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00 0 1
SRR RB S MR AR Ba, TEXERN
foosee -ginge 0 0%
sineey cosae 0 0
o 0 10 (40)
\0 0 01/
SERR R Sy A RERE O B Sy BEEEHEES A
feosy 0 simy 00
o 10 o
R,(y)= _giney il ‘cony O (41)
\0 00 1/

H TP R R AR Ve RS, MR & i B 5 10 7 Al bR & 2 8] Y AR
Ak

R.(p) = (39)

B, (a) =

p'= R,(7)R, ()R, () p (42)
Hp, p'=(z' ¢ 2 1)T: p=(z ¢y = 1)".
HRE L L AR AT,
z cosy[zcosa — (ycosy — zsing)sina) + siny(ysing + zcosyp)
(y:) =(xui.11a + (ycosy — zsing)cosa (43)
z' —giny[zeosa — (yeosyw — zsing)sine] + cosy(ysing + zecoay)

il bk s bR A i, 48 ek e S 0 A8 bR R ] R — Rk ST i I i R
2P =4(F+ £+ 8) (2 + R+ 6 ¥ Bk RG22 ) RABI 0] 1§ B FE: G TR
s bn R R R .

S a] it

= reinfoosa
y = reinfsing (44)
z=roeosh
HBrEEASEE TN A RS AL ER TR A,
BT SER, BERY IS HH T SebniEf 5 2 TR, BEMRETRE LT
B .

5.2.3 BRI

BT HIRY T CRAR WS TR AR AR e R R RER T
el — iR e . BAREI R TRIN R,

Stepl: HIERALE

INER A HE B FOBH 3. BETEEETEE, S s EEN Al
iTH{E, A, B. C. D. E4rSl¥ib AL, 2. 3. 4. 5. FlinisE«40” ¥k R10".

AR e f 4% ] BB B d 2 (8] A9 % Rk A 222 .
Step2: [ —hRALBIR G 51 A
WP R=300.4m, Xl PRI BIRLEE Gl L AR e A bR B A

15



EUE I I e A2 T L R O ddr = 0.2013 . dF = 0,316 . 15 P 18 R0y 0 T o B R
4 [ BB £ =0.466 < R+ ddF + dF . 38 3 BT o S 10 )RR R Y 00 T0 4 A bR
(49.3719, 36.9282, 204.3278) .

Step3: F12300m DEFTEM S-SR IFN R A4

) 1 B 1 b 4 B T R R R ) T R AL 7 Ak T 155, 5806m S [H 1
BHRERTFEY S CRR NS, HFH =L R, g s B ARBIER
r+ 8. @, WWRHEFTN G SEEGY 0 S 0008 B dL o i step.1 PR R ZZZHH
FEEY e R E R S hd, R AR T EEN GRS i N
ENRAEN RO =S40 hE. TENYAHRKERENYRAW.

Stepd: F38300m L1270 P 9 SRS

) B 3 o 4300 Bh F2 0 Wb RER B — RN S LT E300m D2 HEN, HE
AEA, BREMEMHEPNEENSHES: EAEEERK. BEo., CRERMERE.

StepS: TR AR EEILEE

HHITRABEEP = ER R TE, URFREEPLEMMH= AR ELT
300m 2 [H P, H 503 3 4 e AL 0l (r 4 B S R AR 06T o5 S LD Y o 160 I TR0 1
FE . I KR RE F dete .
5.2 4 SRS

PR AR G 048 22 0 e T I RS 15 2 10 A A i T A 00 o At b Ny

F 2 = I R T s A
He bR W SR Y 4445 7 S5 4m
i {E -49.3719 -36.9282 -294.3278

ZIENBIENE, ETEHENE 00 KOBRMEBEN SRS, TEN A HES

. &hEshBnmERAchRER—MS, LE 3. £ 4. RESBEEEMNK

HAFAFHE “result.xlsx™ CfFep .
%3 WRSERTARE RSN, EERT GELBEHED

TARS N Mg Y Ak 7, Mg
E3 -15.99556912 5.197444869 -299.9545742
A2 -12.2051 7606 16.79956248 -299.6019617
A5 -6.104454277 2522176331 -299.1070659
AG 6.103276538 25.21689725 -299.0493588
B4 18.27730908 25.15661395 -298.5058035
BS 220941225 13.59544541 -299.0217654

1t



TRES X My Y Hikp Z Hedr

B6 25.86727652 1988430037 -299.0397934
C4 29.57825845 -9.60967648 -298.5557711
C5 19.76531215 -16.81726762 -299.1383598

4 fa] B OF ShaaE T A L R A S
WEFEVRASRS #RE (K) MEFETRAES gl (%)

AD 0.046513358 Al 0.05554871
Bl 0135517777 A3 0.146793043
Cl 0.105140218 B2 0.216105767
D1 -0.004676079 B3 0.186055354
El -0.041731677 c2 0.16811858

eI, 300 K RRIER U X BRE AN S 0 BB 17 .

20 T L %

B 17 TR 3 5h B M A b i

REE 17, i@ Eadee B WA MR, BRI i 0 %5 55
MATLAB 1 {f) trimesh eff #0345, th ¥ AshiEEn A, SEC0ERM L & KR
SRR A, KikEs, R ER T B E IR, s
PEREL “result.xlsx™ M. REEE 17 pEEKERNER, SEHREENIT -,
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AN O T BAiE T B B R £ i IR E -
53 EHEZ: HHERTHAETHERERMGZEE

IRAERE H BRioC s g B, fF— RO TR e, Eik, A sk S
Sipid R IR ATITES. B H, {ER R IR mRLh 507
JiAe, HRI, RERE AR IR 3 TR AT SRR R O T 6 Y T B
WA ECT R E AR, WE 18, EMREE=20T, Ao SRR T R
BB g T 5 SRt Ee e 2 B m BIEAE CBI 100%8 ). Ak, ibREZNE
2 J& IR A L ) () AR £ 2 i T IR AR T AR 2 A 5 A B AT T B
Fire SEmRLi.

B 15 EHEENaEEIINERNTER
531 HBAYERST

1) REHMWE EAESEREL.

i E B R T 300 K OV N B TR 3O N SR TR i S A
BT R e . RIBHENLLIES, BE]
__Nx§

P == r—
ZS:mﬂi {¢5]

A, FERFMIRTFRIASN | RPRESOEE: NETEETRNG 5%
A B 5 T AR A T A
LR ESHR (/A M.
300 AP = ARE AT S S48 A, 0= T T8 8 o] B e 2 A0t
W, =AE=1Ta0%RABC. ThaZ EHEBEESH e, by co
o=AB=v(z—2z)* +(n—w)* +(a—2)* (46)
HE LA, b, cFHE, HFO2ZERESAAHEH.
H3EHBEE AR, RETFER=MEMIEA
S=yplp—a)(p—b)(p—c) (47)
ERd. phAKBH—%

18



atb+e
=T (48)

E=ARiEnEhR, H= AR EEURGR, SRRELLEE
B Hab, I

&= AB = (0,,0,,0,)= (22— T1,4 — V1,22 — 7) i
b= AC = (beby,5) = (s — T, — Y1125 — ) v
%Eﬂﬁ%?%iﬁ@%ﬁﬁ?ﬁﬂ?{?
n = AB < AC = a b = (ayb, — a.b,,0,b; — a;b,,0.b, — a,b;)
M 2 v e i e B e ) Lo ] R g
lo — (cos Beos e, cos Fsin cx,sin )

M A d MG 2R 55 = T T A A i ] B F BEDRe . @il

08 = cos (n, ) = ﬁ (52)

2) REMREHIE S .

PATRR A B LG, REDLE SITHREl - E G ., 55 f = R/2>0.466R,
IHEER T RO QEEIRRE A L7, RADGERE SRR BT 6 A, miEedy
MR RENE Y, RADEE S EIRT L FEE—PIERRE, RS SPR
WUFA2E, fEMNG S 2 N, BRERkI b0 = it S A A% £ AT LUk B M X

Il A2 SHRE AR, FIRIEAUEA 2 ABTH SRS =/ME, @il Ll her
P v RS S bR BER, o o S B R T A AL

i 57 AR 00T 4T A B E
5 2 B B R 1) X02 5l 28, RS0 YT E A AR R

L}

(30)

(51)

M 10 REEREESEELNPERALER
R 4P 6054790, - 5) BV BO3L 5 P R N(0.5, - 0.534R) . BITFLR

X2+ 2= Rl H & FP 5 0 5 FLEC L KRG 7E 56 = (2,20 -
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R _0.084R
{z+_f_ s = (53)
X+2 =0
PPN T 0 T 5.8 B K Go = (o) + 25 o 21T 25 Co 1 B g
|GgGol = v/ (T, — ) * + (3 — o) * (54)

EEAEALERD, ¥ G (w2 T 0 T 5 Golzoyo,20) 0 HE 5
IGoGal =IGoGyl» MIIEHR ek ER i i mi R, FRATLER T LATE B Bk P Py .

R AR B e A 5

it ST S S TR R A R A L AR AR TN A N =
R, sk n] R EHMIEAE A AT 4T M1 30 1. SRIERR AL A ps

, n'S
i (9

5 3.2 MAMRBRER T

RIS, WEdhtnF:

Stepl: g #dE

F 0] B — {3 B0 300m DT N EHN G855 A20R., BT ENEEN AR
EAEAERRHTRP =1 EEN SRS FEERHE, FEkiiTmitE T
M=, ¥ af=36.795". bt—=78.160°. R—300.4.

Step2:  [0FR %M AR

CHERRHEEN =4 FEEYN SEER SR, i3 300m 0700 N T
S b S e o i RO A S B A T AR A R BE . B of = 36.795" bt = 78.169° ] {5 F 5 Rk
RS S E s e, R e R A .

Step3: Y EALERIT LT

T ARG FE i b S A R R CE Y RS 5 5 300m O P R T Y R
fEaLt, i AmEE Anxrx0.5?/ 30 (sxcos(8)). HH1n }300m 152 5[0 A 1Y
RSt A3

Stepd: AT RE G Bt e

CLRER T AR IR r2 BEfE AR F — Aot 2 AR, R#nEka i T rR24k
—&. kASMIFERMIEEA SR EEERERSTNEA12m DEHEEA KK
(S SEANMER, BEHmRERm Lol i, s HizER T
ARl BNE BT IEIE, RGBSR .

RS SRR A B 0.0153; AT (ARSI RRIE) RHEAR AYERdk
R 00053, Fik, YGRS T RERNEEEES B, S8R9 fEL
M.

A BB

ACx} ) B ATRUERE G, 2eFERHTARENEE, MW (EzBmn
S (el ik, MR BR R Y R AR A, 0 R S % TE A4t T T R0 S
T iEERRIRE IO A i AR i A0 SR i (R R R, BT A R ER
AAE-0.6~+0.6 2. [B], 3 HHPFFE— R, DT RaE B B s a4 %
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RO, M TR R bR EEED 0.6m, TR AR 1] P R A 2R TS L .

13 ™

12
1.1

L B
o (=] (=] [ =] [ =]
o W @ e
F
A
LY

a o
W
-
o
E

-0 02 o (1 0.4 0.6
WP TR e F R

B 20 SREATERE

LEAT A4 LB 06m , iR m g RETEIRIS. TafahfEeEh
ERF, e T e sh, T fahea g mes, ke s m s, hEpa]
VAR, Tipam BRptictfch, BEATIOM00 T A LA EhEE R X, BoKEE i
REER N, Tiam FERERE D, HAT MW R T ek, R
) feR e e S bk, DR FEBEIFE R 034m B, SO ERMWEERIR A
0.34m, Z G HiAT 0 T ahEE B R Rg O, de oA e S AR 0. R b
A% 16 g 3 4 T R0 T T e B i B A L

E b e A A e 4 T S 0 TG T 8 B B R R A S T AT AR, B O T
A B eT LUER SE (O AR e, LA R R 1 0T

£, RENTFNSHET

=
o

7.1 SRENR R

LA ER TR iR ek 5, e, EERY
KA Ir IR R P A R AR T R A

2 AR T = HE G EL, 5 TR ARG, St R e
FIBBIRIRR MR IELF, ERGE .

7.2 AN

LB T4 MR B LR B8 (B P R L, RSP R e
410 ¥ FAST 38 52 i pod bl it .

2. ) B = ep g B AR B RO S e A e T BHRAG RN SR XL BARSIA
THEIERY, EEXEPNHE —EMRE.

7.3 BB
LSS AT AR ST S O R IR Bh A 15 5 B B o 4R B AR, W LA i
i f P U R
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2RO LU BCROL RO &, RO RN ERARERE R RZE. K
P T S A e o, BT AR SRR ST SRS ] LURRE — R R A e, E R
A 1 {5 5 R BE S IC B i MR R

N BEXW

(1)1 %.500m B A it s R 81 FAST(). P BB G s, he. K
W 2005(05):3-20.

[2)Fhak, KEHEE, T RI% FAST ¥ RETEY SZaEsEiEY). MEERE5TH,
2012(03):17-21.

[BIFFAE. 500 AOZERT 3 6 Fm S (FAST) 20 F I [ 82 045 e 4 ][], #48%
{5 EALEE R S R H. 2012(04):69-77.

(4108, K O4E B b 0 B e B 7 SR LK BT D). i 22l %, 2014,



1. 1 ERF
2. W81 ESERER

3. M2 ER—

4. [EE 2 FEH—

5. A3 AEF—

6. (A3 AR

7. RS

8 (R)RE— kY o3 () A Lk R S R A
9. FEFEIZEAT BT S04 S (.mat)

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=1000M000000;

for i=1:length(dF)

F=dF(i)+F;

c=-4* PF(R+dF(i))

n=1;

for j=L:length{FJ11)

r2(j.1)=sqri( FN1GD)Y 2 H(FI11(G.29)°2 s -

e G o s
FI(n, 1)=FI11{.1}
FI111(n.2)=FJ11(j.2);
FITn3)=FI1{.3%
FI1{n4)=FJ12(j.1)
n=n+l:

end




for k=1:length{F1111)
1k 1)=sqri( (FI D)2 +(FN112))'2 HFN11k3)2 )
sital(k. 1)=acos(FI111(k.3)r1(k)):
fail(k, D=atan(FITN(K.2VEIT (K. 1))
a=(sin{  sital(k.1) 12
b=-4*f*cos(sital(k.1))
rl{k.2)=(-besgri(b"2-4*a*c))(2%a);
rl{1.2)=dF{iy+r1{1.1}%
rl(k.3)=r1(k.1)-r1(k.2);
rlik.d)=r1{k.2)*sin{sital (k. 1)) *cos{Fail (k. 1))
rl{1.4)=0
rl(k.3)=rl(k2)*sin(sital (k. 1)) sin(fai 1(k. 1))
ri(1.5)=0;
rl{k.6)=rl{k.2y*cos(sital{k. 1))
end
e, y=r1(-.3):
Winy=max{max{abs(r)));
for1=1:3
for m=1:4300
s(m)= ismember{ FI3(m L FIT11(: 4}
if x(m)=0
Fl4(m, )= FI3(m,l};
else
Fl4(m,l)= 0,
end
end
end
tz1(: 1:3)=FI111(;, 1:3);
1220 1:3)=r1{-4:6):
tz1=tzl./abs{tz1);
tzl{isnanitz1)) = 1;
tz2=abs(1z2).%1z1;
rliLd6)y-1z2(.1:3%
for M=1:length{FJ4)
il FI4M,1)>5 && FI4M.2)>5 && FI4M.3)>5
[AB] = find(FI111(:.4)=—=FI4(M. 1))
[ALBI1] = find(FJ111(:.4)==FJ4(M.2));
[A2.B2] = find(FI111{: 4)==FJ4{M.3}):
len{M, 1 )=sqri( (FINTIALL-FILTLAL LY 2+ (FI1TL1{A,2)-
FINTI{ALZ) 2 + (FIIAZ)-FIT11{AL1.3))"2 h
len(M.2)=sqri{ (FITTIAL)-FITLI(AZ D) 2+ (FIT11{A.2)-
FI111(A2.2))'2  +(FIII1{A.3)-FI111(A2.3))"2 )3
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len(M.3)=sqrt( (FINMI(ALD-FI(AZ, 1) 2+ (FII(AL2)-
FI11(A2.2))"2 +(FII11{AL3)}FI111{A2.3))"2 ¥

len1{M,1)=sqri( (C1(AA)TI(ALA)Y 2+ (FI(AS)FrI(ALS)2  +
(rl(A6)rl{ALG))"2 %

len 1{M, 2)=sqri( (rlI{A4)r (A2 42+ (rl(A5)r1{A2,5))"2 +
(rH(A6)-r1(A2.6))"2 ).

len 1{M. 3 )=sqri( (rl{AL4)»ri{AZ.4))"2+ (rI{ALS)rl{A2.5))"2 +
(rI{A1.6)-r1{A2.6))"2 Y.
det(M.1)=abs(len (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(len 1M, 3)-len{ M. 3)) len(M.3);

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

Iv{i)=abs(sum(len)-sumilen1)y/sum(len);
if  dete(i)<=w

wdete(i)

co=Wi(ik

o=dF{i)+R:

ol=rl:

00=0.534* R-ddF{e);

ooo=det;

ooon=Iv{i

di=tz2;

dii=det:

end

end

end

aa=1-sumi sum{ooo=0.0007)) numel{ooo);

disp("F 48 4 (] 01 S8 9 IR AR HE g )

disp(o)

disp(" 8 = FE B I SR O )

disp(oo)

disp({E3h & R Mg i h: )

disp(cc)

dlisp (A8 3k Gt ER [0 18 5 52 B2 08 4 P 100 5 5 () R 0 AR EE : )
disp{w)

disp(" B4 15 1) 35 B 4 R (LR RE: )

disp{oooo)

disp (Y7 o3 [F]FE M A (LR E & b5 )




disp(aa)
s3=di: 1)
ya=di(:.2),
z3=di(:.3)
scatterd{x3,v3,23,3.*"'g")
hold on
x1=FI111{:.1)%;
v1=FI111({.2};
21=FJ111(:3)
seatter3(x1,y1.21,15.."1")
Solh T AR NS R EEY Am S ac R
for Y=1:3
tor X=1:length{dii)
if dii( XY )=0.0007
diii( X Y )=1;
else

diii(X. Y)=0;

end
end
end
for 1=1:length{dii)
if dint. 1)=0
MALI=FI4(t1 %
MA(L2)=FI4{1.2):
end
il difi(L2)=0
MA(L2)=FI4(1.2):
MA(L3)=FI4(1.3);
end
if diii(t.3)=0
MA(LLD=FI4(L1):
MAGRI)=FI(t.3);
end
end

GE S ra 8 b

e

cleofn] #8— % 4 mk
clear
load{"FJ11.mat")




load("FJ111.mat")

N3=FI11{.1)

y3=FI111(.2):

z3=FI111(:.3):

tr = delaunayv{x3,¥3);

trimesh(tr,x3,v3,23);

colormap winter
hidden off

hold on

w=FI11{: 1%

yv=FI11(:2},

z=FI11{:3 %

scatterd(xv.z, 1."*.')

cleofol B — R fF— (B TAL3)
clear

R=300.4;

x1=-R:0.00001:-0.0001;

for m=1:length{x1)
yI{m)==sqri(R"2-(xT(m})"2).
d1{m)=sqri((x1{m))"2+{v1{m)+300.7160)"2)
a=l;

b=-362.3748*y I{m)/x1{m};
c=-169115.100357;
x(m)=(-b-sqrt(b"2-4*a*c))y 2,
y(m)=x(m)*y 1{(m}/x1{m):
d(m)=sqri((x(m)) 2+ (y(m))"2):
end

plot{dl.d).

LL7=spline(d1.d);

cleofo] 8 — FEFF —
clear
load("FJ11.mat")
load('FJ3.mat")
load{'FJ12.mat")




load(" 24 2. mat")
R=300.4:
ddF=0.2913:
for e=1:length(ddF)
F=0L466%R +ddF(e);
dF=0.316;
w1 OO OO0,
for i=1:length{dF)
F=dF(i)+F;
n=1:
for j=1:length{FI11})
r2(j. 1)=sqrii( FI11(, 1)+49.3719)°2 +(FI11(j.2)+36.9282) 2+ (FI11(j.3)+294,3278)"2)
if r2(j.1)==155.5806
FIN(n1)=FI11(.1 )%
FIN1{n.2)=FI11(.2):
FI1(n,3)=FI11(.3);
FIT1(n.4)=FJ12(j.1);
FI111{n,5)=sqrt({FI111{n,1)+49.3719)"2 HEI11(n,2)+36.9282) 2+
(FI111{n.3)+294.3278)"2):
n=n+l;
end
end
ZZ=FI111(..5);
tem=ppval(Z27.22);
tem{ 132)=300.716:
for k=1:length(F1111)
rl{k.Uy=sqrt{ (FIT11(k.1))"2 «(FI111(k.2))"2 «(FIT11{k.3)"2 %
sital(k, D)=acos(FJ111(k,3)r1(k)):
fai1(k. D=atan(FI11 (.2 FIN1 (K, D)
rl{k,2y=tem(k);
rlik.3)=rlk.1)-rli{k.2);
rl{k4rrik. 2 sin(sital (k1)) eos(fail (k. 1y
rl{ 1.4y,
r1(k,5)=r1(k.2)*sin(sita1(k,1)y*sin(fai 1 (k. 1)):
r1(1,5)=0;
rl(k.6)=r1(k.2)*cos(sital (k. 1));
end
r(:.1)=r1(:.3);
Wii=max{max(abs(r))
for1=1:3
tor m=1:4300
wmi= ismember| FI3(0m L FI111(:4))
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i x(m)=0
Fl(m. 1= FI3{m.l);
else
Fld{m.1)= 1}
end
end
end
1210, 1:3)=FJ111(:.1:3);
1220, 131460
tzl=tz1./abs{1z] )
tz1{isnan{tz1)) = 1;
tz2=abs{tz2).%tz1:
rl(n4:6)=z2(:.1:3%
for M=1:length(F.J4)
IFFIAM1)=5 && FIAM.2)=5 && FI4M.3)=5
[A.B] = find(FI111(:.4)==FJ4(M.1)):
[ALB1] = find{ FI111{: 4)==FJ4(M.2}):
[A2.B2] = find(FI111(:.4)==FJ4M.3))

len(M. 1)=sqrt( (FIU(A-FILII(AL Y 2+ (FI11(A.2)-

FII11(A1,2)Y'2  +(FI11(A.3)-FI111(A1.3))"2 %

len(M.2)=sqrt( (FIAD-EII(A2.1)Y' 2+ (FIT1{A2)-
FIN(A2.2))'2  + (FI111(A3)-FI111(A2.3))"2 b

len(M.3)=sqrt( (FINALDEILI(A2.) 2+ (FII1(AL2)-
FINI(A2,2))"2 +(FJ111(A13)}FI111(A2.3))"2 )

len 1(M. 1 )=sqrt( (rI(AA)-r1(ALA)Y2+ (rI(ASFrI(ALS)'2  +
(rI{A6)r1(AL,6))2 )

len 1(M.2)=sqrt( (r1{A4)r1(A2.4))"2+ (rl(A5)r1(A25))'2  +
(r1(A.6)-r1(A2,6))"2 )

lenI(M.3)=sqrt{  (rI(AL4)}-r1(A2.4))'2+ (rI(AL5)r1(A2.5))'2 +
(r1{A1,6)-r1(A2.6))"2 Y,
det(M, 1=abs(len LM, D-len( ML 1)y len(M. 1),
det{M.2)=abs{len 1{ M, 2)-len(M.2) ) len{M.2 )
det{M.3}=abs{len M. 3 )-len(M.3) ) len{M.3);
end
end
dete(i)=max{max(det));
Ivii)=abs(sumi len J=sum{len 1 )ysumilen);
if  dete(i)<=w
wedete(i),
ce=Wi(i)
o=dF{i)+R:

ol=rl;




o0={0,534* R-ddF{e);

ooo=det;

oooo=Iv{i);

di=1z2;

end

end

end

aa=1-sumisum{ooo=0.0007)) numel{ooa);
disp (" 0 I T 170 0 0 B B G EE A )
disp(o)

disp(oo)
disp( {(ZEh BRI M ga & h: )
disp(ce)
dlisp (45 FE Tl 5 T 47 Y A2 22 R AN 0 49 ) S P A R REE: )
disp{w)
disp( I 47 45 24 1) 85 B M AR AL R JEE : )
disp(oooo)
disp("1i &2 (6] FE B0 ARG A 2 )
disp(aa)
sd=dif:, 1),
y3=di(:.2);
23=di(:, 3},
scatter3(x3.v3.23.3.%" '8
hold on
X1=FI111{:1);
y1=FI111{.2);
z1=FI111{:3):
scatter3(x1.y1.z1.15...r")
figure
X1=FI11(.1)%
y1=FI111(.2);
z1=FJ111(:.3);
trl = delaunay{x1.v1);
tnmeshitrl,x1,y1.z1);
colormap winter
hidden off
hold on
=FIT1(L 1%
y=FI11({:.2}
z=FI11{:3});
seatterdix, vz, 1."*'.'1")
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Biak 6

fi] R 3 PR —

cleold] 8 = ¥ —
clear
load(*di.mat")
load("FJ4.mat")
load{'FJ111.mat")
load('r]l.mat")
af=pi*36.795/180;
bt=pi*78.169/180;
n={;
for M=1:length{FJ4)
if FIGM 1)=5 && FI4M.2)=5 && FI4M.3)=5
[A3,B3] = find(FI111(;,4y=FJ4({M.1)});
[ALBI1] = find(FI11(:,4)=—=FI4(M,2));
[A2,B2] = find(FI111(: 4)==FI4M3));
lenl (M. 1)=sqri{ (rl{A3.4)-rl{AL4)Y"2+ (rl{A3.5)rl(ALSN2 +
(r1{A3.6)-rl(Al.6))"2 %
len 1{M, 2} =sqri( (rI{A34)rI{AZAN 2+ (r1{A3S)rl{AZ.5)"2 +

(r1{A3.6)-r1(A2.6))"2 X

lenl{(M.3)=sqrt{  (rl(Al4)}r1I(A2.4))"2+ (r1(A1,5)T1{A2.5))"2 +
(rI(AL6)-r1(A2.6))"2 o

len({M, 1 )=sqri( (FII(A3D-FII(ALL) 2+ (FI111(A3,2)-

FIN1(AL2))"2 +(FN11{A33)-FI111(A1,3))"2 ¥

len(M.2)=sqri( (FI11(A31)-FI111(A2,1)) 2+ (FJ111{A3.2)-
FI111{A2.2))"2 + (FI111(A3.3)FI111(A2.3))"2 ).

len( M. 3)=sqri( (FITLI(ALL-FI111(A2,1))"2+ (FJ111{A1,2)-
FII1(A2,2))"2  +(FII11(AL3)-FI111(A2.3))"2 ):

pl{M)=(lenl (M, 1)+lenl{M,2)+len 1{M,3))/2;
s1(M. D=sqrt( pLOM)*(pL{M)= len1{ML 1)) (p1(M )= lenT1(M.2}) *(p1(M)-
lenl(ML3Y )
ax{MpErl{AZ4r 1(ALLA):
av(Myr (A2 5)-r1{AL5);
az{ M)=rl(A2,6)-r1{Al,6),
bx({My=rl{A3.4)rl{AL4),
by(M)y=rl{A3.5)-r1{ALS5);
ba(M)y=r1{A3,6)-r1{Al,6):
sital{(M.1)=acos{  ( (ay{My*bad-az M * by M) )* cos(bt)* cos(al) +
{az(M)Y* b M- M *bz( M)y cos(bty®*sinfal)  Hax(M )by M)-av{ M PFb(M))*sin(bt) )
fsqrtl (ay( MY* bal MD-az M by (M) 2+ (az M)* b M )-ax M* b M) 2+ axd M * by M)-
ay(M)y*bx(M}"2 ) X
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sital{ M. 2)=abs{cos(sital{M. 1))):
sTM.2Z)=sT(M.T Y sital{M.2):
ifs1(M.2)=0
n=n+1;
end
end

end

d=n#*pi*0.5" 2 sum{s1(:.2)%

disp(' %5 5 BHEAR R EL )

dispid)

B 7

"

] B8 3 FEIE =

cletafr] =8 —
clear
load{"di.mat")
load("FJ4.mat")
load{"FJ111.mat")
load('r1l.mat")
af=pi*36.795/180;
bt=pi*7%.169/180;
n={},
for M=1:length{F14)
if FI(M.1)=5 && FI4M.2)=5 && FIHM.3)=5
[A3.B3] = find(FIN11{:.4y—=FJ4(ML1)):
[ALBI1] = find(FJ111{:.4)==FJ4(M.2));
[A2.B2] = find(FI111(:,4)==FJ4(M,3));
len1 (M, 1=sgri( (r1(A3 4)rl{ALAN 2+ (r1(A35)rl(Al 5))"2 +
(r1(A3.6)-r1(A1.6))"2 ).
len 1{M.2)=sqri( (rl{A3.4)-rl{A2.4))"2+ (rl(A3.5)rl{A2.5))"2 +

(rl{A3.6)-r1(A2.6))2 ¥

len (M. 3)=sqrt{ (rI{ALA)rI{AZAN 2+ (rl(ALS)r1(A2.5))"2 +
(r1{A16)rl(A2.6))2 ¥,

len(M. 1)=sqrt( (FITTICA3, D-FINTALD)Y 2+ (FI111{A3.2)-
FINI(AL2)Y'2 + (FJI11{A3.3)-FJ111(A1,3))"2 %

len(M.2)=sqri( (FITI{A3-FIN11(AZ )2+ (FI111{A3.2)-
FI111(A2,2))"2  +(FJI11{A33)»FJ111{A2.3))"2 )

len(M.3 )=sqrt( (FII{ALL-FI11(AZA) 2+ (FIT11(ALZ)-
FIN{A2.2))"2 + (FIIL1{AL3}»FI111{A2.3))"2 ¥

pl{M=(lenl (M, D+ lenl{M, 2+ len 1M, 3))/2;

1M, D=sqrt( p1{M)F(p1(M)- len1(M,1))*(p 1(M)- len1(M.2)) *(p1(M)-
len1(M,3)) I
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ax(M)=r1{AZ.4)-r1(A1.4):
ay(M)=r1{AZ.S)-r1(ALS)
az(M)=r1{A2.6)-r1{A1.6):
bx(M)=r1I{A34)r1{Al4)
byv(M=r1{A3.5)-rl{ALl.5);
bz(M)=r1{A3.0)-r1(Al6);
sital(M.1)=acos{  ( (av{M)*baiMy-az(M)*by(M))* cos(bt)* cos(al) +
(e { M b Mo MO*bzd M) cos(bty*sin(al)  +{ax{M)y*by(M)-av{ M)*bx{M)*sin(bt) )
fagrtf (ay{ MY*ba( M-az(M* by (M) 2+ (azd My b My=ax{ M )*bai M)y 2+ ax{ M )* by (M-
ay(M)*bx(M))'2 ) ):
sital(M.2)=abs(cos(sital1(M,1))):
s1(M,2)=2.899%s1(M.1)*sital(M.2);
if s1(M.2)=0
n=n+l;
end
end
end
d=n*pi*0. 5" Lsum(s1({:,2));
disp (V% 77 1T IR AR A ER L A
disp(d)

Wixs 2 A
RIS TR A

cleo R B FE ot EFEFE, MBS, It i T 4 B AR 1
clear
load("FJ11.mat")
load('FI3.mat’)
load("FJ12.mat")
R=300.4;
ddF=1;
for e=1:length({ddl)
F=0.466*R+ddF(e);
dF=-0.6:0.01:0.6:
w= OO0 00;
for 1=1:length{dF)
f=dF{i)+F:
c=4*F{R+dF(1)):
n=1;
for j=1:length(FI11)
r2(3.1)=sqri{ (FIN1{.10"2 HFI11(3.2%"2 ¥,
ifr2(j,1)==1350

FIN {0, D=FI1{.0)%
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FI11(n.2)=FJ11(j.2):
FI1(n3)=FI1(.3):
FI11(n.4)=F112(.1);

n=n+l;
end
end
for k=1:length(FI111)
r 1k, L y=sqrt( (FILI1( 12 +(FIT1I(K.2))"2 HFI11(k3))"2

sital(k. 1)=acos(FI111(k.3)r1(k)):
Fail{k, D=atan(FINLL (L2 FITTL(K. 1)),
a=(sin{ sital(k.l) W'
b=4**cos(sital(k. 1))
rl{k.2)=(-b+sqri(b"2-4%a*c) ) 2%a),
r1(1,2)=dF(i)+r1(1.1};
rlik. 3=k 1)-r1{k.2);
rl{k =k, 2 sindsita 1k, 1 cos{fai L (k. 1)
rl{1.4)=k
rl(k.5)=r1(k.2y*sin(sital (k, )y*sin(fai (K. 1))
r1(1.5=0;
rl(k.6)=rl(k.2)*cos(sital(k.1))k
end
e, 1=rl3)
Win=max{max{abs(r)));
for1=1:3
tor m=1:4300
w(m)= ismember{ FI3(m L FIT11(:.4))
if x(m)=0
FIl4{m. )= FI3{m.l});
else
Fld4{m,I)=0;
end
end
end
tz1(:, 1:3)=FI111(:,1:3)
t22(:;, 1:3)=rl1(:,4:6);
tz1=tz1./abs{1z1);
tzl{isman(tz1)) = 1;
tz2=abs(tz2).%121;
rl{n40)122(,1:3 )
for M=1:length{FI4)
if FI4M.1)=5 && FI4M.2)=5 && FI4M.3)=5
[AB] = find(FI111(:.4)=—=FJ4(M.1)):
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[A1,B1] = find(FJ111(:4)==FJ4(M.2)):
[A2.B2] = find(FI111(:.4)==FJ4(M.3)):

len(M. 1)=sqrt( (FINL(ALD)-FILTL(AL DY 2+ (FI111{A.2)-

FINIALZY 2 +(FINLI{A3)-FI11{A1.3))"2 ¥

len{M,2)=sqri( (FIVILALLDRFINTIA2 2+ (FITT1{A2)-
FI11(A2,2))"2  + (FJ111{A,3)-FJ111(A2,3))"2 i

len({M.3 )=sqri{ (FIITILALL-FITI1(AZ ) 2+ (FII11(ALZ)-
FINI(A2.2))"2  +(FJ111(A1L3)}FJ111(A2.3))"2 )

len 1(M, 1 )=sqr{ (r1{A4)r1(AL4)) 2+ (rI(ASFII(ALS)'2  +
(r1{A6)r1(A1.6))"2 )

len 1(M.2)=sqrt( (r1(A4)r1(A2,4))" 2+ (rI(A5)Fr1(A2,5))'2 +
(rl{A6)rI{A2.6))2 o

len (M3 y=sqrty (rl{ALA)r (A2 4324 (rl(Al5)-rl(A2.5))"2
(r1(A16)r1(A2.6))"2 I8
det(M., 1)=abs(len (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
detel(i)=max{ max(det));

Iv{i)=abs(sum(len)-sumilen 1 yysum(len);
if  dete(i)==w
w=dete(i),
co=Wiik
o=dF(i)+R;

ol=rl;

00=0.534* R-ddF(e);
aoo=det;
oooo=Iv{i);

di=tz2;

dii=det:

end

end

end

plot(dE,W)
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