Liberty BASIC Programmer's Encyc

Source Code for Plot3D

Tom Nally -
steelweaverS52

If you prefer, you may download the zipped file

Plot3D.zip

¢ Details

e Download
e 4KB

Return to Easy Functions for Plotting 3D Objects.

Source Code for Plot3D

" Pl ot 3D. bas

Version 1.1

" by Tomas J. Nally

St eel weaver 52@ol . com

" Copyright Septenber 2003

'  Rel eased as Open Source

' Made wth the foll ow ng:

" Liberty BASIC
" by Carl Gundel
" http://ww.libertybasic.com

" Liberty BASI C Wrkshop
by Alyce Wt son
" http://alycesrestaurant.com
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Liberty BASIC Programmer's Encyc

' center,

The virtual
Y-axi s vector
t he Canera-to-Center vector
enabl es the objects to | ook smaller as
the canera noves away fromthe view ng
or look |larger as the canera noves
toward the view ng center

' Addi tionally,

True
Fal se

NunmNodes
Nunli nes
CanX =

Camy
Can¥”
CrX
ctryY
CrZz

X-axi s vector

Version 1.1 Changes to ScreenX() and ScreenY():

and the virtual

is divided by the | ength of

t he change noted above causes
the objects to appear very snall

' ScreenX() and ScreenY(),
' by anot her
Scale Multiplier™.

Scr&rX =
Scrc&ryY

Scal eFact or

Di m XX( 100)
Di m YY(100)
Di m ZZ( 100)
Di m SX(100)
Di m SY(100)

D m i node(100)
Di m j node(100)

' Node Dat a

42
47
225
225
325

200
200

Thi s change

So, within
the scale is multiplied
nunmber called SCM for "Secondary
Thi s operations nmakes the
obj ects appear about as |arge as they appeared
in version 1.0 of ScreenX() and ScreenY().
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feeeea ) SRR YorooZeomamaeaa
Data 25, 0, -25 ' Node
Data 25, 0, 25 ' Node
Dat a - 25, 0, 25 ' Node

1
2
3
Data - 25, 0, -25 ' Node 4
Data 25, 50, -25 ' Node 5
Data 25, 50, 25 ' Node 6
Data - 25, 50, 25 ' Node 7
Data - 25, 50, -25 ' Node 8

Dat a - 40, 0, -25 ' Node 9
Dat a - 40, 0, 25 ' Node 10
Data - 90, 0, 25 ' Node 11
Dat a - 90, 0, -25 ' Node 12

Dat a - 50, 40, -15 ' Node 13
Data - 50, 40, 15 ' Node 14
Dat a - 80, 40, 15 ' Node 15
Dat a - 80, 40, -15 ' Node 16

rrrrrtto X - Axis e

Dat a 0, 0, 0 ' Node 25
Dat a 50, 0, 0 ' Node 26
Dat a 50, 0, -5 ' Node 27
Dat a 60, 0, 5 ' Node 28
Dat a 60, 0, -5 ' Node 29
Dat a 50, 0, 5 ' Node 30
Prrrrrt Yy o Axjs Pt rrrrrrre
Dat a 0, 0, 0 ' Node 31
Dat a 0, 70, 0 ' Node 32
Dat a -5, 85, 0 ' Node 33
Dat a 5, 85, 0 ' Node 34
Dat a 0, 80, 0 ' Node 35
Dat a 0, 75, 0 ' Node 36
rrrrrttZ oo Axis
Dat a 0, 0, 0 ' Node 37
Dat a 0, 0, 50 ' Node 38
Dat a -5, 0, 55 ' Node 39
Dat a 5 0, 55 ' Node 40

page 3/ 16



Liberty BASIC Programmer's Encyc

Dat a -5, 0, 65 ' Node 41
Dat a 5, 0, 65 ' Node 42
"Line Data

B i node----jnode--------
Dat a 1, 2 "Line 1
Dat a 2, 3 "Line 2
Dat a 3, 4 "Line 3
Dat a 4, 1 "Line 4
Dat a 5, 6 "Line 5
Dat a 6, 7 "Line 6
Dat a 7, 8 "Line 7
Dat a 8, 5 "Line 8
Dat a 1, 5 "Line 9
Dat a 2, 6 "Line 10
Dat a 3, 7 "Line 11
Dat a 4, 8 "Line 12
Dat a 9, 10 "Line 13
Dat a 10, 11 "Line 14
Dat a 11, 12 "Line 15
Dat a 12, 9 "Line 16
Dat a 13, 14 "Line 17
Dat a 14, 15 "Line 18
Dat a 15, 16 "Line 19
Dat a 16, 13 "Line 20
Dat a 9, 13 "Line 21
Dat a 10, 14 "Line 22
Dat a 11, 15 "Line 23
Dat a 12, 16 "Line 24
Dat a 17, 18 "Line 25
Dat a 18, 19 "Line 26
Dat a 19, 20 "Li ne 27
Dat a 20, 17 "Line 28
Dat a 21, 22 "Line 29
Dat a 22, 23 "Line 30
Dat a 23, 24 "Line 31
Dat a 24, 21 "Line 32
Dat a 17, 21 "Line 33
Dat a 18, 22 "Line 34
Dat a 19, 23 "Line 35
Dat a 20, 24 "Line 36

"' X - AXis Lines "ttt
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Dat a 25, 26 "Line 37
Dat a 27, 28 "Line 38
Dat a 29, 30 "Line 39
"*'"'Y- AXis Lines """'"rrre
Dat a 31, 32 "Line 40
Dat a 33, 35 "Line 41
Dat a 34, 35 "Line 42
Dat a 35, 36 "Li ne 43
"' Z - AXis Lines '''""""rre
Dat a 37, 38 "Line 44
Dat a 39, 40 "Line 45
Dat a 40, 41 "Line 46
Dat a 41, 42 "Line 47
For i = 1 to NunNodes

Read Q¥, RR$, SS$

XX(i) = val (Q®)

YY(i) = val (RR3)

ZZ(i) = val (SS$)
next i
For i = 1 to NunLi nes

Read Q¥, RR$

i node(i) = val (Q®)

jnode(i) = val (RR$)
next i
[ 1 nitCol ors]

"It is suggested that default colors be used when possible.
"Activate the follow ng color statenments only if

"they are really necessary in the program

For egroundCol or$ = "Bl ack"

' BackgroundCol or$ = "Buttonface"

‘TexteditorColor$ = "White"

' Text boxCol or $ = "Wiite"

' ConboboxCol or $ “"Whi t e"

' Li st boxCol or $ "Whi t e"

[ W ndowSet up]
NOVAI NW N
W ndowwW dth = 653 : W ndowHei ght = 485
Upper Left X = I NT((Di spl ayW dt h- W ndowW dt h) / 2)
Upper LeftY | NT((Di spl ayHei ght - W ndowHei ght ) / 2)
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[ Cont r ol Set up]

Menu

Menu

"Open Plot3D.txt with Notepad...",

#Pl ot 3D,

#Pl ot 3D,

"&File" , _
"E&xit", [btnQuit.click]

"Hel p"

[ Open. Pl ot 3D. t xt. Wth

. Not epad], |,
"About Plot 3D...", [File.About]
gr aphi cbox #Pl ot 3D. gbox1, 230, 5, 400, 400
statictext #Plot3D. stat01, "Cam", 15, 45, 45, 20
statictext #Plot3D.stat02, "Ctr:", 15, 75, 45, 20
statictext #Plot3D.stat03, "ScrCr:", 15, 105, 45, 20
statictext #Plot3D. stat04, "Scale:", 15, 135, 45, 20
statictext #Plot3D. statO05,
"X ommee - Y --------- Z", 85, 15, 120, 20
but t on #Pl| ot 3D. bt nRedraw, "RePl ot (bj ects”
, [ bt nRedraw. cl i ck], UL, 60, 185, 150, 35
button #Pl ot 3D. bt nCl ear, "Cl ear Screen"
,[btnCl ear.click], UL, 60, 225, 150, 35
button #Pl ot 3D. btnQuit, "Quit"
,[btnQuit.click],UL, 60, 370, 150, 35
button #Pl ot 3D. bt nReset
"Reset Original Values",[btnReset.click],UL, 60, 265, 150, 35
t ext box #Pl ot 3D. t xt Cani, 60, 40, 50, 25
t ext box #Pl ot 3D. t xt Can, 115, 40, 50, 25
t ext box #Pl ot 3D. t xt Can¥, 170, 40, 50, 25
t ext box #Pl ot 3D. t xt Ct r X, 60, 70, 50, 25
t ext box #Pl ot 3D. txtCtrY, 115, 70, 50, 25
t ext box #Pl ot 3D. txtCtr Z, 170, 70, 50, 25
t ext box #Plot3D. txtScrCtrX, 60, 100, 50, 25
t ext box #Pl ot 3D. txtScrCtrY, 115, 100, 50, 25
t ext box #Pl ot 3D. t xt Scal e, 60, 130, 50, 25

Open "Functions for

Plotting 3D Objects"” for Wndow as #Pl ot 3D

print #Plot3D, "trapclose [btnQuit.click]"

print #Pl ot 3D. gbox1, "down; fill Wite; flush"

print #Pl ot 3D. gbox1l, "setfocus; when nouseMove [ MouseChangel]"
print #Plot3D, "font nms_sans_serif 10"

gosub [Initialize.Al.Controls]

[ 1 oop]
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Wai t
[Initialize.Al.Control s]

print #Pl ot 3D. t xt CamX, CanX
print #Pl ot 3D. t xt Camy¥, Can¥
print #Pl ot 3D. t xt CanZ, Can¥

print #Plot3D. txtCrX, CrX
print #Plot3D. txtCtrY, CrY
print #Plot3D. txtCtrZz, CrZ

print #Plot3D. txtScrCrX, ScrCrX
print #Plot3D. txtScrCryY, ScrCrX
print #Pl ot 3D. t xt Scal e, Scal eFact or

For i = 1 to NunNodes
SX(i) = ScreenX(XX(i), YY(i), ZZ(i), CamX, Can¥, CanZ, CrX, C
try, CGrZz, ScrCrX, ScrCrY, Scal eFactor)
SY(i) = ScreenY(XX(i), YY(i), ZZ(i), CamX, Can¥, CangZ, CrX, C
try, CGrZz, ScrCtrX, ScrCrY, Scal eFactor)
next i

print #Pl ot 3D. gbox1, "cls"

For i = 1 to Nunilines
print #Pl ot3D. gbox1l, "line "; SX(inode(i)); " "
. SY(inode(i)); " "; SX(jnode(i)); " "; SY(jnode(i))
next i
return

[ MouseChangel]
' MouseX and MbuseY contai n nouse coordi nat es
Wi t

[ bt nRedr aw. cl i ck]
'"Get the new val ues for the canera coordi nates
print #Plot3D.txtCanX, "!contents? CamX$"

print #Pl ot3D.txtCamy, "!contents? Cani¥$"
print #Plot3D.txtCanZ, "!contents? CanZ$"
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CanX = val (CanX$)
Can = val (Canv$)
CanZ = val (CanZ$)

'"CGet the new values for the "Center"”

print #Plot3D.txtCrX, "!contents? CtrX$"
print #Plot3D. txtCrY, "!contents? CirY$"
print #Plot3D.txtCrZ, "!contents? CirZ3$"

CtrX = val (CtrX$)
cryY = val (CrVY$)
Ctrz = val (Crz$)

'"Get the new values for the Screen Center

print #Plot3D.txtScrCrX, "!contents? ScrCtrX$"
print #Plot3D.txtScrCryY, "!lcontents? ScrCrY$"

ScrCtrX = val (ScrCtr X$)
ScrCtrY = val (ScrCtrY$)

'"Get the new values for the Scal e Factor
print #Plot3D.txtScale, "!contents? Scal eFactor$"

Scal eFact or = val ( Scal eFact or $)

For i = 1 to NunNodes
SX(i) = ScreenX(XX(i), YY(i), Zz(i), CamX, Can¥, CanZ, CrX, C
tryY, CGrz, ScrCrX, ScrCrY, Scal eFactor)
SY(i) = ScreenY(XX(i), YY(i), ZZ(i), CamX, Can¥, CanZ, CrX, C
tryY, CGrz, ScrCrX, ScrCrY, Scal eFactor)
next i

print #Pl ot 3D. gbox1, "cls"

For i = 1 to Nunlines
print #Pl ot 3D. gbox1, "line "; SX(inode(i)); " "
; SY(inode(i)); "™ "; SX(jnode(i)); " "; SY(jnode(i))
next i
Wi t
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[ bt nCl ear. click]

print #Pl ot 3D. gbox1,

Wai t

n Cl Sll

[ bt nQui t. click]

cl ose #Pl ot 3D :

Wai t

END

[ bt nReset . cl i ck]

CanX =
Cany =
Can” =
CrX =
ctry =
Crz =

225
225
325
0
0
0

ScrC&rX = 200
Scrc&ryY = 200
Scal eFactor =1

gosub [Initialize.All.Control s]

Wi t

[ Open. Pl ot 3D. t xt . Wt h. Not epad]

RUN " NOTEPAD Pl ot 3D. t xt"

Wi t

[ Fi | e. About ]

Noti ce

"About Plot 3D Version 1.1
"Copyright Tomas J. Nally
" Sept enber 2003

" St eel weaver52@ol . com

"**Rel eased as open source**

"Made with the foll ow ng:
"Li berty BASIC by Carl Gundel
"http://ww. | ibertybasic.com

+ + + + + 4+ + + 4+ + + +

chr $(13)
chr$(13)
chr $(13)
chr$(13)
chr $(13)
chr$(13)
chr $(13)
chr$(13)
chr $(13)
chr$(13)
chr $(13)
chr$(13)

+ + + + + 4+ + + 4+ + + +
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"Li berty BASI C Wr kshop "+ chr$(13) + _
"by Alyce Watson "+ chr$(13) + _
"http://al ycesrestaurant.com "
Wai t
Functi on
ScreenX( XX, YY, ZZ, CanX, Can¥, CanZ, CQrX, CaryY, GrZ, ScrCrX, ScrC
tryY, Scale)

"Note: This is version 1.1 of ScreenX()

"Establish the Vector Conmponents of the Canera-to-Center Vector
CanCtrX = (CtrX - Cank)
CamCtrY = (CrY - Cani)
CanCrz = (Ctrz - Cani)

LenCanm2Ctr = sqr(CamkCtrX*2 + CankCtrYr2 + CanRCtrZ"2)

" The vector equation for the virtual inage plane can be witten
‘as follows:

"CanRCtr X*(x - GrX) + CanRCryY*(y - CrY) + CanRCrz*(z - CGrz) =0
"I magi ne a unit vector pointing in the -Y direction. The

‘conponents of this vector are 0i -1j + Ok. Wen we take

"the cross product of this vector with the Canera-to-Center

vector, the result is the virtual x-axis vector inposed

upon the virtual inage plane. These are the vector

' conmponents of the virtual x-axis vector.

virtual Xi = (-1)*(CankCtr 2)
virtual X =0
virtual Xk = CankCtr X

"Find the length of this vector, then divide conponents
"by this | ength.

LenVirtual X = sqr(virtual Xi*2 + virtual Xj 2 + virtual Xk"2)
virtual Xi = virtual Xi / LenVirtual X
vi rtual X virtual Xj / LenVirtual X
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virtual Xk = virtual Xk / LenVirtual X

In order to find the virtual y-axis on the inmge plane,

"we need to take the cross product of the virtual x-axis

vector with the Canera-to-Center Vector. Gven belowis

"the result of that cross product.

virtual i

(-1)*(virtual Xk * Cam2CtrY)

virtualYj = (virtual Xk * CanmRCtrX) - (virtual Xi * CanRCtir2)

vi rt ual Yk

(virtual Xi * CankCtrY)

"Find the length of this vector, then divide the
' conponents by this length

LenVirtual Y = sqgr(virtual Yi*"2 + virtual Yj~2 + virtual Yk"2)

virtualYi = virtualYi / LenVirtualyY
virtualYj = virtualyY] / LenVirtualY
virtual YKk = virtual YK / LenVirtualyY
"Divide the unit virtual X-axis vector and the

virtual Y-axis

vector by LenCanRCtr. This transformation

"of these two vectors will allow the objects to get

‘center, or get

smal l er as the canera noves away fromthe view ng

| arger as the canera noves toward

the view ng center.

virtual Xi = virtual Xi / LenCanRCtr
virtual X} = virtual Xj / LenCanRCtr
virtual Xk = virtual Xk / LenCanRCtr
virtualYi = virtualYi / LenCanR2Cr
virtualY} = virtualyY] / LenCanRCtr
virtual Yk = virtual YKk / LenCanRCtr

"Establish the vector conmponents of the Canera-to-Node Vector

- Carrp()
- Can)
Cang)

equations for the Camera-to-Node Vector
as foll ows:

CamX + CanPNodeX*t

Cam2NodeX = (XX
Can2NodeY = (YY
Cam2NodezZ = (ZZ
" The paranetric
‘can be witten
1 X =

1 y e

Canmy + CanPNodeY*t
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'z = CanZ + CanRNodeZ*t

"Plug these three equations into the vector equation
for the virtual inage plane...

"CanCir X*(x - GrX) + CanRCrY*(y - CrY) + CanRCrz*(z - CGrZ) =0
'...and then solve for t

nunmer at or CamCir Xr2 + CanRCtr Y2 + CanRCtrZ72

denom nat or (Can2NodeX * CanmkCtrX) + (CankNodeY * Can2CirY) + (C
an2NodezZ * CanRCtr Z)

t = (nunerator / denom nator)

"Havi ng solved for t, determ ne the point in space
"(ipx, ipy, ipz) where 'the Canera-to-Node vector intersects
"the virtual inmge plane.

i pX = CanX + Can2NodeX*t
i pY = Cani¥ + Can2NodeY*t
i pZ = CanZ + Can2NodeZ*t

"Establish the vector components of the vector fromthe
‘center to (ipx, ipy, ipz).

CGr2ipX = (ipX - CrX
Cr2ipY = (ipY - ary)
CGr2ipz = (ipzZ - CGr2

"The projection of this vector along the virtual X-axis
"is the dot product of this vector with the unit vector
"along the virtual X-Axis"

PX = (Cr2ipXtvirtual Xi) + (Cr2ipY*virtual Xj) + (Cr2ipZtvirtual X
k)

SCM = 500
"Note: SCMis an acronymfor "Secondary Scale Multiplier".

' Thi s val ue was found by experinentation when it was
' observed that the Scale factor by itself was
' too small without a nmultiplier.

ScreenX = ScrCrX + (SCwvrScal e * PX)
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"The projection of this vector along the virtual Y-axis
"is the dot product of this vector with the unit vector
"along the virtual Y-Axis"

"PY = (CGtr2ipXtvirtual Yi) + (Cr2ipY*virtual Yj) + (Cr2i pZ*virtual YK)
"ScreenY = ScrCtrY - (SCMrScal e * PY)

end function

Functi on

ScreenY( XX, YY, ZZ, CanX, Can¥, CanZ, CQrX, CarY, GrZ, ScrCrX, ScrC
tryY, Scale)

"Note: This is version 1.1 of ScreenY()

"Establish the Vector Conmponents of the Canera-to-Center Vector
CanCtrX = (CtrX - Cank)
CamCtrY = (CrY - Cani)
CanCrz = (Crz - Cani)

LenCanm2Ctr = sqr(CamkCtrX*2 + CankCtrYr2 + CanRCtrZ"2)

" The vector equation for the virtual imge plane can be witten
"as follows:

"CanCtr X*(x - CGrX) + CanRCiryY*(y - arY) + CanRCrz*(z - CGrZ) =0

"I magi ne a unit vector pointing in the -Y direction. The
‘conponents of this vector are 0i -1j + Ok. Wen we take
"the cross product of this vector with the Canera-to-Center
"vector, the result is the virtual x-axis vector inposed
upon the virtual image plane. These are the vector
conponents of the virtual x-axis vector.

virtual Xi = (-1)*(CankCtr 2)
virtual X} =0
virtual Xk = CanmkCt r X

"Find the length of this vector, then divide conponents
"by this |ength.

page 13/ 16



Liberty BASIC Programmer's Encyc

LenVirtual X = sqgr(virtual Xi*2 + virtual X *2 + virtual Xk*2)

virtual Xi = virtual Xi / LenVirtual X
virtual X} = virtual Xj / LenVirtual X
virtual Xk = virtual Xk / LenVirtual X

"In order to find the virtual y-axis on the inmage pl ane,

"we need to take the cross product of the virtual x-axis

"vector with the Canera-to-Center Vector. Gven belowis
"the result of that cross product.

virtualYi = (-1)*(virtual Xk * CanRCtrY)
virtualYy = (virtual Xk * CanmRCtrX) - (virtual Xi * CanRCir2)
virtual YKk = (virtual Xi * CankCtrY)

"Find the length of this vector, then divide the
'conmponents by this length

LenVirtual Y = sqgr(virtual Yi*2 + virtual Y] ~2 + virtual Yk*2)
vi rtual Vi virtualYi / LenVirtualVY
virtual Y} = virtualyY] / LenVirtualY
vi rtual Yk virtual Yk / LenVirtual Y

"Divide the unit virtual X-axis vector and the

"virtual Y-axis vector by LenCanR2Cir. This transformation
"of these two vectors will allow the objects to get
"smal |l er as the canera noves away fromthe view ng
‘center, or get larger as the canera noves toward

"the view ng center.

virtual Xi = virtual Xi / LenCanRCtr

virtual X} = virtual Xj / LenCankCtr
virtual Xk = virtual Xk / LenCanRCtr
virtualYi = virtualYi / LenCanRCtr
virtualYj = virtualY] / LenCankCtr
virtual Yk = virtual Yk / LenCanRCtr

"Establish the vector conponents of the Canera-to-Node Vector

Can2NodeX = (XX - CanX)
Can2NodeY = (YY - Can)
Can2NodeZ = (ZZ - Cank)

"' The paranetric equations for the Canera-to-Node Vector
‘can be witten as follows:
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X = CamX + CanRNodeX*t
Can¥ + CanPNodeY*t
CanZ + CanPNodeZ*t

N <
I

"Plug these three equations into the vector equation
"for the virtual inmage plane...

"CanRCtr X*(x - GrX) + CanRCryY*(y - CrY) + CanRCrz*(z - CGr2z) =0
'...and then solve for t

nuner at or = CanRCtr X*2 + CanRCtr Y22 + CanRCirZh2

denom nator = (CanNodeX * CanRCtrX) + (Can2NodeY * CanRCirY) + (C
an2NodeZ * CankCtr 2)

t = (nunerator / denom nator)

"Having solved for t, determ ne the point in space
"(ipx, ipy, ipz) where 'the Canera-to-Node vector intersects
"the virtual imge plane.

i pX = CamX + Can2NodeX*t
i pY = Can¥ + Can2NodeY*t
i pZ = CanZ + Can2NodeZ*t

"Establish the vector conponents of the vector fromthe
‘center to (ipx, ipy, ipz).

CGr2ipX = (ipX - CrX
Cr2ipY = (ipY - &rYy)
CGr2ipz = (ipzZ - CGr2

"The projection of this vector along the virtual X-axis
"is the dot product of this vector wwth the unit vector
"along the virtual X-Axis"

"PX = (CGr2ipXrvirtual Xi) + (Cr2ipY*virtual Xj) + (Cr2i pZ*virtual Xk)

SCM = 500
"Note: SCMis an acronymfor "Secondary Scale Multiplier".

' This val ue was found by experinentation when it was
' observed that the Scale factor by itself was
' too small without a nmultiplier.
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"ScreenX = ScrCtrX + (SCMrScal e * PX)
"The projection of this vector along the virtual Y-axis
"is the dot product of this vector with the unit vector

"along the virtual Y-Axis"

PY = (Ctr2i pX*tvirtual Yi) + (Cr2ipY*virtual Yj) + (Cr2ipZtvirtual Y
k)

ScreenY = ScrCtrY - (SCwrScale * PY)

end function

Return to Easy Functions for Plotting 3D Objects.

Tom Nally
Steelweaver52@aol.com

Note: This linked source code accompanies Easy Functions for Plotting 3D Objects, which originally
appeared in the Liberty BASIC Newsletter, Issue #113. It is reprinted here with the permission of the author.

JanetTerra
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