Liberty BASIC Programmer's Encyc

Source Code for ScreenX() and ScreenY()

Tomas P Nally -
steelweaverS52

Return to Easy Functions for Plotting 3D Objects

The source code for ScreenX() is shown just below. The source code for ScreenY() is further down.

Source Code for ScreenX()

Functi on

ScreenX( XX, YY, ZZ, CamX, Can¥, CanZ, CrX, CrY, CGrZ ScrCrX, ScrC
trY, Scale)

"Note: This is version 1.1 of ScreenX()

"Establish the Vector Conponents of the Canera-to-Center Vector
CamRCtrX = (CtrX - CanX)
CameCtrY = (CrY - Canv)
CameCtrzZ = (CtrZ - Cang)

LenCan2Ctr = sqr(CamkCtrX*2 + CamkCtrYr2 + CanRCtrZ"2)

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

"CamCtr X*(x - CGrX) + CanRCrY*(y - arY) + CankCrz*(z - CGrZ) =0

"I'magine 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 = CanmCtr X

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

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

vi rtual Xi
vi rtual X
vi r t ual Xk

virtual Xi / LenVirtual X
virtual Xj / LenVirtual X
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. G ven belowis

vi rt ual Yi
virtual Y]
vi rtual Yk

the result of that cross product.

(-1)*(virtual Xk * CanRCtrY)
(virtual Xk * CanmRCtrX) - (virtual Xi * CanRCtir2)
(virtual Xi * CanCtrY)

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

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

vi rtual Yi
virtual Y]
vi rtual Yk

"Di vide the

virtualyYi / LenVirtualVY
virtual Y] / LenVirtualyY
virtual Yk / LenVirtual Y

unit virtual X-axis vector and the

virtual Y-axis vector by LenCanRCir. 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 camera noves toward

"the view ng center.

vi rtual Xi
vi rtual X
vi rtual Xk

vi rtual Yi
virtual Y]
vi rtual Yk

'"Establish the vector

Can2NodeX
Can2NodeY
Can2NodeZ

virtual Xi / LenCanRCtr
vi rtual X LenCanRCtr
virtual Xk / LenCanRCtr

~

virtualYi / LenCanRCtr
virtual Yj LenCanRCtr
virtual Yk / LenCanRCtr

~

(XX - CanX)
(YY - Canv)
(ZZ - Can®)

conponents of the Canera-to-Node Vector
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"The paranetric equations for the Canera-to-Node Vector
can be witten as foll ows:

CamX + CanPNodeX*t
Can¥ + CanPNodeY*t
z = CanZ + CanRNodeZ*t

< X
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 - ary)
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 = (Ctr2i pX*tvirtual Xi) + (Cr2ipY*virtual Xj) + (Ctr2ipZ*tvirtual X
k)

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

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

ScreenX = ScrCtrX + (SCwrScal e * PX)
"The projection of this vector along the virtual Y-axis
"is the dot product of this vector wwth the unit vector
"along the virtual Y-Axis"
"PY = (CGir2ipX*virtual Yi) + (Cr2ipY*virtual Yj) + (Cr2i pZ*virtual Yk)
"ScreenY = ScrCrY - (SCMScale * PY)

end function

Top of Page

Return to the companion article for these functions, Easy Functions For Plotting 3D Objects.

Source Code for ScreenY()

Function

ScreenY( XX, YY, ZZ, CanmX, Can¥, CanZ, CrX, CrY, CrZ ScrCrX, ScrC
tryY, Scale)

"Note: This is version 1.1 of ScreenY()

"Establish the Vector Conponents of the Canera-to-Center Vector
CanCtrX = (CrX - Cank)
Can2CtrY = (CtrY - Canv)
CanCirz = (Crz - Cani)

LenCan2Ctr = sqr(CanCirX*2 + CanRCtrY"2 + CanRCirZ"2)

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

"CanRCtr X*(x - rX) + CanRCrY*(y - CrY) + CanRCrz*(z - Cr2z) =0

"I magi ne a unit vector pointing in the -Y direction. The
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‘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

' conmponents of the virtual x-axis vector.

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

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

LenVirtual X = sqgr(virtual Xi*2 + virtual Xj 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 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.

virtualYi = (-1)*(virtual Xk * CanRCtrY)
virtualYj = (virtual Xk * CanmRCtrX) - (virtual Xi * CanRCtir2)
virtual 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 / LenVirtualY
virtual Y] virtual Yy / LenVirtualyY
vi rtual Yk virtual Yk / LenVirtualY

"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
"smal | 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 / LenCanRCir
virtual X} = virtual Xj / LenCanRCtr
virtual Xk = virtual Xk / LenCan2Ctr
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virtualYi = virtualYi / LenCan2Cir
virtualYy = virtualyY] / LenCanRCtr
virtual Yk = virtual Yk / LenCanCtr

"Establish the vector conmponents 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:

X = CamX + CanNodeX*t
'y = Canm¥ + CanRNodeY*t
'z = CanZ + CanRNodeZ*t

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

"CanCir X*(x - GrX) + CanRCirY*(y - arY) + CanRCrz*(z - Cr2)
'...and then solve for t

nunmer at or CamCtr Xr2 + CanRCtr Y2 + CanRCtrZ”2

denom nat or (Can2NodeX * CankCtrX) + (CankNodeY * CanRCirY)
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 + CanRNodeX*t
i pY = Cam¥ + CanNodeY*t
i pZ = CanZ + CanRNodeZ*t

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

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

=0

+ (C
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"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 = (CGr2ipXtvirtual Xi) + (Cr2ipYrvirtual Xj) + (Cr2i pZ*virtual Xk)

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 = ScrCtrX + (SCMrScal e * PX)
"The projection of this vector along the virtual Y-axis
"is the dot product of this vector wwth the unit vector

"along the virtual Y-Axis"

PY = (Ctr2i pX*tvirtual Yi) + (Ctr2ipY*virtual Yj) + (Ctr2i pZ*tvirtual Y
k)

ScreenY = ScrCrY - (SCwrScal e * PY)

end function

Top of Page

Return to the companion article for these functions, 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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