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-:pu—arctanz“
IG;GmI—J e (it — )+ (e — D)
GGl = /(2 — 28)® + (" — 1) " + (4 — ) °
e IG/Gi 1| — 1GiGial
|GGy
|GoG ol = |GG il

-

T - ‘."uﬂll:l( ,ﬂ) cosox

.

Yo = rnm'n(% — ,B)ﬂma

™
Zg =Tocos| o5 —

=33
| 1GoGol = V(& — 20)* + (W — 90)* + (2 — 20)”
5.2.2 RBIMET (RE I—ET LR

SRR A B A, S0 G e i E £ KT R s, BEhl A AR
IE e 3% 4400 1 9 B AR (LA G £ 3R KR ARG ) B rpi th R4 8 95z M Fn fip
M. ATEAJRIT AL PR R B 4 Z SRR BIRAE S w0y fr L, fEhe¥e Mt iask 5 R Em

FrEE. EWIRWMT.
bR R HRE R M AR e, HERIERENN
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1 0 0 0%
0 cosye -sing 0O
0 ging cosp 0O
\0 0 O 1/
bR RS HIBER A ha, HEFSEIRER

feosce —sina 0 0%
gine cosa 0 0
0 0 10 (40)
0 0 01,
ek R Sty YARER I L BE Ry FEFEHERE N

cosy 0 giny 0

R.(¢) = (39)

R,(a)=

o 10 0
R,(7)= “giny 0 cosy 0 (41)
0 oD o0 1

A T WAL 2 IR AR SRR I — S0 G B A R 2 DO B
ARK

p'= By (7R, (a) R, () p (42)
A, p'=(=" ¢ £ 1)7. p=(z y = 1),
gLl B A AT,
T cosy[zcosa — (ycosy — zsing)sina] + siny(ysing + zeosyp)
(nr:) =(zm’nn +(ycosy — zsing)cosa (43)
f 4 ~giny[zcosa — (yoosy — zain)sina] + cosy(ysing + zcoay)

AT b A Al b 0 i, £ R S I A AR G ) BB — R ST A Y T O A
22+ P =A(Fy + £+ 8} (z+ R+ &) 1§ LR KGRIz, 9", ") FON BT 0] 15 B FEF: 15 E R E
i sabr & T A0t .

AT iEat

= rainfcosa
{ir=ruin5‘ﬂinn (44)
z= reosf

TR AL R T M AR AR R R TR TR,

BTFrE R, SR IS T AEER AR THEE, REMRRTES T
Yl .

5.2.3 HBIEKMR

BTHEIR I REE, W omp iR RAR e e b, HAEEREERT
] — it Wi, BN AERINT.

Stepl: H(EFiibEE

IO RCHE B FOB 3 . AT EEE TR, ML e EEY SRSt
iTHE{L, A. B. C. D. E4rSIFE{L AL, 2. 3. 4. 5. FlinimS<40” ¥k R10".
KRB EFEY SRR EENYH I SNEEA SHEEY AEY ERERPEES
ARPRIE ST B B d Z B MR R hzEE .

Step2: [0 — AL BIR G 5]

WHEETR=2300.4m, XMo@ PRI RG], S SR B
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EARM I I S e AR TR Hddr =0.2913 .  dF =0.316 . 5% T 38 S ) 01 3 B 4
S0 BE W £=0.466 < R+ ddF +dF . 8L R o B 109 B R R Y T T o Ak 4R h
(49.3719, 36.9282, 204 3278) .

Stepd: F12300m DEMEA ST BN ERE S

) 1 B 2 e Y Y A R TR T o R L 7 Ak T 155. 58068m T [H 4
HHREEREFENSACHEM RS, HFEH=ZELIE Rz, g :FH{LAELER
ro Oy . VEECH A E Y A S EE AR O TE S A0 E B A d . G step.1 K R 22ZHH
FFY AN NEEN I EGrEE e, it AR T EEY GRS HiEn
HHEAEY EA=SdE. FENARRRREENRAW.

Stepd: F38300m #2706 Bl Py =88 4T AR

1] 7 B 3 b 4300 Bh R B TR R — R SR EEs0em DR HEA, 1
SN, RE R R EEY SRS, HEAENBRA, B0, i2HEFIAERE.

StepS: TR ETEEEILIE R

HEWITFIEREDP I ERRTE, NRRE=1TENEN= AR T
300m O 420 FE A, FH F 85 S B Aot EEEM & BN S8 EEFLIE
R . LR A dete .

5.2 4 SRS
PR A B 48 2 W e A R RS 15 B 3 AR i A0 T 1 A RR A
2 2 B ER AR M 0 T S AT
4R o -3 T Y b5 7 2
bRl -49.3719 -36.9282 -294.3278
SZHEHBENE, TEEHT00EORHMTENARS. TENHArES
¥r. BrEshSeERA b RER—8Ey, LE 3. # 4, HESBEEEN#E

HAFNEH B “result.xlsx” L,
%3 ARGFERVARS ReFHTSRRR GFRLEEHED

TARS X Ak Y A545 Z M F
E3 -15.99556912 5.197444869 -299.9545742
A2 -12.20517606 16.79956248 -299.6019617
AS -6.104454277 2522176331 -299.1070659
A6 6.103276538 25.21689725 -299.0493588
B4 18.27730908 25.15661395 -298.5058035

B5 22.0941225 13.58544541 -299.0217654
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TRES X ity Y Hib5 Z Htbr

B6 25.86727652 1.988430037 -299.0397934
C4 29.57825845 -9.60967648 -298.5557711
Cc5 19.76531215 -16.81726762 -299.1383598

........................

2 4 [ R Eh R T R A A AR T
MEEFETARS REE K HEFETARS fRgaE (%)

AD 0.046513358 Al 0.05554871
Bl 0.135517777 A3 0.146793043
C1 0.105140218 B2 0.216105767
D1 -0.004676079 B3 0.186055354
El -0.041731677 C2 0.16811858

200 T
=
&
250
30 -4
.-"-\.
200 =i .
s g e
= — el
o o — 00 20

0y 0 0

B 17 TR a0 R M m e

REEE 17, Eah i ERYIEE B30 A bt dear, B D) 6 60 s JF
MATLAB 1) trimesh efi $0eE3%, thT AshiE A EIH, S8R b4 il 57 (X
HEHE SRR AT, CCiEE . R T R BRSO, PR A
PEAEEL “result.xlsx” S0P, RGP 17 Pl EEEAER, SRR TR

17 .

(=l

"',ﬁ : :fﬂ SR RO

e Xl 1000 2 B
v i




A0 Bk T R R SRR £5 LAY IE R E -
5 3 EE=: HEERVAETERERMEEE

RAERE H i SO s, S — R IERAZ-F A, B, AHBREEE
S R B R U TR S . il R, 18 B R do s a0 dn Bl 50 7
JrAc, BR, PRIERE RGNS e 3 T UK, AT L1 B A0 Rz G b A TR i
e iCT BRI TR, WA 18 ERRE= 20T, A0y SRR T R i
B RS PAT (S S aeEE e 2 M m RAE (B 100%84 ). Bk, b EFEN Sl
2 I e U A i b B ) R (SR T 2 DRI A T B A 5 A BT AT TR AT
FireshmRLtt.

B 18 S THT R 9 v R B R Ak 1 R
5.3.1 BRI

1) REHE MM _E XSS HUCE:

W B R BT 300 K AR A RSB A1 3000 v R R B T A i e B8 5 N B e

BE T mIRY S e . REEWLEE XL, B3
N8

Py

ES:“E;

A, FFERAPEETEELEN 1 EPEESMTE,; vERRMEmENY: 5F
% M o S ol A ) A
PUFRESHE (=) fhmmE.
300 KORR=ZAEENT SR m, 84 = AT & A a2t
W, W=AKR=1TT5849%R4,8,C. s BHEEST%H e, b, c.
a=AB=y(z— 2"+ —1)"+(a—2)’ (46)
HRELE b, cFHE, MG EEFERS oM.
H#EBREE AR, RETFHR=ARAmER
S=yplp-a)p B)(p ¢ (47)
L2, pAEKR—

(45)
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+b+
Pzn 2 c 8)

H=amasn g, THE=/ABMEAN6E YV REE, SRAEMELEH
Hah, I

&= AB = (0,,8,,0,) = (22 — 20,45 — 1,2 — %) 49)
b= AC = (b,,5,,5.) = (@3 — 20,45 — 11,2 — 20)
HER R ST = M F & ) e R

n—AB » AC = a » b —(a,b, — a,b,,a,b, — a,b,,a.b, — a,b,) (50)
MR v SR i e B e A e B
lo — (cos feoscr, cos Bsin e, sin §) (51)

MFREERBARS =AM ARMAERRAEAE e, oilid
mﬂ=amﬁﬁb=ti&
| i

2) REEMEIRM A S Bl ke

FAT ARG EIZRE LIS, REDLER 2ICHB G b, B f = Rf2>0.466R,
AR ER TR S FERAG Y BT, R GER A SRR M BT TR AL, iR
X EEREES, R SEE PR ZEEEMRARE, ERM ST
teF AL, TEMm A P, BEAEERTI b a0 = A B R S i) o £ T LU B R X
Il FF 2 #HRYIEE], FHZ TR ZHME QSR =A%, @il bl ires:
A AR S A BER, o S S R T A R b

Il 5 AR AT 4T S AEE:

i Bk B 5 R 3] X02 7 [l 15, ERAL A0 807 (1 B AR AR

L

(52)

R 10 REARERSEULHTERALER
R 21 F 045459 0, - B ) VAR I0:0 50 4 P A2 HR (0.5, ~0.584R) . [T

X2+ 27 = R FLAFP 5 I 7 PR R A8 2 Gy = (202) -
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R 0.034R
{z*i"‘ﬁﬁ_x (53)
X*+2*=R?
SR 4 T A5 9 Gl = (o) » 41 C BT 451 G i FE 5 2
|GaGol = v/ (g — 7o) * + (v, — p0) * (54)

ETEAALIERED. I Cultmvezd B M T 5 Golao yo,20) 1 FE B
GGl <1GoG» MIRHE FER i i i R i, ok ] LATE B3 MUl X B .
WHE AR A5
S S S TR A R AR LR R R, R R E A N =
AHE, ] 9 EEA AT iT I 30 1. IHER R '
i “Fsﬂ
= 3 Spocad, (%)

5 3.2 BERRBEERIH

RIEE AR, SEhTINTF,

Stepl: hndREE

Fi i 132809 300m OEEEAEENYSES . L. WY RSN H LR
BB AR RN =8N SRS RERE I, FERRITmEAF
M= ¥ af=36.795". bt—=T8.169°. R=300.4.

Step2: [# B EH

CRERE M EHEN = EEN AERE AR, i3 300m D200 N 5
MR i e m R B A AR R i, Bef=236.795"bt = 78.169° N {5 Bl 5 Kk
B BT {5 5 (] (] i B e B, M P A 1 B B e

Step3: Y EWHRA R

PRI AR B b A IR AR G X R B ) R 5 S 5 300m O 1 1 R B T A9 i
BE2t, Hi AT Anxax0.5/ 3 (sxcos(8)). Hta k300m O142 75 [ A @
F gt 3.

Stepd: TV AT IEAR B L

CRIERT RN R BITE B ARSL F — a2t A IR, RAbEER 2T R bt
—d. KA SEIFRA EHESELDEEEERS T AN 12 O@HEEAXE
BB (S S AN AR, (B RS TR b Seel v, ot 42 E R A
el B ST IE, KRG WIRERE .

SRR S MU AR 0B bR 0.0153; WAHT (e ST RRIm) 1R A A R
A 0.0053. FEik, @Y ERE T HERNEEEESERL. S8%9H. FE&LT
R,

7~ BEE S

A ) @ TR i, SEFERPIERENEE, RN EshEN
e AR, AL ER Y R R, FERR R e R O 0T S A e AL
T EE B _E e o B R T SR SR IOk, B o e o B A
AHE-0.6~+0.6 Z[A], H HHPEE—AROCHI G R . DA AEE R S o A%

20 OEE=10

i
=
OF e ra

KT F

AR 2 Bl




RIS T, R DU L FREE) 0.6m, Bt S A ) e i ) 22 f oL -

13 "\"\

o
12} M
11t
"
a | ™~
# 09 N
. S
:-:_;: ':I:B B M“\-\.
= 07
e
06+ S,
"
05 .
o4t . Y034

03

-06 04 02 o 0z 0.4 0.6
PP I e e - REEh N

B 20 BURESERE

LB TS AR BN EE) 06m | AR m AR R AR . TR BEh A
IERF, MR TR T, DAahiapann, e miaAm s, dEdn
LA, Toiei(m) EREp s, AT S0 100 m) R Zh PR R T, AR ) feh g
RPN N, TAR TR D, HEATMPET AR T ESER R, BIE
[l ey G SR etk WY TR EEIFE A 0.34m B, dEC AR AR N R
0.3d4m, ZJEHAT I B0 2 SRk, ST aE & S ER TR . R
T2 17 o B AT T~ 4 i T e 8 5 B 1 ek LR

F b 3 g o [ e 4 S ) 180 T 8 BN EE R R (L W LR o, IR T
s g B ER w] Ll e A R AR R A R, iR EH R R e T i

. RENFNSHT
7.1 MBS

LASCH R AR LA AR kT 8, FE LR, EERT
A ) BB R A B R R T T R

24O T = iR, 5 TR KRN Y&, Sid R EE A
FIRE pfa ity ERATET.

7.2 MBNRS

LTl MR g st LA R 8 B B R SRR, Ao p R R i
420 B FAST 3 2h B4 i A4 45t -

2. i) R = oy B A AR S S B S e e o T HRAR R SR, BIRSIN
TREIERE, EESLEPNE - ERRE.

7.3 MBI

1R B A LARE R YOS A B UL O T R Bh 2515 5 R A fie B AR, WT AR i
B B

21 E £ F

)
e
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2R A] LAErT BUC ROt ERAT &,  ELIoR ORI AERUR R RE RO R S . K
FRAE R MR s, AT A R e RO LURIE — R=p KA MR, SN EHR
A3 T 1 13 R PH IR M R

. &Em

(1)1 %.500m BR A O o 5 e S Y FAST[I). A B RS G fihESE, h%, X
B 2005(05):3-20.

[2)8hek, FiidE, THRi% FAST TR I SiEaTHRiED). SEERE THE,
2012(03):17-21.

[BETHE. 500 # O3 ERM 4 d 3 s 8 (FAST) = 50 K2 O 0 9 A8 e g3 ] ). &L
{5 B4R SRR, 2012(04):69-77.

[4)05E. K OiE S e St S O T SR WLk e D). Lilasilch %, 2014,
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R

15 1 ERA
el R 1 P RLRR

je] K8 2 PR —

o] 2 PR

jir] WL 3 PR —

fi) K1 3 PR —

R TR

fei) WL — N o () AR (b0 O A R A R
FEFFIE AT BT 7 S4B 4 mat)

$ oo e =l

o1 HE 1 Feon TE) [
|y a B

cle o] B — £
clear
load("FJ11.mat")
load("FJ3.mat")
load("FJ12.mat")
R=300.4,
ddF=0.2713:0.001:0.2913;
for e=1:length(ddF)
F=0.466*R+ddF(e):
dF=0.31:0.001:0.33;
w=10000000000;
for i=1:length{dF)
f=dF(i)+F;
c=-4*F(R+dF(i))
n=I;
for j=1:length(FJ11)
r2{j. 1 y=sqri( (FI11(5.1)y"2 +«(FI11(3,2))"2 ¥
if r2(j,1)==150

FI11(n, 1 )=FI11{j.1)

FI111(n,2)=FI11(j.2).

FI111{n 3)=FI1{j.3)

FI11{n4)=FI12(.1),

n=n+l;

5E
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for k=1:length(FJ111)
r1(k.1)=sqri( (FI111(k.1))"2 +(FI11(k.2))"2 +(FJ111(k.3))"2
sital{k, 1)=acos(FJ111{k3)Vrl(k))
fail(k,D=atan(FJ111(k.2YFI111(k, 1))
a=(sin{  sital(k.1) 2;
b=-4*f*cos(sital (k.1))%
rl(k.2)=(-b+sqri(b"2-4¥a®c))(2*a),
r1(1,2)=dF(i)+ri(1.1):
rl(k3)y=rl{k. -r1{k.2)
rl(k 4)=rl{k.2y*sm(sital{k, 1))*cos{fai1{k.1));
r1(1,4)=0;
r1(k,5)=r1(k.2)*sin(sital(k.1))*sin(fai 1(k, 1))
rl(1,5)=0;
rl(k,6)=r1(k.2)*cos(sital(k.1));
end
(. 1=r 13
Wi)=max(max{abs(r))).
for 1=1:3
for m=1:4300
x(m)= ismember{ FI3(m.1LFI111{:4)):
if x{m)=0
FJ4(m. )= FJ3{m,1);
else
Fld{m,l)= 0
end
end
end
tz1(:, 1:3)=FI111(:1:3);
1z2(:,1:3)=r1(:.4:6);
tz1=tz1./abs(1z1);
tz1{isnan(tz1)) = 1;
iz2=abs(1z2).%1z1;
rl(.40)=tz2(:.1:3):
for M=1:length(F14)
IFFJAM,1)=5 && FIHM,2)=5 && FI4(M 3)=5
[A.B] = find(FI111(.4)==FJ4(M.1));
[AL1BI] = find{FJ111(:,4)==FJ4(M,2));
[A2,B2] = find(FJ111{:,4)==FI4(M.3)).
len{M.1)=sqrt{ (FIIL{AL-FIT11{AL 1)) 2+
FI111{A1,2))"2 + (FJ111(A.3)-FI111{A1,3))"2 )
len{M.2)=sqrt{ (FITTI{A.1)-FI111(A2.1))y 2+
FI111(A2.2))"2 +(FJI11{A.3)-FI111(A2.3))"2 %

)

(FI111(A.2)-

(FI111(A.2)-
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len(M.3)=sqrt( (FI11(ALD)-FI111{A2,1))"2+ (FJ111(A1.2)-
FI11(A2.2))'2  + (FI111(A1,3)-FJ111(A2.3))"2 X

len1(M,1)=sqr1( (P AD-rI{ALA)Y 2+ (rl(ASFrI(ALS)2  +
(r1(A6)-r1(A1,6))"2 %

len1(M,2)=sqrt( (rHAA-rI(A2.4))"2+ (rl(A5)FrI(A2.5))2 +
(r1(A.6)-r1(A2,6))"2 )3

lenl(M,3)=sqrt(  (r1(AL4)r1(A2.4))Y'2+ (rI{ALS)rl{(A2,5))'2 +
(r1{AL6)-r1(A2.6))'2 )
det(M.1)=abs(len1(M. 1)-len(M. 1)) len(M,1);
det(M.2)=abs(len1(M,2)-len(M.2))len(M,2);
det(M.3)=abs(len1{M,3)-len(M.3))len(M,3);

end
end
dete(i)=maximax({det));

Iv(i)=abs(sum(len)-sum(len1))/sum(len);
if  dete(i)==w

wedete(i);

ce=W(i)

o=dF(i)}+R:

ol=rl:

00=0.534*R-ddF(e);

ooo=det;

ooo0=v(i).

di=tz2;

din=det;

end

end

end
aa=1-sum{sum{ooo=0.0007)¥numel{ooo);

disp (R I8 1R TG 00 B G EE g )

disp(o)

disp("#i A FE B IE AR )

disp(oo)

disp('{E&h &5 8 ga il )

disp(cc)

dlisp (45 3 e R 7 V4145 %8 A N T 45 5 0 B AR B M )
disp{w)

disp( P 1 2 [6) i R S R TLIREE . )

disp(ooo00)

disp ("7 3 R)FE B AR (I S S )
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disp(aa)
K3=di(:, 1%
y3=di(:.2):
z3=di(:,3);
scatter3(x3,v3.23.3."*",'g")
hold on
x1=FI111(:1Y;
y1=FI111{:.2);
z1=FJ111{:3);
scatter3(x1,v1.z1.15,""'r")
90 LA T S A AL S EE T R R T M R F= N A S e
for Y=1:3
for X=1:length(dii)
if it X, Y )=0.0007
diii( X, Y 1
else

diii(X.Y)-0;

end
end
end
for t=1:length{di)
if dinn(t.1)=0
MA(L1)=FI4(t.1)
MA(.2)=FJ4({1.2).
end
if diii(t,2)=0
MA(t,2)=FJ4(1,2),
MA(.3)=F14(1.3);
end
if diii(t.3)=0
MA(L.1)=FI4{t1).
MA((.3)=FJ4(1.3):

kel

clevo il B— {9

clear
load("FJ11.mat")
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load("FJ111.mat")

X3=FI111(.1%

y3=FI111(:2);

z3=FI111(:,3);

tr = delaunay(x3.v3):

trimesh(tr,x3,y3,23);

colormap winter
hidden off

hold on

x=FI11{:1)

y=FI11(:2),

z=FI11(:,3),

scatter3(x.v.z.1."*.'r")

clear

R=300.4,
x1=-R:0.00001:-0.0001;

for m=1:length(x1)
y1(m)=-sqri(R"2-(x1(m))"2).
d1{m)=sqrt{(x1{m))"2+(v1{m}+300.7160)" 2},
a=1;

b=-562.3748*y 1(m)/x I{m):
¢=-169115.100357;
x(m)=(-b-sqrt(b"2-4*a*c))'2:
y(m)=x(m)*y1(m)/x1(m);
d(m)=sqri((x(m)}"2+(y(m))"2).
end

plot{dl.d):

LZZ=spline(d1.d).

lec% o] B8 — FEFE
clear
load("FJ11.mat")
load("FJ3.mat")
load("FJ12.mat")
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load("ZZ7. mat")
R=300.4;
ddF=0.2913;
for e=1:length(ddF)
F=0.466*R+ddF(e).
dF=0.316;
w= 10000000000,
for i=1:length{dF)
f=dF(i}+F;
n=1;
for j=1:length(FJ11)
r2(j. )=sqri((FI11(j,1)+49.3719)"2 +(FJ11(j,2)+36.9282) 2+ (FJ11(j,3)+294.3278)"2);
if r2(j.1)==155.5806
FI111{n.1)=FI1(.1%
FI111{n.2)=FJ11(.2):
FI11(n.3=FI11(j.3):
FI111{n4)=FI12(.1};
FI111(n,5)=sqrt{(FJ111({n,1)+49.3719)"2 HFI111(n.2)+36.9282)"2+
(FI111({n,3)+294.3278)"2).
n=n+l;
end
end
ZZ=FI111(:,5);
tem=ppval(ZZ7.722).
tem( 132)=300.716;
for k=1:length(FI111)
rl(k, =sqri( (FI111{k,1))"2 +(FI111(k.2)y"2 +(FI111(k.3))"2 ).
sital(k. D=acos(FI111(k.3)Vrl{k)):
fail(k.])=atan(FI111(k.2VFI 11 (kD))
rl(k. 2)=tem(k});
rl(k.3)=r1(k.1)-r1(k.2)
rl{k4)=rl(k.2)*sin(sital(k.1))*cos{fail (k. 1))
rl{1.4)-0;
rl(k.5)=rl(k.2)*sin{sital(k.1))*sin(fai1(k. 1))
r1{1,5)=0;
rl(k.6)=r1(k.2)*cos(sital(k. 1))
end
r{:.1)=r1{:.3).
Wiit)y=max{max{abs(r))).
for 1=1:3
for m=1:4300
x(m)= ismember{ FI3(m,1).FI111(:.4)):
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if x{m)=0
Fl4(m. )= FI3{m.l);
else
Fld{m, )= 0;
end
end
end
iz1(:,1:3)=FI111{:,1:3);
tz2(:,1:3)=r1(:.4:6):
tz1=tz1 /abs(tzl);
tz1{isnan({tz1)) = 1;
tz2=abhs(1z2).%z1;
rli46)=1z2(:.1:3)
for M=1:length{FJ4)
i FIJAM1)=5 && FIHM,2)=5 && FI4M,3)=5
[A.B] = find(FI111(..4)==FJ4(M.1));
[ALB1] = find(FI111(-.4)==FI4(M.2)):

len{M.1)=sqrt( (FILI(ALD-FITTIAL LY 2+ (FI111(A.2)-

FINI(AL2)Y"2 + (FI111{A.3)-FJ111(A1.3))"2 X,

len(M.2)=sqrt( (FITI(A. D-FIT1(A2.1)Y"2+ (FI111(A.2)-
FII11(A2,2))"2  + (FJ111{A.3)-FJ111(A2.3))"2 ).

len(M.3)=sqrt( (FIIIALD-FII(A2, )2+ (FI111(A1,2)-
FIN1(A2,2))"2  + (FI111{A1,3)-FJ111(A2.3))"2 )

len1{M, 1 )=sqri{ (rl{A4)-rlI(AL4)) 2+ (rl{AS)Frl(ALS) 2 +
(rl(A.6)-rl(Al.6))"2 %

len1(M.2)=sqrt( (rIAD-r1(A2.4))"2+ (rl(A5)Frl(A2.5))'2 +
(r1(A.6)r1(A2.6))"2 %

lenl(M.3)=sqrt(  (rl{AL4)-r1(A2.4))'2+ (r1{AL5)r1(A2.5))'2 +
(r1(A1,6)-r1(A2.6))"2 )

det(M,1)=abs{len1{ M, 1)-len{M. 1))len{M.1};
det(M,2)=abs{len 1{M,2)-len({M.2) ) len{M.2}).
det(M,3)=abs(len1({M,3)-len(M.3))len({M.3).
end
end
dete(1)=max(max(det)):
Iv(i)=abs(sum{len)-sum(len 1 })/sum(len);
if  dete(i)==w
w=dete(i)
ce=W(i);
o=dF{i}*R:

ol=rl;
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00=0.534*R-ddF{e).
ooo=det:
oooo=1v(1);
di=tz2;
end
end
end
aa=1-sumisum{ooo=0.0007)¥numel{ooo);
disp(" B2 58 I I 10 G BE B R K RE A )
disp(o)
disp(#E 5 B B I e FE Ry )
disp(oo)
disp({Esh &SR Mda it h: )
disp(cc)
clisp (5 2 Rt Xk T Y 52 8 R E TR0 Y e () P R A R R E . )
disp{w)
disp( BT 4 55 8] BE B R R (LIERE: )
disp{ooo0)
disp(" 1 s [E)FE B LR SR, )
disp(aa)
x3=di(:,1%
y3=di(:,2);
23=di(:.3);
scatter3(x3,y3.23.3.'%"'g")
hold on
x1=FI11{:.1)
yv1=FJ111{:2).
z1=FI111(:.3);
scatter3(x1,v1.z1.15,".".'r")
figure
x1=FI111(:.1);
yv1=FJ111({:2):
z1=FJ111{:.3);
trl = delaunay(x1.v1):
trimeshitrl,x1,y1.z1);
colormap winter
hidden off
hold on
x=FJ11(:1)%
y=FI11(:,2),
z=FI11{:3).
scatter3(x.v.z.1.'"*".'r)
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cle%o ] B = # Ff—
clear
load("di.mat")
load("FJ4.mat")
load{"FJ111.mat")
load('r1.mat")
af=pi*36.795/180;
bt=pi*78.169/180;
n={;
for M=1:length{FJ4)
IFFIAM.1)=5 && FIHM.2)=5 && FI4(M,3)=5
[A3,B3] = find(FIL11(:,4)=—=FJ4(M.1)),
[ALBI1] = find(FI111{:,4)==FIJ4(M.2)):
[A2,B2] = find(FI111{:,4)==FJ4(M,3));
len1{M.1)=sqrt( (rl1{A3.4)-rl{AL4))"2+ (rl{A3.5)r1{AL5))"2 +
(r1(A3.6)-r1(A1.6))"2 ).
len1{M.2)=sqrt( (rl{A3.4)-r1{A2.4)y "2+ (rl(A3.5)-r1(A2.5))"2 +
{r1{A3.6)-r1{A2.6))"2 A
len (M. 3)=sqrt{ (rl{A1,4)-r1{A2,4)Y"2+ (rl(Al,53)r1(A2,5))"2 +
(rl{A1,6)-r1{A2,6))"2 )3
len{M, 1)=sqrt( (FITII{A3,1)-FIT11{AL1))"2+ (FI111(A3,2)-
FINI{ALZ)"2 +(FI111{A3,3)>FI111{A1,3))"2 e
len{M.2)=sqrt{ (FITI1(A3,1)-FI111(A2,1))"2+ (FJ111{A3.2)-
FI11{A2.2))"2 +(FI111{A3.3)-FJ111{A2.3))"2 %
len{ M. 3)=sqri{ (FITI1(ALL-FIT11{A2,1))"2+ (FJ111{A1,2)-
FIN1I{A2,2))"2 +(FI111{A1,3)>FJ111{A2,3))"2 %
pl{M)=(lenl (M, 1)+lenl(M,2)*len1{}M,3))2;
sI(M, Dy=sqrt{ p LM Y*(p1(M)- lenl (M, 1))*(p1{M}- len1(M,2)) *(p1(M)-
len1(M,3)) I
ax(M)=r1{AZ.4)-rl{Al.4):
ay(M)=rl{A2.5)-r1{Al.5):
az(M)=r1(A2,6)-r1{Al,6)
bx(M)=r1{A34)rl(Al.4);
by{M)=r1{A3,5)-r1{Al,5);
bz(M)=r1{A3,6)r1(A1,6):
sital{M.1)=acos( { (ay(M)*bz{M)-az({M)*by(M))*cos(bt)*cos(af) +
(az(M)*bx(M)-ax(M)y*bz( M)y*cos(bt)*sin(af) +(ax(M)*by(M)-ay(M)*bx(M))*sin(bt) )
fsqri( (ay({My*ba( M)-az({My*by(M))" 2 +{az( M)* bx (M )-ax{ M )*bz( M) 2+{ax({M }*by{ M)-
ay(M)y*bx(M))"2 ) )
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sital(M.2)=abs(cos(sital{M.1)}):
sT(M,2)=s1{M.1)*sital{M,2);
if s1{M,2)=0
n=n+l;
end
end
end
d=n*pi*(.5"2/'sum(s 1({:,2)):
disp('i% 0 J5 AR AR b )
disp(d)
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cle% ] & = FF —
clear
load("di.mat’)
load("FJ4.mat")
load("FJ111.mat")
load('rl.mat")
af=pi*36.795/180;
bt=pi*78.169/180;
n={};
for M=1:length{FJ]4)
I FIHM.1)=5 && FIHM.2)=5 && FI4M,3)=5
[A3.B3] = find(FI111(:.4)==FJ4M.1)).
[A1BI] = find(FI111(:4)==FI4(M.,2));
[A2.B2] = find(FI111(:,4)==FI4(M.3));
len1(M.1)=sqrt( (r1{A3.4)0rl{AL4)Y" 2+ (r1(A3,50r1{AL1,5)'2 +
(r1{A3,6)-r1(A1.6))"2 Y,
len1{M.2)=sqri( (rl{A3.4)-r1I{A2.4)y"2+ (r1(A3.,5)-r1{A2,5))"2 +

(r1(A3.6)-r1(A2.6))"2 %

lenl(M3)=sqrt{  (rl(AL4)-r1(A2.4))'2+ (rl(AL5)-rl(A2.5)y'2 +
(r1{AL6)-r1(A2.6))'2 )

len(M.1)=sqrt( (FII11(A3, )-FITI(AL Y)Y 2+ (FI111(A3.2)-
FITI1(A1,2))"2  + (FJ111(A3,3)-FJ111{A1,3))"2 %

len(M.2)=sqrt( (FI111(A3.1)-FII1(A2.1))"2+ (FJ111(A3.2)-
FII11(A2.2))"2 + (FI111(A3,3)-FI111(A2.3))"2 X

len(M.3)=sqrt( (FI11(ALD-FI1(A2.1))"2+ (FI111(A1.2)-
FII11(A2.2))"2 + (FJ111(A1.3)-FI111(A2.3))"2 )

plLIM)=(lenl{M,1)+lenl{M.2)+len1{M,3))2;

sTOM, D=sqrt( p1(M)*(p1(M)- len1(M.1)*(p1(M)- len1(M.2)) *(p1(M)-
len1(M.3)) );
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ax(M)=rl{AZ2.4)-rl{Al.4):

ay(M)=rl{A2,5)-rl{ALl.5):

ar({M)=r1(A2.6)-rl{ Al6)

bx(M)=r1{A34)r1{Al.4);

by{M)=r1({A3,5)-r1{AL,5):

bz(M)=r1{A3.60)rl1(Al6G)

sital(M.1)=acos( ( (ay(M)*bz{M}-az(M)y*by(M))*cos(bt)*cos(af) +
(az{ M y*bx(M)-ax(M y*bz({ M))*cos(bt)*sin(af) -+{(ax(M)*by(M)-ay(M)*bx(M))*sin(bt) )
fsqri( (ay{M)*ba{ M)-az({My*by(M))"2+(az( M y* bx( M)-ax{ M)*bz{ M) 2-+{ax{ M y*by({ M)-
ay(MPFbx(M))"'2 ) %

sital{M,2)=abs(cos(sital (M.1)));

s1(M,2)=2.899%s 1 (M.1*sital({M.2):

if s1{M,2)=0

n=n+1;
end
end

end
d=n*pi1*0. 5" Ysum(s 1(:,2));
disp(" V% 10 AT 8RR AR i ke o)
disp(d)

Y
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cleo X B EESr4h EFEFF, R A0 BRIt mIn e i Hak
clear
load("FJ11.mat")
load("FJ3.mat')
load("FJ12.mat")
B=30.4,
ddF=0,
for e=1:length(ddF)
F=0.466*R +ddF(e):
dF=-0.6:0.01:0.6:
w= 10000000000,
for i=1:length{dF)
f=dF(i)}+F:
c=-4**{R+dF{i))
n=1;
for j=1:length{FJ11})
r2(j.1)=sqri( (FI11G,1)Y"2 +(FJ11G,2)"2 X
if r2(3,1)<=150

FIN11{n, 13=FI11(3.1%
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FIM11{n,2)=FI11(}.2).
FIN(n3)=FI11(j.3)
FI111{n.4)=FJ12(.1};
n=n+l;
end
end
for k=1:length(FI111)
ri(k.1)=sqri( (FILI( 1))'2 HFIN1(.2))"2 HFI11(k3))"2 )
sital(k. 1)=acos(FI111(k.3)r1{k)):
fail (k. 1)=atan(FI111(k.2)/FI111(k.1));
a=(sin{  sital(k.1) 2;
b=-4%f*cos(sital (k1))
rl(k.2)={-btsqri(b"2-4*a*c))/(2*a).
r1(1.2)=dF(i)+r1(1.1%;
rl(k,3)=rl(k.1)-r1(k.2)
rl(k.4)=rl{k.2y*sm(sital (k. 1))*cos{fail{k.1)):
r1(1,4)=0;
rl(k. Sy=rl{k.2)*sin(sital (k. 1))y*sin(fai 1{k. 1));
r1{1.5)=0;
ri(k.o)=rl(k.2y*cos(sital(k.1)):
end
i, =l 3);
Wity=max{max{abs(r)))
for1=1:3
for m=1:4300
x(m)= 1smember( FI3(m, 1) FI111{:,4)):
if x{m)=0
Fl4(m.l)= FI3{m.l):
else
Fl4(m, )= 0;
end
end
end
tz1(:,1:3)=FI111{:,1:3);
tz2(:, 1:3)=rl(:.4:6);
tz1=tz1./abs(tz1);
tz1{isnan(tz1)) = 1;
tz2=abs(tz2). *1z1;
rl(.4:6)=tz2(:.1:3):
for M=1:length(F14)
I FIAM.1)=5 && FI4M.2)=5 && FIHM.3)=5
[A.B] = find(FI111(..4)==FJ4(M.1));
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[ALBI1] = find(FI111(:.4)==FJ4(M.2)):
[A2.B2] = find(FI111(:.4)==FJ4(M.3));

len(M. 1)=sqri( (FILII(ALI-FII(AL DY 2+ (FI111{A.2)-

FII1(A1,2))"2  + (FJ111(A,3)-FJ111(A1,3))"2 )

len(M,2)=sqrt{ (FILI(A1-FII11(A2,1))"2+ (FJ111{A,2)-
FINII(A2.2)y"2  + (FI111{A.3)-FI111{A2.3))"2 ¥

len(M.3)=sqrt( (FIIALD-FIT1(A2,1))"2+ (FJ111(A1,2)-
FI111(A2,2))"2 + (FI111{A1,3)-FJ111(A2,3))"2 X

len1(M.1)=sqr1( (r1{AD-rI{ALE)) 2+ (rl(ASFrI(ALS)'2 +
(FI(A6)T1(ALG)) 2 )%

len1(M.2)=sqrt( (P AD-TI{A24)) 2+ (rI(ASFrI(A2.5)2  +
(r1(A.6)-r1{(A2,6))"2 )3

len1{M.3)=sqri( (rl{AL4)-rl{A2.4))"2+ (rl{Al5)-rl{A2.5)y"2 +
(r1{A1,6)-r1(A2.6))"2 )
det(M,1)=abs(len1{M, 1)-len(M, 1)) len(M,1};
det(M,2)=abs(len1(M,2)-len(M. 2)) len(M.2};
det(M.3)=abs(len1(M,3)-len(M.3)¥len(M.3);

end
end
dete(i)=max{max(det));

Iv{i)=abs(sum( len)-sum(len 1 )ysum(len);
if  dete(i)==w
wdete(i),

ce=W(i).
o=dF{1}+R:

al=rl;
00=0.334*R-ddF(e).
ooo=det;
oooo=Iv{i);

di=tz2;

dii=det:

end

end

end

plot{dF, W)
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