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IS7Motion7.F95 Group ID: #7

12025.05.24.1840cdt- Modelview Matrix control using the mouse

! - 7DOF Point-of-Interest(PoI)

! - Standard Flight Simulation (FS) coordinates, i.e.:
! +X:forward, +y:right, +zZ:down

Author- Jeffrey M. Setterholm, Lakeville,MN 55044 USA
IP Status- Free source code (e.g.: post copyright)

I
!
I
! Computer- "T3"/Dell Precision T3500/Intel i5 E5520/WinlOPro-21H2
I
!
I

Aname AMfgr.Id Achipset AOS
/Absoft Pro Fortran 21.0.2/GeForce GTX 1050/f90g1~Glut3.7
Acompiler ~Fortran 95 Agraphics card Agraphics

! f90g1 bindings- public domain; see "https://math.nist.gov/f90g1/"
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including yours and mine.
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Use this code at your own risk.
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!Table of Contents: ...use to search...

! Subroutine Motion7(nM7,iEye,iP)

! Subroutine hpPoiGen(hPoI,XyzRpyM,Mode,iP)
! Subroutine hpPoIDecode(hPoI,PoI7,iP)

! Subroutine hFS7Gen(hFS7,XyzRpyM,iP)
! Subroutine hFs7becode(hFS7,FS7,1P)

! Subroutine DCfromRPY(DC,RPY,iP) )
! Subroutine OddEven7DoF(ioe,ioein,ioeu,DoFsInuse,iP)

! Subroutjne PackM7u
! Subroutine unpPackmM7u

I Subroutine CubeGrid(nCol)
I Subroutine wireplane(Sizeu,nCol) )
! Subroutine VecFont7(XYZRPYWC,Linewidth,iCol,Label)

| --Quaternions:

! Subroutine QFromRpy(Q,Rpyh)

! Subroutine QoutFromQoQi (Qout,Qo,Qi)

! Subroutine QtoRpy(Q,Rpy)

! Subroutine QToQinverse(Q,Qinverse)

! Subroutine QtthatAng1e(Q Vhat,Angle,iP) <-"JeffTernions"

e 7-9
Subroutine Motion7(nM7,iEye,iPin)

12020.06.30.0805cdt IMS- Updates Motion 7DoF's.
'//////////////////////////////////////////////////

!--Globals

use ijobef ,only: Us,Ut,UpVerb,NowView !Files,Units,etc.

use ScreenDef ,on]y: nCharMaxY,nCharMaxXS,Side & I!screen & colors

, 1CharX, T1chary, nCharmMaxX, nCharCenx

use Keyboardpef ,only: KbdKey,ArrowKey,NumLockOn !Keyboard

use MouseDef ,only: MChan,MouseDirect,MXY,MXydel, iMouse7DoF

use Modelbef ,only: c7DoFID,iColors,cDoFID & IModelview matrix
,M7 ,M7zero,hPoIRotate,M7u,Motion7Rec &
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63 ,DOFL,H,DoFreset,Sens,nM7L,ID,iType,Locked,iec,ioe,DoFsInUse,M7Init
64 use simdef ,only: IterTotal

gg use ViewDef ,only: Key

67 !--End Globals

68 impTicit none

69 !--Arguments- Aglobal variables in S1ModbDef.f95:

70 integer(4)::nm7 !Index of the 7DoF object being controlled
71 integer(4)::iEye

72 integer(4)::iPin ! >5: Printing enable, use: write(iP,...)
73 l--Internals

74 integer(4)::1iP ! >5: Printing enable, use: write(iP,...)
75 real(8) ::DoF(7,0:3) '(/ X,Y,z,Roll,Pitch,vyaw,Mag /)

76 integer(4)::ioein(0:1) !Axis change: 0dd-or-even & DoF#

77 integer(4)::ioeu !=io0e(ioe(0))

78 integer(4)::ie

79 real(8) : :Mag

80 integer(4)::Ku,Au,i,j,i7u,IntExtMod(2),iDelta,ibeltaL,iunTock(0:7)=1
81 integer(4)::iRepeat

82 !Screen reporting:

83 integer(4)::nRow,nCol,nCol2,iColor,mMcharxy(2), jPrev

84 character(1en=80):: PText

85 l-—-Endbefs-------——-——— -~ -~

86 iP=iPin !; if(Upverb==0) ipP=0

87 if(iP>5) write(ip,"('Motion7: 7DoF',36("\'))"™)

88 M7u = M7(nM7); call unPackM7u; ie=iec

89 if(M7Init==0) then

90 l--Initialize DoF's & Transform:

91 M7u = M7zero

92 nM7L = nM7

93 if(nM7L==0) iType =0 !Point-of-Interest control: <-Translate<-Rotate
94 if(nM7L> 0) iType =1 !Flight Simulation control: <-Rotate<-Translate
95 write(Ip,"("M7(",i3,')")") nm7

96 DoFreset =(/0.d0,0.d0,0.d0,0.d0,0.d0, 0.d0,+1.d0/)
97 DoFL = DoOFReset

98 if(iType==0) call hpoiGen(H,DoFL,0,0)

99 if(iType==1) call hFs7Gen(H,DoFL,0,0)

%89 sens =(/.05d0, .05d0, .05d0,1.0d0,1.0d0,1.0d0,.01d0/)
102 l--Initialize control axes:

103 joe = (/2,5,6/)

104 MChan(3)%i7DoF = ioe(2) !Mouse channel assignment- Tlateral

105 MChan (4)%i7DoF = ioe(l) ! - vertical

106 DoFsInuUse = (/0,0,0,0,0,2,1,0/)

107 Locked = 0 lunlocked

108 ie = 1 linterior control

109 M7Init = 1

110 jec=ie; call pPackmM7u; M7(nM7) = M7u

111 endif! M7Init=0

112 if(iEye>0) goto 100
113 l--Each iteration's initialization:

114 DOF = 0.d0

115 DoF(1:7,1) = DoFL

116 MChan (4)%i7DoF = ioe(l)

117 MChan (3)%i7DoF = ioe(2)

118

119 ioein =0

120 Mag = DoF(7,1)

121 if (Mag<.000001d0) Mag=.001d0

122 !--Save the incoming 7DoF state (for Tocking):

123 DoF(1:7,0)=DoF(1:7,1)

124 |--exterior inputs, if any, are incremental:

1HcC NAr/ 1«7 IN_7r /0 AN N AN N AN N AN N AN N AN 1 AN /Y
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10 DUF\ L./ ,£)=\/VYV.UU,U.UU,U.UU,U.UU,U.UU,U.UU, L.Uuy/ )

126 ee——————————_—_——_————————

127 !ASCII NumLocked Key ID's: operators

128 ! / * - k47 k42 k45 * k42

129 17 8 9 + |k55 k56 k57 K43 + k43

130 I 4 5 6 " |k52 k53 k54 " - k45

131 11 2 3 Enter|k49 k50 k51 K13 / k47

132 ' 0----- . " | k48----- k46 "

133 -

134 IntExtMod=0; 1iDelta=0

135 !--Numeric keypad DoF selection:

136 ku=kbdkey;Kbdkey=0; ioeu=ioe(ioe(0))

137 select case(Ku)

138 case(46); Locked(ioeu)=1-Locked(ioeu) !'."' Lock

139 case(48); if( 1doeu >0) then 1'0" zero ~ reset one
140 DoF(ioeu,l) = DoFreset(ioeu)

141 DoF(ioeu,0) = DoF(ioeu,1)

142 IntExtMod(1)=1

143 endif!ioeu>0

144 case(49,51,53,55) lodds: '1':X, '3':z, '5':Pitch,
145 joein(0) =1

146 joein(l) = Ku-48

147 call oddeven7DoF(ioe,ioein,ioeu,DoFsInuse,0)

148 MChan (4)%i7DoF = ioe(l)

149 MChan(3)%i7DoF = ioe(2)

150 NumLockon=1

151 case(50,52,54) lEvens: '2':Y, '"4':Roll1, '6':Yaw
152 ioein(0) = 2

153 joein(l) = Ku-48

154 call oddeven7DoF(ioe,ioein,ioeu,DoFsInuse,0)

155 MChan(4)%i7DoF = ioe(l)

156 MChan (3)%i7DoF = ioe(2)

157 NumLockon=1

158 case(56) 1'8':Reset modelview 7DoF entirely:
159 DoF(1:7,1) = DoFreset

160 IntExtMod(1l)= 1

161 if(Ip>5) write(Ip,"('Reset all: X,Y,z,Roll,Pitch,yaw,& Mag:')")
162 case(57); ie=3-ie 1"9':INTERIOR|exterior flag:

163 case default; KbdKey=ku !Keypresses ignored, e.g.:non-numeric:
164 end select !ku

165 i7u=ioeu

166

167 l--Arrowkey manual 7DoF control:

168 Au=ArrowKey; ArrowKey=0

169 select case(Au)

170 I--Arrowkeys- Tateral:

171 case(100); IntExtMod(ie)=1; 1iDelta=-1 !'Arrow-left:

172 i7u=Mchan(3)%i7DoF

173 case(102); IntExtMod(ie)=1; 1iDelta=+1 !Arrow-right:

174 i7u=Mchan(3)%i7DoF

175 l--Arrowkeys- 1into:

176 case(101l); IntExtMod(ie)=1; 1iDelta=+1 !Arrow-forward:

177 i7u=MChan(4)%i7DoF

178 case(103); IntExtMod(ie)=1; 1iDelta=-1 !Arrow-back:

179 i7u=MCchan(4)%i7DoF

180 !--NumLock off warning:

181 case(104:108); write(6,"(al)") char(7) !; ArrowKey=Au !Beep
182 NumLockon=0

183 !--ArrowKeys ignored, e.g.:not arrows :

184 case default; ArrowKey=Au

185 end select! (Au)

186
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187 iRepeat=0

188 50 continue

189 !--Increment/Decrement individual Point-of-Interest values:

190 if(iDelta/=0) then

191 select case(i7u)

192 case( 0 ) !

193 case(1:3) !X,v,zZ:

194 iDeltaL=iDelta; if(i7u==3) iDeltaL=-iDelta

195 if(ie==1) DoF(i7u,ie)=DoF(i7u,ie)+.05d0*iDeltalL/Mag

196 if(ie==2) DoF(i7u,ie)=DoF(i7u,ie)+.05d0*iDeltaL

197 case(4:6 ) !Roll.pPitch,Yyaw:

198 DoF(i7u,ie)=DoF(i7u,ie)+1.0d0*iDelta

199 if(DoF(i7u,ie)> 180.d0) DoF(i7u,ie) = DoF(i7u,ie)-360.d0
200 if(DoF(i7u,ie)<= -180.d0) DoF(i7u,ie) = DoF(i7u,ie)+360.d0
201 case( 7 ) !Mag

202 if(abs(ibelta)>5) ibelta=sign(5,iDelta)

203 if(ibelta>0) DoF(i7u,ie) = DoF(i7u,ie)*1.010d0 **abs(iDelta)
204 if(ibelta<0) DoF(i7u,ie) = DoF(i7u,ie)*0.99009901d0**abs(iDelta)
205 if(dabs( DoF(i7u,ie) -1.d0) < +.005d0) &

206 DoF(i7u,ie) = 1.d0

207 !--Bound magnitude:

208 if( DoF(i7u,ie) < 0.001d0) &

209 DoF(i7u,ie) = 0.001dO

210 if( DoF(i7u,ie) > 1000.0d0 ) &

211 DoF(i7u,ie) = 1000.0d0

212 case default; write(6,"('i7u="',i2," ie=',il1,"': out of range @L143.')") &
213 i7u , 1ie

214 end select! 17

215 endif!iDelta/=0

216

217 !--LMB-pressed + Mouse motion manual 7DoF control:

218 if(Mxypel(3)/=2) then; iRepeat =3 ILMB- not pressed

219 else; iRepeat=iRepeat+1l ! - pressed

220 select case(iRepeat)

221 case(l) !Mouse X-axis:

222 i7u=MChan(3)%i7DoF; iDelta = MXYDel (1)

223 if(ibelta/=0) IntExtMod(ie)=1; MXYDel(1l)= 0

224 goto 50

225 case(2) !Mouse Y-axis:

226 i7u=MChan(4)%i7DoF; iDelta =-MXxYDel(2)

227 if(ibelta/=0) IntExtMod(ie)=1; MXYDel(2)= 0

228 goto 50

229 end select !(iRepeat)

230 endif !MXyDel(3)/=2

231

232 if(MXy(3,1)==2) then !Left mouse button- pressed:

233 !--LMB-pressed - check for mouse-screen-based DoF changes:
234 nRow = nCharMaxy-17; nCol = nCharMaxxs(side)-33

235 McharXxy (1)=MxY(1,1)/1CharXx

236 l--Interpret mouse X location in the split screen, if necessary:
237 if((Key%SplitScreen/=0).and. (Mcharxy(1l)>nCharcenx)) &

238 McharXyY (1)=McharXyY (1) -(nCharCenx-1)

239 McharXyY (1)=McharXxy(1)-ncCol

240 Mcharxy(2)=Mxy(2,1)/1CharY-nRow; j=Mcharxy(2)-2

241 if(j/=jPrev) then

242 select case(j)

243 case(-1) !change the controlled object

244 if(Mcharxy(1)>0) then

245 iMouse7Dof=1-iMouse7Dof ;jPrev=j
246 endif!Mcharxy(1)>0

247 case(1:7)

248 select case(McharXxy (1))
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case(16 ); if(IterTotal-mMXy(4,1)<2) Locked(j)=1-Locked(j) ;jPrev=j
case(18:28) ;JPrev=j
if(ut>5) write(ut,"('LMB DoF update:',4i5)") nM7,j,Mcharxy
select case(j)
case(1,3,5,7); ioein /1,3
case(2,4,6 ); ioein /2,3/)
end select!(3)
call oddeven7DoF(ioe,ioein,ioeu,DoFsInUse,0)
MChan (4)%i7DoF= ioe(l)
MChan (3)%i7DoF= ioe(2)
end select! (Mpixy (1))
end select!]j
endif!j/=jPrev
else; jPrev=0
endifIMxy(3,1)==2

if(nM7>0) then !For Flight Simulation 6DoOF:
Locked(7) =1 ! No magnification
=1 ! & internal control only.

IntExtMod(Z) 0
endif!nmM7>0

i7u=ioeu
if((IntExtMod(1)/=0).o0r. ((1Type =0).and. (IntExtMod(2)/=0)) ) then
I--Check for Tocked DoF's
Locked(0)=0; do i=1,7; if(Locked(i)>0) Locked(0)=1; enddo!i
|--point-of-Interest transform update:
!--Update Modelview's interior 7DoF Transform:
if(IntExtMod(1)>0) then
do i=1,7; if(Locked(i)==1) DoF(i,1)=DoF(i,0); enddo!i
if(iP>5) write(iP,"("INTERIOR 7DoF transform update:' )'")
if(iType==0)call hpoIGen(H,DboF(1,1),0,iP)
if(iType==1)call hFs7Gen(H,DoF(1,1),iP)
endif!IntExtMod(1)>0
if(IntExtMod(2)>0) then
!--Update Modelview's exterior 7DoF Transform:
DoF(1:7,1)=DoF(1:7,2)
if(iType==0)call hpoIGen(H,DoF(1,1),1,iP)
if(Locked(0)>0) then
do i=1,7; if(Locked(i)==1) DoF(i,1)=DoF(i,0); enddo!i
if@GiP>5) write(iP,"('& with Tocked state(s):' )")
if(iType==0)call hpoIGen(H,DboF(1,1),0,iP)
endif!Locked(0)>0
endif!IntExtMod()>0 !Use DoF(_,1) for screen reporting.
|--Update the PoI rotation-only transform:
if(iType==0) then
DoF(1:7,3) =(/ 0.do0 , 0.do0 , 0.do0 &
,DOF(4,1),DoF(5,1),DoF(6,1) &
1.do /)
if(ipP>5) write(iP, "( PoI rotation only:' )'")
call hPoIGen(hPoIRotate DoF(1,3),0,1iP)
endif!iType==0
else
if(iP>5) then
write(ip,"('"M7(",i3,"') transform:' )") nMm7
if(iType==0)call hpoIGen(H,DoF(1,1),0,iP)
%f(iType==1)ca11 hFs7Gen(H,DoF(1,1),1iP)
else
if(iType==0)call hproiGen(H,DoF(1,1),0,0) IWAG add 2021.03.08
if(iType==1)call hFS7Gen(H,DoF(1,1),0) (I " "
endif!ipP>1\5
endif! IntExtMod(1l)/=0 or IntExtMod(2)/=0
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311

312 l--Identify the controlled 7DoF's:

313 MChan(3)%ID = cDoFID(ioe(2))

314 MChan (4)%ID = cDoFID(ioe(1))

%%g DoFL=DoF(1:7,1); iec=ie; call PackmM7u; M7(nM7) = M7u

317 100 continue

318 if(Nowview/=1) return
319 !--On-screen report:

320 nRow =nCharMaxy-16; ncol=nCharMaxxs(side)-33
321 lwrite(Ptext,"('Units= ';al2)") S.cFrustumunits ILGreen

322 ! nRow=nRow+1; call Prntortho(nRow,nCol,10, O0,PText)
323

324 do i=1,15; PText=char(0); iColor=iColors(i)

325 select case(i)

326 case(1:2,10,12:15) !7DoF generic info:

327 write(Ptext,"(a32)") c7DoFID(i)

328 if(i==1) then

329 if(iType==0) write(Ptext,"('Seven DoF Point-of-Interest Ctl:')")

330 if(iType >0) write(Ptext,"('Seven DoF Object#',i3,"' 6DoF Ctl: ")") nmM7
331 endif; nRow=nRow+1; call Prntortho(nRow,ncCol,icolor,0,PText)
332 case(3:9); j=i-2 17DoF states info:

333 if(j= 1oe(1)) icolor= 1

334 if(j==ioe(2)) iColor=1

335 write(Ptext,"(a32)") c7DoFID(i)

336 nRow=nRow+1; call PrntOortho(nRow,nCol,iColor,0,PText)
337 write(PText,"(f16.6)") DoFL(j)

338 call Prntortho(nRow,nCol,iColor,0,PText)
339 PText="L" 'white

340 1f(Locked(j)>O) call Prntortho(nRow,nCol+17, 1 ,0,PText)
341 if(icolor==1) then

342 if(j==ioe(ioe(0))) then; PText="1"

343 else; PText="2"

344 endif!j==ioe(iole2)

345 ncol2=nCol+27

346 if(mod(j,2)==1) nCol2=nCol+29

347 call Prntortho(nRow,nCol2,iColor,0,PText)
348 endif!iColor==1

349 case(1l) INumTock& INT|EXT

350 if(NumLockOn==0) then; PText="NumLock?" ; iColor=7!Red
351 else; PText="NumLocked"; icolor=3!LLWhit
352 endif; nRow=nRow+1;;call PrntOortho(nRow,ncCol,iColor,0,PText)
353 if(ie==1) Ptext="INTERIOR control"

354 if(ie==2) Ptext="EXTERIOR control" lwhite

355 call Prntortho(nRow,nCol+15, 1 ,0,PText)
356 end select! (i)

357 enddo!i

358 if(Ip>5) write(Ip,"(14x, 'Display on-screen M7(',i3,"') 7DoF controls.'))")nm7
359 if(Ip>5) write(Ip,"('End Motion7: ',36(C'/"'))"™) ;return
360 End Subroutine Motion7

361 e 7-9
362

363 Subroutine hPoIGen(hPoI,XyzRpyM,Mode,iP)

364 I2020 06.18.1210cdt IMS- Generates the Point-of-Interest control matrix

365 in the INTERIOR or the exterior concatenated form.
366 1mp11c1t none

367 I--Arguments:

368 real(8) ::hPo1(4,4) !<-- Rotate+Magnify <-- Translate <--

369 real(8) ::XyszyM(7) I7DoF rigid body motion & magnification:

370 ! Y Z Roll Pitch yaw Mag

371 ! I1 2 3 4 5 6 7

372 integer(4)::Mode !=0: no incoming matrix - defining the INTERIOR matrix.
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373 !=1: hPoIin defined; concat. the exterior matrix.
374 integer(4)::1iP !>5: Printing enable, use: write(iP,...)

375 l--Internals

376 real(8) :v(7) linternal copy of XyzRpyM(7)

377 real(8) ::Hin(4,4) linternal copy of hPoI 1input

378 real(8) ::H(4,4) ,Hout(4,4)

379 real(8) ::DC(3,3) !Direction cosines of (Roll,Pitch,Yaw)
380 real(8) 1:1XYz(3) lrotated translations

381 integer(4)::1,j

382 real(8) 1 i XyzRpyML(7)

383 l-—-Endbefs----—--——-——— -~ -~

384 V = XyzRpyM

385 Hin = hPoI !Used by the exterior PoI computation

386 l--Compute the direction cosines:

387 call bCcfromrPY(DC,V(4:6),iP)

388 |--Rotate(X,Y,Z2)

389 do 1i=1,3; Xyz(i)=bC(i,1)*v(1)+bC(i,2)*V(2)+DC(i,3)*V(3); enddo!i
390 !--Compute the PoI transform of XyzRpyM:

391 H(1,1:4) = (/ bc(1,1), bpCc(l,2), bpC(1,3), Xyz(1) /)

392 H(2,1:4) = (/ bc(2,1), DC(2,2), DC(2,3), Xyz(2) /)

393 H(3,1:4) = (/ bc(3,1), bC(3,2), DC(3,3), Xyz(3) /)

394 H(4,1:4) = (/ 0.d0O , 0.d0 , 0.d0 ,+1.dO/v(7)/)

395 select case(Mode)

396 case(0) !INTERIOR PoOI:

397 if(iP>5) then !FYI printout:

398 write(iP,"("hPoIGen: INTERIOR. XyzRpyM=')")

399 write(iPp, "(7f10 4," :DoF')") Vv

400 write(ip,"( ' yields hpoI:')")

401 write(ip,"( 4f20.9)") ((HG L) ,j=1,4),i=1,4)

402 endif!ipP>5

403 hPoI = H ;return
404

405 case(l) !Concatenate the exterior PoI:

406 do i=1,4; do j=1,4; Hout(i,j)= HQ(, 1)“H1n(1,J) &

407 + H(i,2)*Hin(2,]) &

408 + H(, 3)“H1n(3,3) &

409 + HGL,4)*Hin(4,7) ;enddo; enddo!i
410 hpoI = Hout

411 if(iP>5) then !FYI printout:

412 write(iP," ("hPoIGen: EXTERIOR. Incoming XyzRpyM= :')'")

413 write(ip,"(7f10.4," :DoOF')") Vv

414 write(ip," (' & incoming hpPoI:')")

415 write(ip,"(4f20.9)") ((Hin(i,j),j=1,4),i=1,4)

416 call hPoIDecode(H1n XyzRpyML, 1P)

417 write(ip,"(C ' exterior tweak DD

418 write(ip,"( 4f20.9)") ((HG,G),7=1, 4) i=1,4)

419 write(iP,"( ! Resu1t1ng hPoI ' )

420 write(ip,"( 4f20.9)") ((Hout(1 j),j=1,4),i=1,4)

421 write(ip," (" & DoF XyzRpyM=')")

422 endif!ipP>5

423 call hpoIDecode(Hout,XyzRpyM,iP) ;return
424 |--Decode hPoI's 7DoF states:

425 end select!Mode

426 End Subroutine hPoIGen

427 e - 7-9
428

429 Subroutine hPoIDecode(hPoI,PoI7,iP)
430 12020.06.10.0500cdt IMS- !Decodes hPoI7's 7DoF states.
431 implicit none

432 ! --Arguments:
433 real(8) ::hPo1(4,4) !Point-of-Interest- homogeneous transform
434 real(8) 1:PoI7(7) ! - seven degrees of freedom:
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459
460
461
462
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465
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469
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477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496

! (X,Y,z,Rol11,Pitch,Yaw,Magnification)

integer(4)::1iP !>5: Printing enable, use: write(iP,...)

l--Internals

real(8) tH(4,4) linternal copy of hpPoI7

real(8) 1iXyYz(3)

real(8) 1:X,Y,Z,Rol1,Pitch,yaw,Mag !Individual 7DoF states
real(8) 1iSP Isine of Pitch

integer(4)::i
l--Endbefs----------—cmmmm
H=hPoI

| --Decode Hout's 7DoF states:
do i=1,3; XYyz(i)=H(1,i)*H(1,4)+H(2,i)*H(2,4)+H(3,1)*H(3,4); enddo!i

Mag = 1.d0/H(4,4)

X = Xxyz(1)

Y = XYzZ(2); SP -H(3,1)

Z = Xyz(3); Pitch dasind(sP)
1f(dabs(sP)<1 d0) then; Yaw datan2d(H(2,1),H(1,1))

RoT1 datan2d(H(3,2),H(3,3))
else; Roll 0.d0
Yaw datan2d(-H(1,2),H(2,2))

endif!|sP|<l.
PoI7=(/ X,Y,z,Rol1,Pitch,vyaw,mMag /)
if(iP>5) write(ip,"(7f10.4," :POI7')") PoOI7 ;return
End Subroutine hPoIDecode

le_ . ———_—_—_—_————— - 7-9
Subroutine hFS7Gen(hFS7,XyzRpyM,iP)
I2020 06.10.0705cdt IMS- Generates 6DoF rigid body motion (+magnification)
using Standard Flight Simulation coordinates.
1mp11c1t none
I--Arguments:
real(8) ::hFS7(4,4) !<-- Translate <-- Magnify+Rotate <--
! c11, c12 , c13 , +X/Mag
! c21 , C22 , C23 , +Y/Mag
' c31, c32 , C33 , +Z/Mag
! 0.d0, 0.d0, 0.d0, +1.d0/mMag
real(8) 1 :XyzRpyM(7) !7DoF rigid body motion & magnification:
! IX Y Z Roll Pitch yaw Mag
! 11 2 3 4 5 6 7
integer(4)::iP !>5: Printing enable, use: write(iP,...)
l--Internals
real(8) :v(@) linternal copy of XyzRpyM(7)
real(8) tH(4,4) linternal copy of hFS 1input
real(8) ::DC(3,3) !Direction cosines of (Roll,Pitch,Yaw)
integer(4)::1,j
l-—EndDefs-———-——————— -
V=XyzRpyM
if(iP>5) write(iP,"('hFS7Gen: XyzRpyM=')")
if(iP>5) write(ipP,"(7f10.4," tFS7')") VvV
!--Compute the direction cosines:
call DCfromRPY(DC,V(4:6),1iP)
!--Compute the FS transform of XyzRpyM:
H(1,1:4) = (/ pc(1,1), DC(1,2), DC(l 3), v/ /)
H(2,1:4) = (/ bC(2,1), DC(2,2), DC(2,3), v(2)/v(7) /)
H(3,1:4) = ¢/ pC(3,1), DC(3,2), DC(3,3), V(3)/V(7) /)
H(4,1:4) = (/ 0.d0O , 0.d0 , 0.d0 ,+1.do/v(7) /)
hFs7 =H ;if(iP<6) return
write(ip,"( " vyields hFsS7:')")
write(ip,"( 4f20.9)") ((HG,F),j=1,4),i=1,4) ;return
End subroutine hFS7Gen o
R et ittt et 7-
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558

Subroutine hFS7becode(hFS7,FS7,1iP)
12020.06.10.0700cdt IMS- !Decodes hFS7's 7DoF states.
impTicit none

I--Arguments:
real(8) ::hFS7(4,4) !<-- Translate <-- Magnify+Rotate <--
real(8) 11FS7(7) !Decoded seven degrees of freedom:

' (X,Y,z,Rol1,Pitch,Yaw,Magnification)
integer(4)::iP !>5: Printing enable, use: write(iP,...)
!--Internals
real(8) tH(4,4) linternal copy of hFS7
real(8) 1:X,Y,Z,Rol1,Pitch,yaw,Mag !Individual 7DoF states
real(8) 1iSP !sine of Pitch
!--Endbefs----------—-- -

H=hFs7

| --Decode hFS7's 7DoF states:
Mag = 1.d0/H(4,4)

X = H(1,4)*Mag

Y = H(2,4)*Mag; SP -H(3,1)

z = H(3,4)*Mag; Pitch dasind(sP)
1f(dabs(sP)<1 dO) then; Yaw datan2d(H(2,1),H(1,1))

RoT1 datan2d(H(3,2),H(3,3))
else; Roll 0.d0
Yaw datan2d(-H(1,2),H(2,2))

endif!|spP|<1l.
Fs7 = (/ X,Y,z,Rol1,Pitch,vyaw,mMag /)
if(iP>5) write(ip,"(7f10.4," tFS7')") FS7 ;return
End Subroutine hFS7Decode
b e e e o 7-9

Subroutine DCfromRPY(DC,RPY,iP)
12020.06.10.0420cdt IMS- !Computes Direction Cosines from FS (RolT1,Pitch,Yyaw).
implicit none

! --Arguments:

real(8) ::DC(3,3) !Direction Cosine output.

real(8) 1 :RPY(3) !'(Ro11,Pitch,Yyaw) - in Flight Simulation coordinates.
integer(4)::iP !>5: Printing enable, use: write(iP,...)
l--Internals

real(8) ::Rol11,Pitch,Yaw !Individual rotation angles

real(8) ::sr,cr, sp,cp, sy,cy !Sines & Cosines of Roll,Pitch,& Yaw
real(8) ::Ccl11,c21,c31,c12,c22,c32,¢c13,C23,C33 IDC coefficients;
!--Endbefs-------——-=—-- -

Roll = RPY(1); sR=dsind(Rol1l ); cR=dcosd(Rol11 )

Pitch = RPY(2); sP=dsind(Pitch); cP=dcosd(Pitch)

Yaw = RPY(3); sY=dsind(yaw ); cY=dcosd(vyaw )

Cll = cY*cP ; Cl2 = (cY*sP*sR-sY*CR) ; Cl3 = (cY*SP*CR+SY*SR)

C21 = sY*cP ; C22 = (SY*SP*SR+cY*CR) ; C23 = (SY*SP*CR-cY*sR)

c31 = -sP ; C32 = CP*sR ; C33 = CcP*CR

pc(l,1:3)=(/ cl11,c12,c13 /)

DC(2,1:3)=(/ €21,c22,C23 /)

DC(3,1:3)=(/ ¢31,c32,c33 /) ;return
End Subroutine DCfromRPY

e e e e e e e e e e e e e e e e e s e mm e ae e 7-9
Subroutine oddeEven7DoF(ioe,ioein,ioeu,DoFsInUse,iP)
12020.06.20.1530cdt IMS- 0dd|Even DoF management
implicit none
I --Arguments
integer(4)::i0e(0:2) '(0)— =1: Primary control- vertical- X,z,Pitch,Mag
=2: - lateral - Y, Ro11 Yaw
!(1) Contro11ed DoF- vertical
1(2) : - Tateral
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559 integer(4)::io0ein(0:1) !Axis change: odd-or-even & DoF#

560 integer(4)::ioeu I=i0e(ioe(0))

561 integer(4)::DoFsInUse(0:7)!=0 not under control

562 !=1 primary #1 -onscreen

563 !=2 secondary #2 -

564 integer(4)::1iP ! >5: Printing enable, use: write(iP,...)

565 l--Internals

566 l--Endbefs----—--——-—-—————— -~ -

567 if(iP>5) write(ip,"('0oddEven7DoF: ioein=",2i2)") ioein

568 joe(0) = joein(0)

569 joe(ioe(0)) = joein(l) !Activate the DoF

570 DoFsInuUse =0

571 DoFsInUse(ioe( 1doe(0))) =1

572 DoFsInUse(ioe(3-io0e(0))) = 2

573 joeu = j0e(0)

574 joein =

575 if(iP>5) write(ip,"(13x, 'ioe =',312,3x,812)") ioe,DoFsInUse
576 return

577 End Subroutine OddEven7DoF

578 e - 7-9
579

580 Subroutine Packm7u

581 12020.06.21.0900cdt IMS- Unpacks a Unit Cube vector into its 14 components.
582 I!--Globals

583 use ModelDef ,only: &

584 M7u,DOFL,H,DoFreset,Sens,nM7L,ID,iType,Locked,iec,ioe,DoFsInUse,M7Init
585 implicit none

586 l--Endbefs----—-—-——-—————— - -

587 M7u%DoF =DOFL

588 M7u%H =H

589 M7u%DoFreset =DoFreset

590 M7u%Sens =Sens

591 M7u%n =nM7L

592 M7u%ID =ID

593 M7u%iType =iType

594 M7u%Locked =Locked

595 M7u%ie =jec

596 M7u%ioe =ioe

597 M7u%DoFsInUse =DoFsInUse

598 M7u%M7Init =M7Init ;return
599 End Subroutine PackM7u

600 - mmm e 7-9
601

602 Subroutine uUnPackm7u

603 12020.06.21.0900cdt IMS- Unpacks a Unit Cube vector into its 14 components.
604 !--Globals

605 use ModelDef ,only: &

606 M7u,DOFL,H,DoFreset,Sens,nM7L,ID,iType,Locked,iec,ioe,DoFsInUse,M7Init
607 implicit none

608 l--Endbefs----—-—-—-—-—-————— -~ -

609 DOFL =M7u%DoF

610 H =M7u%H

611 DoFreset =M7u%DoFreset

612 Sens =M7u%Sens

613 nM7L =M7u%n

614 ID =M7u%ID

615 iType =M7u%iType

616 Locked =M7u%Locked

617 jec =M7u%ie

618 joe =M7u%ioe

619 DoFsInUse =M7u%DoFsInuUse

620 M7Init =M7u%M7Init ;return

10
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End Subroutine unPackM7u
e 7-9

Subroutine CubeGrid(nCol)

12024.04.28.2015cdt IMS- Using +X:0range, +Y:Green, +Z:White for Rubik's cube

12020.04.05.1315cdt IMS- Draws X,Y,Z axes/6dof Origin, and an enclosing cube.

I--Globals S1ModDef.f95: 2024.03.18

use OpenGLRec,only: & !Ref: OpenGL GL/GLU/GLUT docs
glvertex3f,glShadeModel,GL_SMOOTH,GL_FLAT,glBegin ,GL_LINES,glLinewidth &
,g1Flush,glEnd

use S2cCallback, only:CheckGL

!--End Globals

implicit none

I --Arguments

integer(4)::ncCol

l--Internals

integer(4)::1,j,k

real(4) ::Frac gi,gj,gk

'real(8) ::Xyzh(4) Rpyh(4)

real(8) ':XYZRPYWC(7) '(X,Y,z,Rol11,Pitch,Yaw,height of Character)

character(1en=80)::PText

l--Endbefs----—-—-———-—-————— - -
!--draw corners
Frac=.9
call glLinewidth(1.)
call 91 ShadeMode1 (GL_SMOOTH) ! (GL_FLAT) ! (GL_SMOOTH)
call colors3bp(ncCol)
if(nCol1>0) then

call glBegin(GL_LINES)

do 1=-1,1; gi=i
do  j=-1,1; gj=j
do k=-1,1; gk=k

call g]Vertex3f(g1 9] ,gk )
call glvertex3f(gi*Frac,gj ,gk )
call glvertex3f(gi ,9] ,gk )
call glvertex3f(gi ,9]*Frac, gk )
call glvertex3f(gi ,9] ,gk )
call glvertex3f(gi ,9] ,gk*Frac )
enddo; enddo; enddo!i
call glEnd; call g1Flush

endif!nCol>0
call glFlush;call CheckGL(+70628)
!--Draw colored axes:
call glLinewidth(5.)
- mod 2020.04.23

if(1>0)then !Use +X:Green, +Y:Yellow,+Z:Red---—--——————-
call colors3D(11l) !Green
call glBegin(GL_LINES)
call glvertex3f(0.,0.,0.); call glvertex3f(1.,0.,0.)
call glEnd
| ——
call colors3p( 9) !vellow
call glBegin(GL_LINES)
call glvertex3f(0.,0.,0.); call glvertex3f(0.,1.,0.)
call glEnd
| ——
call colors3p( 7) !Red
call glBegin(GL_LINES)
call glvertex3f(0.,0.,0.); call glvertex3f(0.,0.,1.)

11



S7Motion7.f95

May 25 2025

683
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734
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736
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738
739
740
741
742
743
744

call gleEnd

call glFlush;call CheckGL(+70646)

if(nCol1>0) then
I--Axis Tabels:
IXYZRPYWC= (/ X Z y ROTl
XYZRPYwC=(/ 8d0 OdO -.02d0, 0.doO,

Pitch, Yaw,width ch/)
0.do, 0.d0 ,.1d0 /)

IVecFont7(XYZRPYWC L1neW1dth 1Co1 Label)

PText="+X" ; call VecFont7(XYZRPYwC, 5. , 11

XYZRPYwWC=(/ .0d0, .8d0,-.02d0, 0.dO,

PText="+Y" ; call VecFont7(XYZRPYWC, 5. , 9

XYZRPYWC=(/ .0d0, .02d0, .8d0, 0.dO,
PText="+Z" ; call VecFont7(XYZRPYWC, 5. , 7
! XYZRPYWC=(/ X Y Y4 Ro11,

XYZRPYWC=(/ .8d0. .02d0, .0d0, 0.do,

endif

else !Use rubik's cube face colors: -----—————-————-

lcall Colors3p(1l) !Green
call colors3p(15) !Orange
call glBegin(GL_LINES)

,PText) IGreen

0.d0, 90.d0 ,.1d0 /)

,PText) !vellow

-90.d0, 0.d0 ,.1d0 /)
,PText) !Red

Pitch, Yaw,width ch/)
0.d0, 0.d0 ,.1d0 /)

call glvertex3f(0.,0.,0.); call glvertex3f(1.,0.,0.)

call glEnd

| ——

call colors3p( 9) !vellow
call colors3Dp(11l) !Green
call glBegin(GL_LINES)

call glvertex3f(0.,0.,0.); call glvertex3f(0.,1.,0.)

call glEnd

I__

lcall Colors3p( 7) !Red
call colors3p( 1) !white
call glBegin(GL_LINES)

call glvertex3f(0.,0.,0.); call glvertex3f(0.,0.,1.)

call glEnd

call colors3p( 7) !Red
call glBegin(GL_LINES)

call glvertex3f(0.,0.,0.); call glvertex3f(-1.,0.,0.)

call gleEnd

call colors3p(14) !Blue
call glBegin(GL_LINES)

call glvertex3f(0.,0.,0.); call glvertex3f(0.,-1.,0.)

call glEnd
| ——
call colors3p( 9) !vellow
call glBegin(GL_LINES)
call glvertex3f(0.,0.,0.); call glvertex3f(0.,0.,
call gleEnd

-1.)

call glFTush;call CheckGL(+70646)

if(nCol1>0) then
I--Axis Tabels:
IXYZRPYWC= (/ X Z y ROTl
XYZRPYwC=(/ 8d0 OdO -.02d0, 0.doO,

Pitch, Yaw,width ch/)
0.do, 0.d0 ,.1d0 /)

IVecFont7(XYZRPYWC L1neW1dth 1Co1 Label)

IPText="+X" ; call VecFont7(XYZRPYwC, 5. , 11
PText="+X" ; call VecFont7(XYZRPYWC, 2. , 15

XYZRPYwC=(/ .0d0, .8d0,-.02d0, 0.dO,

,PText) IGreen
,PText) !Orange

0.d0, 90.d0 ,.1d0 /)
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IPText="+Y"

PText="+Y

IPText="+2"

PText="+Z
!

; call vecFont7(XYZRPYwWC, 5. 9

" ; call vecFont7(XYZRPYWC, 2. , 11
XYZRPYWC=(/ .0d0, .02d0, .8d0, 0.dO,

; call vecFont7(XYZRPYwWC, 5. , 7

" ; call vecFont7(XYZRPYWC, 2. , 1
XYZRPYWC=(/ X Y , Z Ro11,
XYZRPYwC=(/ 8d0 .02do, .OdO 0.do,

Icall VecFont7(XYZRPYWC, L1neW1dth,iCo1,Labe1)

PText="-X

PText="-Y

PText="-Z
endif

endif!(1>0)then !------———----oo
call glFlush;call CheckGL(+70658)
;return

End Subroutine

L oo o 7-9

XYZRPYwWC=(/-1.d0, .0d0,-.02d0, 0.dO,

" ; call vecFont7(XYZRPYWC, 2. , 7
XYZRPYWC=(/.0d0,-1.d0,-.02d0, 0.dO,

" ; call vecFont7(XYZRPYWC, 2. , 14
XYZRPYWC=(/ .0d0, .02d0,-1.d0, 0.dO,

" ; call vecFont7(XYZRPYWC, 2. , 9

CubeGrid

Subroutine wirePlane(Sizeu,nCol)
12023.09.07.1200cdt IMS- Draws wire plane model.

I--Globals
use openGLRec,only: & !Ref: OpenGL GL/GLU/GLUT docs
glBegin ,91End ,g1Flush
,glshadeModel ,GL_SMOOTH ,GL_FLAT
, GL_POINTS ,glPointSize
,GL_LINES ,glLinewidth

,GL_LINE_STRIP
,GL_Triangles

, GL_QUADS
,glPolygo

nMode, GL_LINE yGL_FILL

,glCullFace ,GL_CULL_FACE ,GL_Front ,GL_BACK

,glvertex

!y GL_FRONT_

AND_GL_BACK
3f ,glvertex3fv

,GL_Lighting ,glEnable ,gIDisable

use S2cCallbac
!--End Globals
implicit none
I --Arguments
real (4)
integer(4):
——Interna1s
real(8)
character(1e
real(4)
real (4)
real(4)
real (4)
real(4)
real (4)
real(4)
real (4)
real(4)
real(4)

XYZRPYWC(7)

1:Po(3)
::Px(3)
1:Py(3)
1:P2(3)
1:P1(3)

k, only:CheckGL

r:sizeu
:ncol

n=80): PTextO
1 /) 'Axes
0.

0.

+1

-1.

-1.
0.

-1.
-1.

ITail

U

N

~\

w

A
L | | | | A | A
I Yo Y Y Yo Y Yo Yo Yo Y\
N N S
OO0+ 1 OO OO

()}

(o)}

~
1 OO0OO0O0O OOoOOo
NN
LA NV A A VA A A )

S1ModDef.f95:

,PText) !Yellow
,PText) !Green

-90.d0, 0.d0 ,.1d0 /)
PText) 'Red

,PText) 'white

Pitch, Yaw,width Ch/)
0.do, 0.d0 ,.1d0 /)

0.do, 0.d0 ,.1d0 /)

,PText) !Red

0.d0, 90.d0 ,.1d0 /)

,PText) !Blue

-90.d0, 0.d0 ,.1d0 /)
,PText) !vellow

Qo 2o R0 R0 2o Qo Qo Qo Qo Qo Qo

'(X,Y,z,Rol11,Pitch,Yaw,height of Character)

/)'origin

!Fuselage

| -—EndDefs——------———-———-Z-_ ‘.l t o .

2024.03.18
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807
808
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813
814
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816
817
818
819
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822
823
824
825
826
827
828
829
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831
832
833
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835
836
837
838
839
840
841
842
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844
845
846
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848
849
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852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868

call glLinewidth(l.)

call g'I ShadeMode1 (GL_SMOOTH) ! (GL_FLAT) (GL_SMOOTH)
call Colors3bp(ncCol)

I__

call Colors3p( 1) !white
call colors3p( 7) !Red
call colors3p( 9) !yvellow
call colors3p(1l) !Green

call glpolygonMode (GL_FRONT ,GL_FILL)
call glpolygonMode (GL_BACK ,GL_FILL)

call glEnable(GL_CULL_FACE) R
call glcullFace(GL_BACK)
call Colors3Dp(2)
call glBegin(GL_Triangles)
!Fuselage:
call glvertex3fv( Pl*Sizeu)
call glvertex3fv( P2*SizeUl)
call glvertex3fv( P3*SizeU)
call glEnd
call glbisable(GL_CULL_FACE)

lcall Colors3p(nCol)

lcall Colors3p( 12 )

call colors3n( 4 )

call glBegin(GL_Triangles)
'Tail:
call glvertex3fv( P4*SizeUl)
call glvertex3fv( P5*SizeU)
call glvertex3fv( P6*SizeUl)

call gleEnd

call colors3D(3)

lcall Colors3p(5) !...didn't help RC clarity.

call glLinewidth(4.)

call gl1Begin(GL_LINE_STRIP)
!Fuselage:
call glvertex3fv( P1*SizeU)
call glvertex3fv( P2*SizeU)
call glvertex3fv( P3*SizeUl)
call glvertex3fv( Pl*Sizeu)

call glEnd

call gl1Begin(GL_LINE_STRIP)
ITail:
call glvertex3fv( P4*SizeU)
call glvertex3fv( P5*SizeUl)
call glvertex3fv( P6*SizeU)
call glvertex3fv( P4*SizeUl)

call gleEnd

!--Draw colored axes:

call glLinewidth(3.)
!__
call colors3D(11l) !Green
call glBegin(GL_LINES)
call glvertex3fv( Po*SizeU); call glvertex3fv( Px*SizeU)
call gleEnd
| ——
call colors3p( 9) !vellow
call glBegin(GL_LINES)
call glvertex3fv( Po*SizeU); call glvertex3fv( Py*SizeU)

;call glFTush;call CheckGL(+70628)

;call glFTush

14
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869 call glend

870 l--

871 call colors3p( 7) !Red

872 call glBegin(GL_LINES)

873 call glvertex3fv( Po*SizeU); call glvertex3fv( Pz*SizeU)

874 call gleEnd

875

876 if(nCol1>0) then

877 l--Axis Tabels:

878 ! XYZRPYWC=(/ X , Y , Z , Rol1l, Pitch, Yaw,width Cch/)
879 I XYZRPYWC =(/ .8d0, .02d0, .0doO, 0.do, 0.d0, 0.d0 ,.1d0 /)
880 XYZRPYWC =(/1.2d0, .02d0, .0dO, 0.do, 0.d0,180.d0 ,.1d0 /)
881 XYZRPYWC(1:3)=XYZRPYWC(1:3)*SizeU

882 lcall VvVecFont7 (XYZRPYWC,Linewidth,icCol,Label)

883 PText="+X" ; call VecFont7(XYZRPYWC, 2. , 11 ,PText) !Green

884 XYZRPYWC =(/-.02d0, .4d0, .0dO, 0.d0, 0.d0,+90.d0 ,.1d0 /)
885 XYZRPYWC(1:3)=XYZRPYWC(1:3)*SizeU

886 PText="+Y" ; call VecFont7(XYZRPYWC, 2. , 9 ,PText) !vellow

887 I XYZRPYWC =(/ .00d0, .02d0, .4doO, 0.d0,-90.d0, 0.d0 ,.1d0 /)
888 ! XYZRPYWC =(/ .08d0, .00d0,1.2d0,+180.d0,+90.d0, 0.d0 ,.1d0 /)
889 XYZRPYWC =(/-.20d0,-.50d0, .6d0, -90.d0, 0.d0,+90.d0 ,.1d0 /)
890 XYZRPYWC(1:3)=XYZRPYWC(1:3)*SizeU

891 PText="+Z" ; call VecFont7(XYZRPYWC, 2. 7 ,PText) !Red

892 call g1F1ush call CheckGL(+70658)
893 endif ;return
894 End Subroutine wirePlane

895 e 7-9
896

897 Subroutine VecFont7 (XYZRPYwWC,Linewidth,iCol,Label)

898 I2020 06.12.0630cdt IMS- Vector-based character string writing in ~7DoF.

899 using an OpenGL vector_font.

900 IA standard 6DoF + scale operation with an unusual scale.

901 !XYZRPYWC(7)=(X, Y, Z, Roll, pPitch, Yaw, width of Character)

902 | Linewidth: r¥4 pixe]s, color index:qi*4 iCol, & the Label1*80.

903

904 use OpenGLRec,only: & !Ref: OpenGL GL/GLU/GLUT docs

905 glGetIntegerv,GL_MATRIX_MODE,gIMatrixMode,GL_MODELVIEW,glPushMatrix &
906 ,gIMultMatrixd,glLinewidth,glshadeModel,GL_FLAT,glBegin,glEnd,GL_LINES &
907 ,glutStrokeCharacter,GLUT_STROKE_MONO_ROMAN, glPopMatrix,glFlush

908 ,glLoadIdentity,GL_PROJECTION,glOrtho,glGetDoublev,GL_MODELVIEW_MATRIX

909 use joDef ,only: Up

910 use Screenbef ,only: vScrnHvVD !screen & colors

911 l-----

912 impTicit none larguments
913 real (8) T 1XYZRPYWC(7) !(X,Y,z,Rol1,Pitch,Yaw,height of Character)

914 real(4) ::Linewidth !width of character strokes, in pixels

915 integer(4)::icCol !Text color

916 character::Label1*80 !Text to be written

917 I-- linternals
918 integer(4)::1,iCharL,MtxMode(1l),n,nChar

919 real(8) 1 :XyzRpySL(7)

920 real(8) ::Model7h(4,4)

921 character::A*80,A80(80)*1; equivalence(A,A80)

922 ! rea1(8) : :XyzRpySbecode(7) !(X,Y,z,Rol1,Pitch,Yaw,height of Character)

923 l-———- lend defs
924

925 !--Adapt Modelview:

926 1if(up>5) write(up,"(/'vecFont7: ',80al)") (Label(i:i),i=1,len_trim(Label))
927 call glGetIntegerv(GL_MATRIX_MODE,MtxMode)

928 call glMatrixMode(GL_MODELVIEW ); call glPushMmatrix !; call glLoadIdentity
929 XyzRpySL = XYZRPYWC

930 !XyzRpySL(4)=0.d0 'no roll - 2021.10.03
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XyzRpySL (4)=XyzRpySL(4)-90.d0 !From: +X:along text +Y:up

! To : +X:along text -Z:up 2022.05.10
XyzRpySL(7)= XYZRPYWC(7)/110.d0 !scales size to user units in modelspace.
call hFs7Gen(Model17h,XyzRpySL,0) !,uUp)

! if(up>5) call pecode7DoF( Model17h,0,XyzRpySbecode, 0)!,Up)
call glMultMatrixd(mModel7h)
|--Render the text
call colors3p(icol)
if(Linewidth>0.) call glLinewidth(Linewidth) 12021.10.03
call glshademodel (GL_FLAT)
if(iCcol>0) then;call glBegin(GL_LINES);call glEnd;call glFlush !Quirk fix?
endif !iCol1>0)
A=char(0); A=Label; ncChar=Ten_trim(A)

do n=1,nChar; i=ichar(a80(n)) ;if((n<l).or.(n> 80)) exit
call Printableichar(i,icCharL) ;if(iCcharL==0) exit
call glutstrokeCharacter(GLUT_STROKE_MONO_ROMAN,iCharL)

enddo ;call glFTush

IRestore MODELVIEW, & MatrixMode:

call glMatrixMode(GL_MODELVIEW ); call glPopMatrix ;call glFTush

call glmatrixmode( MtxMode(1)) ;call glFTush

return

End Subroutine VecFont7

Subroutine QFromRpy(Q,Rpyh)
12020.05.29.1010cdt IMS- Computes the quaternion of an SFS rotation. (McAir)
impTicit none

! --Arguments

real(8) ::Q(4) 'Quaternion rotation

real(8) ::Rpyh(4) !homogeneous (Rol1,Pitch,Yaw,W) SFS coordinates deg
l--Internals

real(8) ::Rol11D2,PitchD2,Yawb2 !Normalized angles, /2.

rea](g) 1c::Sy,cY,sP,cP,sR,cR !Sines & cosines of the normalized angles
!--EndDefs---------"-"---"-"-"--"-"—"-~—"—~~-~—~—~ -

Ro11D2 = Rpyh(1)/(2.d0*Rpyh(4)
PitchD2= prh(2)/(2.d0*prh(4)
vawD2 = Rpyh(3)/(2.d0*Rpyh(4)
[

Q(1)=CcY*CP*CR+SY*SP*sR
Q(2)=sY*CcP*CR-CY*SP*sR
Q(3)=CY*SP*CR+SY*CP*SR
Q(4)=cY*CcP*SR-sY*sP*CR

; SR=dsind(Ro11D2 ); cR=dcosd(Ro11D2 )
; sP=dsind(PitchD2); cP=dcosd(PitchD2)
; sY=dsind(vawD2 ); cY=dcosd(vawD2 )

NN

|
I Q(1)=cY*CP*CR+SY*SP*sSR !same
I Q(2)=cY*CcP*SR-sY*sP*cR !prev Q(4)
I Q(3)=cY*SP*CR+SY*CP*sR |same
I Q(4)=SY*CcP*sR-cY*sP*sR lprev Q(2)

return
End Subroutine QFromRpy o
| - 7-

Subroutine QoutFromQoQi(Qout,Qo,Qi)

I2020 05.29.1010cdt IMS- Sequent1a1 gimbal multiplication.
- Qout <-hodpodge(Qouter <- Qinner)

1mp11c1t none

I --Arguments

real(8) ::Qout(4) !qQuaternion- composite (~concatenated) rotation
real(8) ::Qo(4) ! - gimbal- outer

real(8) ::Qi(4) ! - - inner

!--Internals

16
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993 real(8) ::Q(4) !Isolates the output from the inputs.

994 !__EndDefS______T____________T____________T____________T_

995 Q(1l) = -Qo(4)*Qi(4) -Qo(3)*Qi(3) -Qo(2)*Qi(2) +Qo(1)*Qi(l)

996 Q(2) = -Qo(3)*Qi(4) +Qo(4)*Qi(3) +Qo(19*Qi(2) +Qo(2)*qi(1)

997 Q(3) = +Qo(2)*Qi(4) +Qo(1)*Qi(3) -Qo(4)*Qi(2) +Qo(3)*Qi(l)

883 IQ(4) = +Qo(1)*Qi(4) -Qo(2)*Qi(3) +Qo(3)*Qi(2) +Qo(4)*Qi (1)

1000 Qout(l) = Q1)

1001 Qout(2) = Q(2)

1002 Qout(3) = Q(3)

1003 Qout(4) = Q(4) ;return
1004 End Subroutine QoutFromQoQi

1005 1o oo 7-9

1006

1007 subroutine QtoRpy(Q,Rpyh)

1008 12023.05.03.1405cdt IMS- Sets roll=0. deg. within .1 deg. of "up" or "down"
1009 !2020.05.29.1010cdt IMS- updates Manual Modelspace PoI 7DoF.

1010 Admplicit none

1011 !--Arguments

1012 real(8) ::Q(4) !Quaternion rotation input

1013 real(8) ::Rpyh(4) !homogeneous (Rol1,Pitch,Yaw,w), SFS coordinates deg
1014 !--Internals

1015 real(8) ::A11,A21,A31,A12,A22,A32,A13,A23,A33
1016 real(8) ::sP

1017
1018 !--Endbefs----—------—-- -
1019 !These are (agree with) the SFS Euler direction cosines: 2023.05.05
1020 All= Q(1)*Q(1)-Q(2)*Q(2)-Q(3)*Q(3)+Q(4)*Q(4)
1021 A21=2.D0*( Q(1)*Q(2) +Q(3)*Q(4)
1022 A31=2.00*(-Q(1)*Q(3)+Q(2)*Q(4)
I ——

1024 A12=2.D0*(-Q(1)*Q(2) +Q(3)*Q(4) )
1025 A22= Q(1)*Q(1)-Q(2)*Q(2)+Q(3)*Q(3)-Q(4)*Q(4)
%8%6 A32=2.D0%*( Q(2)*Q(3) +Q(4)*Q(1) )

7 [
1028 A13=2.D0*( Q(1)*Q(3)+Q(2)*Q(4) )
1029 A23=2.D0*( Q(2)*Q(3) Q(4)*qQ(1) )
%8%8 IA33— Q(1)*Q(1)+Q(2)*Q(2)-Q(3)*Q(3)- Q(4)“Q(4)
1032 !Quaternion direction cosine printout:
1033 lwrite(ipP,"(3f20.9)") All,Al2,A13
1034 lwrite(ipP,"(3f20.9)") A21,A22,A23
1035 lwrite(ip,"(3f20.9)") A31,A32,A33
1036
1037 !Previous solution:
1038 ! Rpyh(1)=datan2d(A32,A33)
1039 ! Rpyh(2)=dasind(-A31)
1040 ! Rpyh(3)=datan2d(A21,All)
1041 ! Rpyh(4)=1.d0
1042
1043 !Revised solution: within 1 degree of "uUp" or "Down"... Rol11=0. degrees
1044 = -A31
%842 RPYh(2) = das1nd(sP) IPitch

4
1047 if(dabs(sP)<.999998476d0) & 15in(89.9deg)=.999998476. ..
1048 then; RPYh(1) = datan2d(A32,A33) !Roll
1049 RPYh(3) = datan2d(A21,Al1l) !Yaw
1050 else; RPYh(1l) = 0.dO0 IRo11
1051 RPYh(3) = datan2d(-Al2,A22) !Yaw
1052 endif!|sP|<l.
1053 Rpyh(4)=1.d0 ;return

1054 End Subroutine QtoRpy
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1055 o m e 7-9
1056

1057 Subroutine QToQinverse(Q,Qinverse)

1058 !12020.05.29.1010cdt IMS- UnRotates Q.

1059 dimplicit none

1060 !'--Arguments

1061 real(8) ::Q(4) !Quaternion- 1input

1062 real(8) ::Qinverse(4) ! - inverse

1063 !--Internals

1064 l-—EndDefs-—---——————— -~

1065 Qinverse(l) = +Q(1)

1066 Qinverse(2) = -Q(2)

1067 Qinverse(3) = -Q(3)

1068 Qinverse(4) = -Q(4)

1069 End Subroutine QToQinverse

1070 mmmm e e - 7-9
1071

1072 subroutine QtovhatAngle(Q,Vhat,Angle,iP)

1073 12023.08.22.1545cdt IMS- Conversion: quatern1on -> "Jeffternion"

1074 '2020 05.29.1010cdt IMs- Computes a quaternion's unit vector & rotation angle.
1075 - Ref,: D.H.Eberle 3D Game Engine Design P.16-17

1076 1mp11c1t none

1077 !--Arguments

1078 real (8) Q4 !Quaternion rotation

1079 real (8) ::Vhat(3) !Rotation axis unit vector

1080 real (8) ::Angle IRotation angle around Vhat

1081 integer(4)::ipP ! >5: Printing enable, use: write(iP,...)

1082 !--Internals

1083 real(8) 1SA

1084 l-—EndDefs-—-—-——————— -~

1085 if( Q(1)==+1.d0) then !No rotation

1086 Angle = 0.d0

1087 Vhat = 0.d0

1088 else !Compute the rotation axis unit vector & angle.
1089 Angle = 2.d0*dacosd(Q(1)); sA=dsind(Angle/2.d0)!Q(1l)= cos(a/2)

1090 !if(dabs(Angle-180.d0)<1.d-20) sA=1.d0

1091 vhat(3) = Q(2) / sA 1Q(2)=Vhat(1)*sin(a/2)

1092 vhat(2) = Q(3) / sA 1Q(3)=vhat(2)*sin(a/2)

1093 vhat(l) = Q(4) / sA 1Q(4)=vhat(3)*sin(a/2)

1094 endif! Q(1)==+1 do

1095 if(iP<6) return
1096 write(ipP,"(4f15.9,"' Q(1:4) Quaternion')") Q

1097 write(ip,"(4f15.9,"' cw:X,Y,Z,Angle>=0.",/,66x,"'= Jeffternion')") Vhat,Angle
1098 return
1099 End Subroutine QtovhatAngle

1100 mmmmm e e 7-9
1101

1102
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