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parSPH:=proc{f R, a,ubxMn, vMxMn}
local Is ,ms,uMx, vMx, uMn, vMn,
- flg , fle 1,3 ,v3;
> lsrs{]ms:={];
- uMsr=uMxni 11
M =ubbMni2];
M svMRMnl 1 Y
M swMxMni 2,
> flgre={uMx-udMn)/a;
> flec={vMx-vMn)/a;
for i from 0 to a do

AR

.
bt DN O O U3 s D B e 1D
VoW WY W Y Y Y

> ms:=}]}];
12 > for i from O to a do
13 0> vS=wabSPHE R, [ i« flegtudMn, j« floaMnll,
14 > me={opims),v3}i;
15 > end do;

16 > ls:={op{ls),opimsi};
17 > end do;
18 > return{ls);

> end proc:

19

FIGURE 38



WO 2025/003999 PCT/1B2024/056355
32/45

sfcSPHi=proc{f,R, a,ulMxMn, vMxMn)
focal ms,uMsx, vMx,ulMn,vMn,
flg , fiv k,v2,1,j,v3;
ms: =[],
udbo =uhbdvin] 1 1;
uMin =uMxMn{21i;
vivis: =ehisMn{ 11
vivini=vivbiMni 21;
flg:={uMx—uMn)/a,
flt:={vMx—vMn)/a;
for k from 0 to (a+1)72-1 do
v2:=DCOMmC{k,a):
ir=v2[1]};
ji=va22];
v3:=tabSPH{{ R, [ i:flg-+uMn, j« flt+Mnl);
ms:={op{ms),v3};
end do;
return {ms)
end proc:
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tabSPH:=proc{f R, v2)

g =

1 > local v3;

2 > if f=0

3 > then v3:=SPHO(R,v2);
4 > return{vi);

5 > end if:

& > if f=1

7 > then v3:=8SPHI{R,v2};
8 > return{v3),;

9 > end if;

10 > if f=2

11 > then v3:=SPH2(R,v2};
12 > return{v3});

13 > end if;

14 > if =3

15 > then v3:=SPH3{(R,v2):
16 > return{v3);

17 > end if:

18 > end proc:

FIGURE 40
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0 > SPHO:=proc{r,v2}

1 > local u,v,cosU,sinU,cosV,sinV,x,v,2;
2 > w=v2{1l};

3 > vi=v2[{2]:

4 > cosU:=cos{u};

5 = sinU:=sin{u};

6 > cosVi=cos(v);

7 > sinVi=sin{v};

8 > xi=recoslixcosV;

9 > yr=rs«sinlUscosV,

10 > z:=r+sinV,;

11 > return{i{x,y,z}l}:

12 > end proc:

FIGURE 41
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SPHl:=proc{R,v2)

local u,v,cosU,sinU,cosV , sinV ,x,v,2!
w=v2{11;

vi=v2{21;

costi:=cos{u);

sinUr=sin(u};

cosV:=cos{v};

sinVi=sin{v};

x:=R/ 2« {coslU+cosV);
vi=R/ 2« {sinU+sinV };

OO0 3 O U s G D e O
YOV YV VY Y

VoYV

10 > zi=Resin{{u-v)/ 2);
11 > return{{x,v.z})}):
12 > end proc:

FIGURE 42

SPH2:=proc{R,v2)

local u,v.x,v,2;

w=v2{1i};

vi=v2{2};

si=Re 2w/ {1+ 0724w ™ 2);

vi=Ra e v/ {1 +0u"24v 7 2);
Zi=Ra{l—-u"2-v " 23/ (1 +u™24v T 2);
return{{x,y,z}1);
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SPH3:=proc{R,v2)}
local u,v,x,v,z,5¢;
wr=v2{1];
- yr=v2 {27,
Xi=Ra(u™2~v 7 2);
yi=Redattev]
Zr=Re{uwtv) ™5,
sci=R/sqri{x" 24y " 24z " 2);
return{{x«sc,v«sc,2«scl};
end proc:
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0 > DCOuwLlL:=proc{ind,v2)

1 = local a,b,nbrCol,indCol,p2,
2 > ind0,indSeg.,pl,pld,s,x,¥;

3 > a:=vi2{l}l;

4 > bi=v2{27;

5 > nbrCol:={(b+1):2;

6 > indCol:=iquo{ind, nbrCeol};
7 > p2:=indCol mod 2;

8 > indQ:=irem{ind, nbrCol};

9 > if p2 <> 0

10 then ind0:=nbrCol-ind0-1;

end if:
indSeg:=iquo{ind0 ,2)};
pli=indSeg mod 2;
pO:=ind0 mod 2;

if (pO+pl+p2) mod 2 = 0

ok
o}
YAV VAR VA '

16 > then s:=0;

17 > else s:=1;

18§ > end if;

19 > x:=indCols2+s;
20 > y:=iguo{ind0,2);
21 > return{{x,v1);

v

end proc:

FIGURE 45



WO 2025/003999 PCT/1B2024/056355
38/45

0 > CDOuwlL:=proc{v2,v2ab)

1 > local x.y,a,b,nbrCol,indCol,
2 > p2,s,ind0,ind;

3 > xi=v2{1l};

4 > yvi=mv2{2};

5 > a:=v2abil],

6 > bi=v2abi2];

7 > nbrColi={b+1):2;

8 > indColi=iquo(x,2);

9 > p2:=indCol mod 2;

10 > if {(x+y+p2) mod 2 = 0
11 > then s:=0;

12 > else s:=1;

13 > end if;

14 > indO:=2sy+s;

15 > if p2 <> O

16 > then ind0:=nbrCol-ind0-1;
17 > end if;

18§ > ind:=indCol«nbrCol+ind0;
19 > return{ind};

20 > end proc:

FIGURE 46
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PATCHuw =proc{ls ,n}
foeal me, ng, nuv,nvu, nbr, 1, PAT,

snst={1;
nops{ s };
i from O to nbr~1 do

PAT:=Isfisil;

from £
p{Gx) BATT
p{Gy} PAT]}
[op(Gz) PAT[} +1
end do;
for u from O toe n do
msr=1{];
for v from O to n do
Xi=evalf {BEZeval{un v/in, G )
Vi=evalf{BEZeval{usn, v/n, Gy},
Zr=pvalf {BEZeval{un,v/n, Gel);
msr={op{ms} X, Y 211
end do;
nuvi={ep{nuv} ms];
end do;
for v from O to n do
as:={1:
for u from O te n do
Xi=evalf{BEZeval{u'n, v/n, Gxl1l;
Yi=avalf{ BEZeval{u/n,vwn, Gyl );
Zr=evalf{BEZeval{usn, v/n, G2},
nsc={op{ns) XY, 211,
end do;
nvie={op{nvu},ns i
end de:
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end da;
end proc:
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27 >

23 >

g >

3 >
R T

FATCHsfo:=proc(is ,a,b sOR , IsINV}
Iocal ns,c,.ec.nbr,i,r,inv ,PAT,ms,
Gx, Ex‘« (32 Po.k ind w2 wr, vt XY,

ngi=|

U:zpsuisE
fm i from U te
vo=IxORTi 11
invi=INV i
PAT: =1 {}%i}_}
ms: =[]
Gx:=[1; Gyi=1}; Gu:={1;
for j fmm O to h
= lop i) ,i*\?:
'-i‘ap‘{ﬂw PAT
'up{b;fn?%li"
? dq:r
im‘ k from O te vo~l do
if inv=0

then indi=k:

glse indr=co~isk:

end if*

¥ —PZE

do

foort

NE TN

gorrrs,

ii

ci{ind,a.b,.r);

L= Biémx diur, v,

ma = {opims) tgf}a}‘fg
end do;
ns:=fop{ns},msi;

el do;

end proc:
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Hout vt (XYL E v

mf,.w.x VII=y;
S N S
HYI=AaSX ¥

HYI=%{ ¥r.

end if;

x: end if;
tr=a~y;: end if;
x; end if

== e

if;

fals

+aisay:

v",ﬁ};

B > ?‘E i"{: —pxecimd,a E} r}
;;i\ ::

3 0> x:

4 > if =0 t.fwn

5 » if r=1 then ur:
& > if r=2 then

7 > if r=3 then

8 > f;i“@vaifiﬁrz 233
2 > vi=evalf{vrs

10 = ~§*~:evaif{'is
11 >

12 > zrﬁ:zs‘ua.\,vﬂ;
13 > return{v2):

144 end proc:

FIGURE 49
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b
;
f

INTERPOL =proc{(1sPTSpas}
> focal ms, 1, 18X, 1Y Is¥ , Xls, ¥is , &is >
> omsi={];

%]

B b ©

- ""ﬁ.’_=§'
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% r Y

5 A TN 3
> E,‘g =83
ixY L Ly
o Ve
P
52.—;_g,

from 1 to 1% do

Yoy
by o
Q 7
3

fad

op{ IsX ) IsPThpas{i{{i}}
op{lsY ) PTSpas{i{{211:
c=lop{IsZ ), BPTSpas{i1{3]]
do:

Xizg:=580LUTana{lsX };
Yis:=80LUTana{isY ),

Yoy

U L 0 ) e
4"}
13
e
=

i
&
3
i

VARARY

i > Flgr=801UTana{ls?2 ),
i = for i from 1 te iH do
15 > xr={Xis[il.Yls{il,Zls{i]l:

i > msr={opims), x];
17 > endd do:

I8 > retwprni{msd;

end proc:

FIGURE 50
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