thé
thay d6i theo quy lut trong qua trinh dudng
sinh chuyén dong. Cac quy luat thay déi clia
dudng sinh hay duting chuan tly thudc vao
Ngudi tao Mdt.

Nguyén tdc tao mdt trong Autocad

Mot s6 mat nhu mat phang, mat nén, méat
try, mat cau cé thé dugc miéu ta bang cac
phuong trinh todn hoc. Tuy nhién, hau hét
cac mat tu do trong thuc t€ khong thé biéu

dién dugc bang mot biéu thic toan hoc.
Ngudi ta tim cach biéu dién gan ding moét
mat tu do bang cach tach né ra thanh vé s6
cac manh nho phang hodc cong tao thanh
mot IudGi cdc manh mdt da gidc trong khong
gian. Viéc dam bao cho mat gan dung nay
thod man di qua cac diém hodc cac duong
bién da cho vai do cong khéng ché trudc la
ddc biét quan trong.

Trong thuc té st dung thi cé nhiéu cach tao
madt khac nhau trong AutoCad, tuy nhién bai
bao dé cap dén cach tao mat truc tiép tU cac
manh mat nhu sau:

Buéc 1: Tao cdc phdn tir la cdc manh mat
3D Face

3D Face: Bugc thiét lap bang 3 diém hodc
4 diém bat ky c6 thé a dong phang hoac
khoéng déng phéng.

Trong hinh H.1 thdy rang day la hai dang
manh mat don gian nhét va no la cac phan
0 cAu tao nén cac mat phuc tap hon.

Cac diém nay dugc danh s6 thir tu theo
chiéu nguoc chiéu kim déng hé.

Trong phan tir mat thiét lap bang 4 diém thi
trong phan mém Autocad ldy (1,24) va (2,34)
la cdc manh mat tam gidc dong phang, tuy
nhién, giao clia hai manh mat nay la doan
thdng 24 chila gia dinh vithuc té la khdng co
phan giao tuyén nay va mat tao bdi (1,2,34)
la mat gay.
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Hinh H.2

Buéc 2: Tao mdt tir hé théng luéi phdn
tir mdt

Ludi mat: Bugc thiét lap bang hé théng ludi
diém. Ludi diém nay co thé 1a 6 ludi 3 diém
hay 6 Iudi 4 diém. Cirmdi 6 1udi la mot phan
trmat.

Trén hinh H.2 thdy rang mat nay duoc tao ra
bdi 10 manh mat phan t, mai mét manh
mat duoc thiét [ap trén 3,4 diém quan Iy tai
3,4 nut. Hay ndi cach khdc mat nay duoc tao
ra khi ghép 10 manh mat phan t.

V& nguyén tic bang cach nay cé thé tao
dugc cadc mdt phuc tap hon, ching ta chi
can: Chia mat can dung theo mét hé théng
Ui diém (6 1ui 3 diém hay 4 diém), xéc dinh
cac dinh quan ly nay thudc mét can dung;
Dung cach tao mat 3DFace dé tao cac manh
mat phan t, ghép chiing lai theo Iudi diém
chia 3 trén sé dugc mat can dung.

Nhu vay, véi mét mat tu do nao do thi viéc
xay dung mat trong AutoCad la hoan toan
€6 thé thuc hién dua vao phuong phap nhu
trén. TUy vao yéu cau clia ngudi st dung dé
c6thé duara cach chia, ghép cdc manh mat voi
d6 chinh xac theo yéu cau clia ngudi strdung.

Quy trinh tgo mat tu do trong Autocad

Hinh H.3 thé hién so do thuét toan quy trinh
xay dung madt tu do trong AutoCad.

Trong viéc thu thap sé liéu can xac dinh duoc
cac théng s6 vé do chinh xac, cac quy luat
thay déi clia dudng chudn va dudng sinh.

Trong budc thiét 1ap cac quy luat thay ddi
can thanh 1ap cac phuong trinh todn hoc
Mo t& cac quy luét thay déi nay. Cac phuong
tinh nay thong thudng thé hién dudi dang
phuong trinh tham s& dé ngudi st dung co
thé thay d6i cac quy luat theo y mudn.

Vige thiét 1ap so do thuét todn tao mat la rét
quan trong trong viéc tao mat. Sau khi cé so
dé thudt toan thi ngudi dung co thé dung
bét ky ngébn ngl 1ap trinh nao dé vé mat
trong AutoCad, tuy nhién bai bdo sé dung
ngdn ng 1ap trinh Visual Basic dé vé mat.

Viéc tinh todn cac thong sé la s6 hda cac toa
d6 clia cac diém thude cac manh mat trong
mat tu do. Cac toa dé nay phu thudc vao quy
luat thay ddi, d6 chinh xac yéu cau. ..

Tinh todn va tao cac phan tirmat la duing hé
luGi diém & budc trén dé phi mat 3DFace
len hé Iudi diém nay, do min clia mat phu
thudc vao viec tinh todn cac diém 1udi clia mat.

Xdy dung mat tu' do trong Autocad

Trong phan nay, bai viét sé xay dung mat
tu do véi dudng chudn la mét dudng xodn
6c try, va dudng sinh la dudng tron véi quy
ludt thay d6i duong sinh la tang dudng kinh

/ Thu thap dix liu /

Thiét 1ap cac quy luat thay d6i

v

Thiét 1ap so dd thuat toan

!

Tinh toan cac thong sb

¥

Tinh toan va tao cac phﬁn tr mat

v

/ Thuc hién vé mat /

Hinh H.3

trong qué trinh chuyén dong.
Thiét Iap cdc quy ludt thay d6i
Véi dudng chudn la dudng xodn éc tru

Pudng xodn oc tru la quy tich nhiing vi tri
clia mot diém chuyén dong déu trén mot
dudng thang | trong khi | chuyén déng déu
dé tao thanh mot mat try. V6 phuong tinh
tham s& nhu sau.

Puong xodn 6c tru la dudng xodn &c¢ trén
mat try (hudng dudng sinh t va dudng
chudn (©) 1a vong tron day try), budc cla
dudng xodn la b.

Trong phan nay xay dung duong xodn ¢
try trén mat gid mang c6 dudng chudn (c)
(duong tron) va hudng dudng sinh la théng
diing (theo truc z trong hé toa do DEcac).

Diém gdc Ox0, y0, z0) 1a truc clia dudng
x08n e try. Vay diém thudc dudng xodn 6¢
tru va thudc tia hgp vdi truc x mét goc lat sé
cdtoa do:

z=b*t/n+z
x =R * Cos(t*2*pi/n) + xo (1)
y =R * Sin(t*2*pi/n) + yo

Phuong trinh tham so trén 1a phuong trinh
tham s& clia dudng xodn &¢ try, tham s t.
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Hinh H.4

Véi duong sinh la dudng tron

1=s | (X=R¥COS(S*2PIN)X0
(Y=R¥SIN(S*2PIN)Y0)

(7=5*BIN+70)

=0

(X=R+X0, Y=Y0, Z-Z0)

VG mat vo ¢ co dudng sinh tron thi viéc xdy dung phuong trinh cu thé bang
cach xay dung phuong trinh dudng tron tam M, ban kinh r = MN/2 trong mat

phang Oxz va dich hé truc toa dé vé géc toa dd Oxyz.

Phuong trinh duding tron: - cho chiing ta toa dé diém thudc dudng tron (xy'z).

Phuong trinh clia mat:

[ » 2=l » ZPT*R*Ry

1 0 0 0 Cos(@) —Sin(6) 0 0 Cos(B)
0 1 0 o0 j 0
Roe Sin(@) Cos(@) 0 0 Ry= .
0 0 1 0 0 0 10 - Sin(B)
Xy —Vw —Zy 1 0 0 01 0
Lap so d6 thuét toan

VéGi dudng chudn la duding xodn éc tru, so dé 1

oBatdau;
o Nhép vao diém gdc (la diém chan ctia truc dudng xodn 8c);
oNhap vao:

R:bdn kinh cda mdit tru tron xoay

b:d6 I6n cta budc cia duong xodn &c tru
sovong: téng sévong xodn

Sédiém chia trén mot budc

(trong bai bdo chon n=24);
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S o = O

—Sin(B) 0

)

Cos(f) O

>
»-

0 Gén sodiem=sovong*n+1 (trén mét vong
xoan dugc

chia ra lam 24 khodng bang 25 diém chia);
0Gan s6 dém i=0;

o Tinh todn toa dé cac diém trén dudng
x0an &¢ theo phuong trinh

(1) (cac diém quan ly nay chinh la cac diém
chia trén dudng xodn 6c can vé)

z=b*i/n+2z0

= X R * Cos(i*2pi/n) + x0
(i = [0 + sodiem])

= y=R*Sin(i*2pi/n) + y0

0 Gan toa do cac diém nay cho mot mang
quan ly diém q(i;

0Géan cac toa do xyz cla mang diém q()
sang mang fitpoint(k), mang fitpoint(k) nay
sé luu cac gid tri vé toa do clia dudng xodn
8c tru va mang nay sU dung dugc dé ve
dudng spline co cac diém quan ly

5 cac diém thude

mang diém (qj),

BEGIN

I sodiem=sovong*24+1 |

Lo >
+

v

trunggian(0)= diemgoc(0) + r * Cos(i * 15 * 3.14159 / 180)

trunggian(1) = diemgoc(1) + r * Sin(i * 15 * 3.14159 / 180)

| sofitpoint=sodiem*3 I‘i

i=0

l:

i<=sodiem-1

s

7 Spline(fitpoints,startpoint,endpoint)

v

| p5(2)=diemgoc(2)+sovong*buoc

.

line(diemgoc,p5)

k=3"i4j

p5=q1(i)

END

—
— e

So d6 1




Bang 1: Tinh todn va chuyén déi dit liéu

Mang diém fitpoint (chudi sb dit liéu)
x=RCos(i2x / n) + x, fitpoint(3) = RCos(i27 / n) + x,
y=RSin(i27 /n) + y, fitpoints fitpo int(4) = RSin(i27 /n) + y,
z=ib/n+z, fitpoint(5)=ib/n+z,

Bang 1:

o Tinh toan diém trén cia truc dudng xodn
8c tru diém p5;

0 V& dudng xodn &c try bang duong spline;

0 V& doan thang la truc clia dudng xodn 6c
try, doan thang nay cé diém dau la diemgoc
va diém cudi la p5;

oKétthuc.

Vé6i duong sinh la dudng tron, so do 2,
Hinh H.5

o Bétdau;

0 Nhap vao dudng xodn 6c tru (xem sa do 1);
0 Tinh toan cac toa dd clia cac diém thude
ludi mat tu do theo (2);

0 Gan cac gia tri toa do cac diém thudc Iudi
cho mang diém quan ly a(i);

0 Gan céc toa do x, y, z cho mang d liéu
point clia ludi mat;

oVémat;

oKétthuc.

Viét code bdng ngén ngirldp trinh Visual Basic
Tao dudng chudn hinh H.6; H.7

0Tao biéu tugng chuong trinh con bang Vi-
sual Basic

o Viét code cho dudng chuan

Private Sub cmdDiemgoc_Click()

- 'Xdc dinh diém géc la chan truc ctia duding
xodn éctru.
UserForm.Hide
MsgBox ("Ban chon diem goc”)
diemgoc = ThisDrawingUtility.GetPoint(,

NL & "Diemn goc') e K.
trunggian = diemgoc R nR R A e A e R R R
UserForm.Show .11 Buoch | 10 B
End Sub e R duh L A A A s
Private Sub cmdok_Click) ©::1: sovongoan : | 1 Bt
UserForm3 Hide AL
o B chaone e e E::::::::::::::::::::::::::::

_ IPhan kha’ bao blen d:la phuo;ng trong ----------------------------

chuong trinh

Dim bankinh, L, buoc As Double
Dim sovong As Integer

Dim q1( As Variant

Dim p5 As Variant

BEGIN

Duongxoan(R,b,h,diemgoc,huongxien)

Tomaen>

+

:

‘ Xac dinh diém thudc mat ‘

-

P

3Dmesh(sodiem, fitpoiits)

END

Hinh H.5

Hinh H.6
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Dim sodiem As Integer
DimiAs Integer

Dim tyle As Double

Dim lineObj As AcadLine

'Phdn gdn cdc gid tri trong cdc 6 nhdp gid tri
buoc =Textb.Text

sovong = Texth.Text

r=TextR Text

sodiem = sovong * 24 + 1 'Mét budc dugc
chiaralam 24 phan bang nhau.

ReDim g1(0To sodiem - 1) As Variant

'Phdn tinh todn cdc gid tri cia cdc diém
thudc duding xodn éc tru.
trunggian = diemgoc
i=0
Fori=0To (sodiem- 1) Step 1
trunggian(0) = diemgoc(0) + r * Cos(i * 15
*3.14159/180)
trunggian(1) = diemgoc(1) +r* Sin(i * 15
4159/180)
trunggian(2) = diemgoc(2) + buoc *i/ 24
g1() = trunggian
Nexti
MsgBox (Str(i))

' Tao duding Spline la duding xodn éc tru
Dim splineObj As AcadSpline
Dim startTan(0To 2) As Double
Dim endTan(0To 2) As Double
Dim fitPoints() As Double
Dim a() As Double
Dim p1, p2, p3, p4 As Variant
Dim sofitpoint, d, k, j As Integer

' Dinh dang cho bién la tiép tuyén diém dau
va cuéi

startTan(0) = 0.5: startTan(1) = 0.5:
startTan(2) =0
endTan(0) = 0.5: endTan(1) = 0.5:

endTan(2) =0

'Dinh dang cho bién trung gian
=q10)

p2=q1(1)

p3 =ql(sodiem-2)

p4 =ql(sodiem-1)

' Tinh todn cdc tiép tuyén dau va cuéi
startTan(0) = p2(0) - p1(0): startTan(1) =
p2(1)-p1(1): startTan(2) =p2(2) - p1(2)
endTan(0) = p4(0) - p3(0):endTan(1) =
-p3(1):endTan(2) = p4(2) - p3(2)

p4(1)

' Chuyén mdng diém thanh chuéi déy s6 fitpoint
sofitpoint = sodiem * 3
MsgBox (Tong so fitpoints la:
Str(sofitpoint))
ReDim a(0 To sofitpoint - 1) As Double

+
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, 5GTRU
oM
X
R
Hinh H.7
Fori=0To (sodiem- 1) Step 1

Forj= OTo 2 Step
3%0) +
(i

p5 q )
a(k) = p5())
Next j
Nexti
MsgBox (Str(k))

ReDim fitPoints(0 To sofitpoint - 1)
As Double
Fori=0To (sofitpoint - 1) Step 1
fitPoints(i) = a())
Next i
Set splineObj = ThisDrawing.ModelSpace.
AddSpline(fitPoints, startTan, endTan)

' Vé truc ctia dudng xodn éc tru
p5 =diemgoc
p5(2) = diemgoc(2) + sovong * buoc
Set lineObj = ThisDrawing.Model-
Space AddLine(diemgoc, p5)
ZoomAll
ThisDrawing.Application.Update
UserForm.Show
End
End Sub

Tao dudng sinh va tao mdt hinh H.8

Private Sub CommandButton6_Click()
UserForm1 Hide

Dim sset As AcadSelectionSet
sset as a SelectionSet object

'Define

'Set sset to a new selection set named SS1
(the name doesn't matter here)

Dim p() As Variant

Dim r() As Variant

Dim line As AcadLine

Dim p1, p5, p2, p3, P4, p6, p7, P8 As Variant

Dim t1,t2 As Variant

Dim g As Integer

Dim t As Double

Dim splineObj As AcadSpline
Dim startTan(0To 2) As Double

Hinh H.8

Dim endTan(0To 2) As Double
Dim fitPoints() As Double

Dim a() As Double

Dim NL As String

NL = Chr(13) &Chr(10)

Dimdem, ¢, d,i,j, k h, L As Integer

'Lay toa do fitpoints va ve cac duong sinh
cua mat

'p5 = ThisDrawing.Utility.GetPoint(, NL &
"Diem mat")
Set sset = ThisDrawing.SelectionSets.
Add("SS1")
ssetSelectOnScreen
'Prompt user to select objects
Dim ent As Object
Define ent as an object
For Each ent In sset
‘Loop through the SelectionSet collection
With ent
If StrComp(ObjectName, "AcDb-
spline’, 1) =0Then
q = entNumberOfFitPoints
ReDim r(0To g - 1) As Variant
ReDim p(0To g- 1) As Variant

p3 = entGetFitPoint(0)
p4 = ent GetFitPoint(1)
p2 =entGetFitPoint(q - 1)
tl=p4

t1(0)= p4(0) |O3(O)



p(q- 1) = entGetFitPoint(q - 1)
Set line =ThisDrawing.ModelSpace.
AddLine(r(g- 1), p(g-1))
Fori=1Toq-2Step 1
p(i) = entGetFitPoint(j)
p1=p)
p6 = entGetFitPoint(i - 1)
p/ =entGetFitPoint(i + 1)
p8=p()
t=(p3(2 ) p12)/ (p7(2) - p6(2)
p8(0) =t* (p7(0) - p6(0))+|01(0
p8(1)=t*(p7(1)-pe(1) +p1(1
p8(2)=p3(2)
() p8
Set line =ThisDrawing.ModelSpace.
AddLine(r(), p())

Nexti
End If
End With
entcolor = acBlue 'Change the
Color property to blue
entUpdate 'Update the entity
on screen
Next ent
ssetDelete
'Ve duong spline chan
startTan(0) = 0.5: startTan(1) = 0.5: start-
Tan2)=0
endTan(0) =0.5:endTan(1) =0.5:endTan(2)
p1=1(0)
p2=r(1)
p3=rg-2
p4=rq-1)
startTan(0) = p2(0) - p1(0): startTan(1) =
p2(1)-p1(1): startTan(2) =p2(2) - p1(2)
endTan(0) = p4(0) - p3(0): endTan(1) = p4(1)
- p3(1):endTan(2) = p4(2) - P3(2)
d=qg*3

MsgBox (“Tong so fitpoints la: " + Str(q))
ReDima(0Tod - 1) As Double
Fori=0Toq-1Step 1
Forj=0To 2 Step 1
k=3*i+]j
p5 =r())
a(k) =p5())
Next
Next i
‘MsgBox (Str(k))
ReDim fitPoints(O To d - 1) As Double
Fori=0Tod-1Step 1
fitPoints(i) = a(i)
Next i
Set splineObj = ThisDrawing.ModelSpace.
AddSpline(fitPoints, startTan, endTan)
ZoomAll
ThisDrawing.Application.Update

'Ve mat bang Mesh

Dim meshObj As AcadPolygonMesh
Dim mSize, nSize, count As Integer
Dim points() As Double

Dim luoidiem() As Variant

Dim duongkinh As Double
Dimal,b1,c1 As Double

'Gan so luong points cho Mesh
ReDim lucidiem(0To 24,0To (q - 1)) As Variant
Fori=0To(q-1)Step 1
p7 =r()
p8 p()
p8(0) - p7(0)
p8(1)-p7(1)
p8( )-p7(2)
duongkinh =Sgr@l *al+b1*bl+cl*cl)
'MsgBox (Str(duongkinh))
Forj=0To 24 Step 1
If duongkinh=0Then
luoidiem(j, i) =p7
Else
p5=p7/
p50)=al * (Cos(15*)*3.14159/
180)+c1*Sin(15%j*3.14159/180) / Sar(a1 *
al+b1*b1))/2+p70)/2+p80)/2
p5(1)=b1 * (Cos(15*j*3.14159/
180)+c1*Sin(15%j*3.14159/180) / Sar(a1 *
al+b1*b1))/2+p7(1)/2+p8(1)/2
p5(2) = (Sin(15 * j * 3.14159 /
180) *Sgr(@l *al + b1 *b1)-c1*Cos(15*j*
3.14159/180)) /2 + (08(2) + p7(2)) / 2 +c1 *
(Cos(15 *j *3.14159/180) + c1 * Sin(15*j *
3.14159/180)/Sqr(@l *al +b1*b1))+p7(2)
luoidiem(j, i) = p5
End If
Next
Nexti
d=25*qg*3
MsgBox ("Tong so diem la: " + Str(d))
ReDim points(OTo d - 1) As Double
‘Mang luoi diem
h=0
Fori=0To(q-1)Step 1
Forj=0To 24 Step 1
Fork=0To 2 Step 1
= |uoidiem(j, i)
points(h) = p5(k)
h=h+1
Next k
Next
Nexti
MsgBox ("Tong so point la: " + Str(h))

mSize = g: nSize = 25

'creates a 3Dmesh in model space

Set meshObj = ThisDrawing.ModelSpace.
Add3DMesh(mSize, nSize, points)

'Change the viewing direction of the view-
portto better see the cylinder

Dim NewDirection(0To 2) As Double
NewDirection(0) =-1: NewDirection(1) =-1:
NewDirection(2) =1
ThisDrawing ActiveViewport Direction =
NewDirection
ThisDrawingActiveViewport = ThisDraw-
ing.ActiveViewport
ZoomAll
UserForm1.Show
End Sub

KET LUAN

Bai viét da dap Uing duoc muc dich ban dau
ddt ra la st dung ngén nglr lap trinh Visual
Basic dé xay dung mét tu do trong AutoCad,
dua ra mot cach tao mat tu do mot cach tu
dong bang cach nhing thém vao AutoCad
mot chuong trinh con tao mat.

Bai bdo la mét tai lieu hudng dan tao mdt tur
do trong AutoCad va tU d{r liéu tao mdt ¢
thé chuyén ddi co s& dir liéu gitia cac phan
mém khac nhau cling nhuttrly thuyét vé tao
mat sang mo hinh trong mdy tinh dugc thé
hién trong phan mém AutoCAD.

Bai viét méi chi di nghién clu tao mat ¢
dudng chudn la dudng xodn &c try, dudng
sinh la dutng tron thay d6i dusing kinh trong
qué tinh chuyén dong dé tao mat. Nén vai
cac mat tu do khac co thé lam tuong tu/.

TAILIEU THAM KHAO

1.PGS. TS. Béing Viin Ci (chdi bién), GVC. Nguyén
Quang Cu; PGS. TS. Boan Nhu Kim, PGS. Duong
Tién Tho, Giaottiép do hoaky thudtXdy dung, nha
xuditban Gidio Duc, Hea NGi, 2006.

2. Hoang Véin Than (cha bién), Boan Nhu Kim,
Duong Tién Tho, Hinh hoc hoa hinh, nha xudt
bdn Khoa hocvaky thudt, HaNGi, 2005.

3. BO.fopooH, MA.Cemeruos-Ozuebckuti KYPC
HAYEPTATEIbHOW, TEOMETPYIB, NEG Bpf-
ntkmendj Dscifz ijkf 2000. (V.O. Gordon, M. A.
Sementsov-Ogieyskiy ON TAP HINH HOC HOA
HINH, Nhaxudt bénBaihoc URE, néim 2000)

4. Hoang Vdn Thdn (chd bién), Boan Nhu Kim,
Duong Tién Tho, Hinh hoc hoa hinh, nha xudt
bdn Khoa hocvaky thudt, HaNGi, 2005.

5. Nguyén Tién, Ng6é Quéc Viét, Pham Nguyén
Tudn Ky, Ky thudt Idp trinh Visual Basic tu hoc
trong 21 ngay, nhaxudt ban Gido duc, 1997.
6.Baibdo: Tap chiKiéttric VietNam, s6.237-2021,
Ths Phting Quang Minh, Xay dung mat xodn
bdngmdytinh dién tirdétién dp dung trong thiét
kévaday hocménHinh hochoahinh.
https.//kientrucvietnam.org.vn/paper/tap-chi-
ktvn-s0-237-2021/

S6251-2024 ‘ VIETNAMARCHI.VN 87



