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80 484 3 YSum B, 0.336 R YMax /M ME
Yeda
clearvars
ele
Yivlax = seros( 112007
Y 3um = seros( 112007
Theta_i = zeros(1, 12007,
fori=1:1200
syms theta
R = 300.4;
%= 0466%R - 0.6 +0.001% |
aRk = R-0.466*K;
rho = 2% (1 cos(thetal),
Y = sgrt{rho”2+aR"2-2%aR*rho®cos(thetal);
r = rho. *sin(theta),
deltaTheta = abs{double(solve(r-150,theta))}),
Theta_i{i) = deltaTheta;
Theta = abs(deltaTheta k0.05:2%pi-abs(deltaTheta),  %oiSREE Theta 0.05
Eha = 2 *x N1 -cos{Theta)),
Y2 = abs(R-sqri(Rho."2#aR "2-2 *aR_*Rho *cos{Theta}));
Yhax(1) = max{ Y2},
Y Sum(i) = sum{ Y2 *2*pi*R Ssqri{Rha. "2+aR."2-
2 *aR_*Rho. *cos(Theta)). *abs(Rho. *sin{ Theta )},
max(¥Y2)
end
Index Max = find( Y Max == max{ ¥ Max )X,
pl = 0.466*R - 0.6+ 0.001 *Index_Max;  %pl JEIE Hi AR B 1R/ EIHTE;
Index Sum = find( Y Sum == min{abs{ ¥ Sum)});
p2 = 0 466*R - 0.6 + 0.001 *Index_Sum; %op2 FER S RERH AT AUIEINR N IETE




Ea 2 XEE (A Question2.m)

]

SIEMEIE TR A-TENSESR. Question RESR T HEEEELE
"'"i::'c'g_.

Find POQT

Find Group

Group Position
Move Test

B 2 T (XHR: rotationm)

LR

%tk piiE st fodnim
SYMEXY &
p = 0.4669300.4+0.4584;
h=3004+0.484 ;
alpha = 36,745,
beta = 78,169,
alpha_rad = alpha®pi/l 80,
beta rad = beta®*py/180,
Mat_alpha = rotz{alphal
Mat_beta = roty(90-beta),
§ = z-{x "2 pty"2i4/p-h};
test = Mat_alpha®*Mat_beta®[0,0,-300.4].",
A = inv(Mat_betay*inv(Mat_alpha)®[xy,z].";
8 = AD(A( Y D pH AL 24 p-h);
save('S mat’,'5")

EE 2 FEY (oS Find PQT.m)

% J0AEMER R nidt et L

“u%e

[Datal,~] = xlsread(B{# 1.xlsx', ], B2:D2207");
rolation

Solution = zeros(3 *length(Datal ) 4);

test = [-49. 39885 -36.94843 -294.49236);
Position = zeros(length{Datal ).5),
Position_all = zeros{length{Data1).4},




trmp = 2;
eqns = [x==0, y==0, 5==0];
answer = vpasolve{egns,[x v z])
Pasition_all(1,:) = [1 answerx(1) answery( 1) answer.2(1)];
Position(1,:) = [1,0,0,-300.3118141,61.611 88336},
for 1= 2:length(Datal )

0= Datal(i, 1},

yO0 = Datal(i,2};

#z0 = Datal(i,3);

SYms Xy ¥

if (x0==01) &k (y0==0)

egns = [x==0y==0,5=0];

egns = [x==0, {y-y0¥y0==(z-20)/20, S==0],
elseif y0==0
eqns = [y==0, (x-x0)x0=={2-z0)/z0, S==0];
else
eqns = [(x-x0)Ey0=={y 0¥, (x-x0)*0==(z-20)%x0, $==0],
end
answer = vpasolve{eqns, [ v 2] )
for j = l:length{answer.x)
L = abs{norm(cross{[-answer x(j) -answery(j) -answer. z(j)].test)). normitest)),
Bl HESMIER
if (L <= 150)
Position{tmp,1) = 1,
Position({tmp, 2) = vpalanswer x(j),8 )
Position{tmp.3) = vpalanswer.v(j1L3);
Position{tmp,4) = vpalanswer.2(j .8 ).
Position{tmp,3) = vpa(L.8},
tmp = tmp+1;
end
end
end
save(' Informationd84_mat’, Position'),

i

[Ed 2 FEE (TS Find Groupm)

o FIEEE | %3 MAREETNAE T4 Group Daa (981 =512
Sate

clearvars

cle

load("Information484 mat’)

[muml,petl,~] = xlsreadCBE | xlse, 1, A2 022277,




[num2, =12 ~] = xlsread(F 4 3 xlsx",1,'A2:043017;
Group = zeros(length(txt2.1);
for 1 = 1:length{t=t2)
for j = 1:length{txtl)
il strempltst] £} 00200, 100
Group(i,1)=1J;
elseif{stremplixt] {j},0:2(1,2)))
Group(i,2) = J;
clseifistremp(txt] {5 },tx02(1,3)))
Group(1,3) = |
elae
end
end
end
Group Data = zeros(3,3),
k=1
for i = 1:length{Group)
for j = 1:length{Position)
iffmin(ismember(Group(i,: W Position(:, 1))=0)
{Group(i,1) == Position(}, 1))
Group Data(k, ) = Posihon(), 2:47;
k=lk+l:
elseifl Group(i.2) == Position(], 1))
Group_Data(k.:) = Position(j, 2:47;
k=k#l:
elseif{Group(i,3) == Position(j, 1))
Group Data(k.:) = Position(j,2:4);

k=k+l;
else
end
end
end
end
save(' Informationd84 mat’, Position,'Group','Group_Data");
p Wistance

fEldl 2FEE: (30 Group Positionm)
sofiiRiti® HIFH =R FSNERYE LN EMHE A Group_plus
% FaiTE, {85 SMIBTF M4 Group Data fry 4 F 6 5
2%
clearvars
cle

lead{"Informationd84")




k=1,

Group_plus = zeros(1,3);
for 1 = 1:length{Group)
if{min{ismember{Group(i,: ), Position(;, 1 )))=0)
Group_plus(k,:) = Group(i,: ),
k=k+1;
end
end
C = zeros(length(Group _plus)3);
for i = 1:length(Group plus)

[Cimp Middlel Middle2 Middle3] = Middle{Group_Data(3*.1:3 ). Group_Data(3 *i-
1 1:3)Group_Data(3%-2,1:37),

Group_Data(3%,4:6) = Middlel;

Group Data(3%i-1,4:6) = Middle2;

Group Datal3%-2,4.6) = Middle3;

C, = Crmp;

i
end
% Group Data FISFSERERETHIET S8
£ E=flagaERs RS dlE

save(' Informationa84.mat’, Position', Group','Group Data’,'Group_plus');

GE 2 FEE  (XA& Movem)

L

d'ﬁdb

function [Position Next,Group Data Mext,[Distance average, Fitness] =
MMove(Position,Group Data, Group plus)

%%  EIRE

S S E

%CUMCM 2021 2 F FEREANEREEH

wNE R Zerd stance
%alength—— i H R E S F i mirEER (R IR T 0.6 )
Serotation—— i H IS S M W A =2

oMiddie— B2 A= KR HE KL

el FniEA:

SGroup Information—— & Ly LT S &R TR et m L ada:
%4 | Fosiion——=2E B 1 = 2245,

% 2.Group- Data RS T=FR=Fa &k,

% 3Group plus— A EFEHHAREIRFTANERHPTHSEE,




Yl A i
SsPosition—T— N F EF SE
Saliroup Data ERRPEL=TAE =P I

85 { Group Data(3%.-2:3%,.) M Group plus(i) 4bFrrEH2T)
%% { Group_Data(-,1:3) 3 ESNRTHIET =448
% { Group_Datai:,1:3) 3 ES R =slP =424

Seliroup plis— R EFHNTRIETANEHETHESHE!

Sl i

%:Position Next— MBS ¥ SO E

SeGroupData_Nem— B ERHEEL =S Sf=F S 24K
TFiness— EE R VT ABHEER

%% IHEEIFTRETMER

oo iiE 4k

L Mid = zeros{length(Group_Data), 1), %ok 1 fr P S BP0 (TE R
Point_average = zeros(length(Position), 1 ) HPE I NEENSBETRER
Movelat = zeros(length(Position ), 1 ) Gt P SEhER

L _Position = zeros{length(Position), 1); ot BT AT EOMEEE &

Point =zeros(length(Position),6); SBFMEHETRE(E  TEETAE
hmEmENETES)

it EES Mo SR ReEnNER

for 1 = 1:length{Group_Data)
L_Mid{i) = double{Length{Group_Data(,<4:631);
end
%REEE REE IR AEANSNEH SRS
for i = 1:length{Position)
[a,~] = find{Group plus == Position{i, 1)}
Point(i, 1:length(a)) =a’;
emd
soih W BB R 0 E R
for 1 = 1:length(Point)
Index = find{Point{i,:) ~= 0
for j = L:length{Index)
% Point_ detage(i)y Zerd istance
Point_average(i+0.5, *(L_Mid(3*Point(i,j) )+ L_Mid{3*Point{r,}-1 7L _Mid(3*Point{i])-
23 *ength{Index));
L_tmp = zeros(3,1)
L Mid tmp = zeros(3,1%
L_tmp(1) = norm{Group_Data(3*Point(i,j),4:6) - Position(i,2:47); S -
TR ETVRER
L_tmp(2) = nom(Group_Data(3*Point(i.j}1.4:6) - Position{i,2:4));, %3 —-
REEETSER
L_tmp(3) = norm(Group_Data(3*Point(i,j)-2.4:6) - Position(i,2:4)), % —




ARIXEVAER

L Mad top(13=

L_Mid(3*Point(i,j)) %WE—ITRERYENER
L_Mid tmp(2) = L_Mid(3*Foint(i.])}-

1 %l T A Y minER
L_Mid_tmp(3) = L_Mid(3*Paint(i,j)

2, W= AR RmMES

tmp = find(L_tmp == max(L_tmp));
L Mid tmp(tmp) =0,
L_Main = double{Length(Position(s,2:4))%
Point_average(i) = Point_average(i) + ( 2*L_Main +
LHL_Mid_tmp(1)+L_Mid_tmp(2)+L_Mid_tmp(3)) } {4*length{Index));
end
end
o XTI A TR HE
Distance average = sumiabs(Poinl_average))./length(Point_average);
%% THHTEERESAE
for i = 1:(length{Position})
L_Position(i) = sqri(Position(i,2)"2 + Position{1,3)"2 + Position(1,4)"2);
MoveMat(s.1) = (I._Position(1) - Point_average(i))L_Position{1),
Movehat(i,2) = MoveMan(i, 1}
Movehat(i,3) = MoveMai 1)
end
Position_Next(:, 1) = Position{:, 1},
Position_MNext(:,2:4) = Position(:, 2:4). *Movehlar,

%% HHETENSAESATTIRENPSLE
Group Data Next = zeros(3,3),
k=1,
for i = 1:length(Group_plus)
for j = 1:length(Pesition Next)
ifiGroup_plus(i, 1) == Position(j, 1))
Group_ Data_Nextk,:) = Pasition_MNext(),2:4);
=kl ; 0 (ista
elseit{Group_plhus(i.2) = Position(j.1})
Group_Data_Next(k.:) = Position_Next(j,2:4);
k=Lk+1,
elseif{Group plus(i,3) = Position(}, 1)
Group Data_Next(k,:) = Position_Next(j,2:47,
k=k+1;
clse
end




end
for 1 = 1:length(Group_plus)

[=Maddle ], Middle2 Middle3] =
hddle(Group Data Mext(3*1,1:3).Group Data MNext(3*1-1,1:30.Group_Data MNext(3*1-
2,130

Group Data_Next(3%,4:6) = Middlel,

Group Data Next(3%i-1,4:6) = Middle2,

Group Data MNext(3%-2,4:0) = Middle3;
end

Point_All = [Position_Next(:,2:4)Position_Next(:.2:4):Group_Data_Nest(: 4:6)];
Delta_All = zeros(length(Point AlL1 Y SWiFiietm EEEHEE S
Lix
for 1= 1:lengthiPoint_All)
Debta_ Al = abs(double{Length(Point AlLT:3)000;
end
Fitness = sqri{(Delta All"*Delta All)length(Delta AllY),

end

[ 2 FEE: (XS Move Testm)

]
Sahlove BE 2 =M F R
I:! I.'IUQ

load("Group Information. mat');

[Position Mext]l Group Data Mextl Distance averagel Fitnessl ] =
Move{Position,Group Data Group_plus),
[Position_Next2,Group Data_Mext2 Distance_average2 Fitness2] =
Move(Position_Next], Group Data Mextl Group plus);
[Position_Next3. Group Data_Next3 Distance_average3 Filness3 ] =
Move(Position Next2, Group Data Neki2 Group plugk, /7 5 L0

i 2 FE&EH  (Length.m)

Yo A Bl TR ¥ mgE B

fata

function L = Length(M)
% M AR RhYmEEETNS




rotation
A0 =M1}
vy =02}
20 = M(3);
SYMS XY 2
i (e0==0)) && (v(==0)
eqie = [x==0,y==0,8==0];

elseil x0==0

eqns = [x==0, (y-yy0==(z.z0)z0), 5==0];
elzeil y0==0

eqns = [y==0, {(x-x0)x0==(2-z0 W20, S==0],
else

eqrs = [(x-x0)*y0=={y-y0*x0, (x-x0)*0==z-201*x0, S==0];
end
answer = vpasolve(eqns,[x v z]);
for 1= 1:length{answerx)

X0 = doublefanswerx(1)),

Y0 = doublelanswery(1)),

Z0 = double(answer.2(i)},

Len = norm({x0,50,20] J-norm(] X0, YO,20] )

i{abs{Len) <0.6)

L = double{Len},
end

end
end

el 3 EEE (XA Questiond 1m)

2%

i = [ClER i P

Doﬂn i
clearvars

cle

R = 3004,

Theta = zeros(1,3);

theta = 0.0001:0.0001 pi/é;

theta_deg = theta*1 80/pi;

xl = (R./(2*%cos(theta))-( 1=0.466)*R). *ran( 2 *theta),
L = R*sinftheta);




Index1 = find{abs{x1-0. 5000117

Index? = find{abs(x140.5)<0.00117);

Index = [Index], Index2];

tmpl = cnes{ 1 lengthitheta_deg)),

tmp2 = ones(1 length{L)),

R Ball =L{lndex), %= %@ T MEHFH B

figure(1)
title(™)

subplot1,2,1)
plot{theta_deg,x1,LineWidth', 1)
grid on
hold on
plottheta deg, 0.5%mpl,'r--')
plot{theta_deg,-0.5%mpl,'r--");
plottheta deg(Index)x 1{Index)'ra")
for i = 1:length{Index)

text(theta_deg( Index(i)),x1{Index(1))+0.2,[ ", num2strtheta_deg(Index(i)))."  numZste{x1{Index(
0

end

lim[0 25]);

slabell N BTY

ylabel("{# B4 2| 7 55 E(m));

subplot(1,2,2)
plobL.x1,'LineWidth',
grid on
hold on
plot(L,0.5*mp2.'r--");
plowL,-0.5*tmp2."r--");
plot{L({Index)x 1{Indes ¥'re) ‘ D Hista
for i = 1:length{Index)
text{L{Index{i))x1{Index(i)0. 2.['(",num2strf{ L{ Index{i})),". . num2Zstr(x1 { Index(i)}). V')

—

X

end
xhim([0 R*sin{25%pi/1 807] ),
xlabel( R _EE] 2 $E & (m)),
ylabel( % st £ 2| Z §8FE & (m)),
%  saveas(gea,'(03 ERT png")




E 3 XS (XA Question3m)

load("Group Information’;

%6 &&load("Group Information')

MN=2;

n= 1000,

Receve = zeros(length{Group plus), 1)

fori=1:N
[tmp. S wp(i.;),80.:)] = Monte_Carlo({Group Data,Group_plus.n);
Receive = Recerve + tmp. /W,

end

8 Project = zeros(length(Group _plus),1);
W1 = zeros{length{Group_plus).3);
W2 = zeros(length{Group_plus).3):
W3 = zeros{length{Group_plus).3);
for 1 = 1:length{Group_plus)
P = Group_Data(3%-2.1:3);
Q) = Group_Data(3%-1,1:3}
T = Group_Data{3*i-0), 1:37;
[5 Project(i).V1(i.:).V2(1,:.V3(1,])] = ProjectArea(P.Q. T);
end
5 All=sum{3 Project),
Weight = 5_Project ./ sum(3_Project);
figure
plot3{Position(:, 2 ) Position{ ., 3 ) Position( . 4),1.")
hold on
grid on
plot3(V1C D VG2 VG300
plot3(V2(, 1. V2.2 V2(.3)5.7)
plot3(V3( V320 V3300

Receive Rate = Receive. ¥\Weight,
Sum_Receive Rate = sum(Receive Rate),

B 2 FEEs (XS Monte Carlom)

Sl
wEf A
]

function [Recemnve.S wp, 5] = Monte Carloe{Group Data,Group plus.n)
N =[-8 3194000000000 36 8890000000000 29401 800000000,

SN = Daal (132, )% ERERTR
O = (1-0. 466N *o i FaE AL i




X0 =01},
yir =02,
=0 =0(3),
A=N(1),
B =N}
C=MN(3),
2= @y (A0 BEy 0+ O%z0- AR By O,
S Ball = pi./4;
randx = 0105 + rand([n. 11
randy = O(23-0.5 + rand([n. 1]
M rand = [randx randy],
M _rand(;,3)= z2M rand(;, )M rand(;.20%
fori=1m
M_rand(3,4)= normi(M_rand(i,1:3)-0);
end
Index = find{M_rand(:4) < 0.57,
M rand = M_rand(Index,1:3);
Mumber of InTrn = zeros{length{Group _plus), 1Y),
Receive = zeros{length{Group_plus) 1),
S_wp = zeros(length(Group plus). 1),
5 = zeros(length{Group_plus) 1),
for i = 1:length(Group_plus)
[W1,W2,W3,5(1)] = RefleetPoints{Group Data(3*i-2,1:3),Group Data{3*i-
1L1:33.Group_Data{3%i1:3))
for j = L:length(M rand)
y_tmp = IInTrilM_rand(j, ) W1, W2, W3),
Number_of InTri(i) = Number of InTri(i)+ v_tmp:
end
S wpi1) = ({ Number of InTri{i)length(M rand) )*S Ball ),
Recerve(i) = ({ Number of InTri(i)length{d{ rand) y*5 Ball ) ./ 8(i};
end
end

el 3 (TR IsInTrim) D LATSLa

Ba%a
R ESEEE= SN =AfR
nﬂnﬂ

functiony = sInTri{P.A.B.C)
sp HEEE wlw2widBl=BaEN =TS

vAE = B-A;
VvAC = C-A:




VAP =P-A,
Jo = dot(eross(vAB vAP) cross(vAB vAC)),

vBC =C-B,
vEF = P-B;
vBA = A-B;

Ja = dot{eross(VBC vBP Leross(VBC VBA)),

vOA = A-C;
vCP =P
vCB = B-C,

Jb = dot{cross(vCA VCPlcrossivC A VCR ),

if (Ta=0 && Tb=0 &8 Je=0)
y=1,

else
ye=10,

end

%0 ¢l = cross(v1Zwlp)

%0 2 = cross(v23v2p)

%% ¢3 = eross(v3 1 v3p)

% d = [dot(e],e2)dot{e2 e3 ) dat(e3,¢1 )]
%o i{d{ 1 =0 S&e d(2)0)

a y=1,

% % elseaff~anv(d))

Y %0 y=1/6;

%% % elseifisumid == [00 0= 2 )
%9 w =2

o else

end

@3 7R (XM& ProjectWeightm)

Dh{ln

% FIEELEOEELNIERE
clearvars

cle

lead("Group Information');
5_Project = zeros{length{Group. plus).1);
for i = 1:length(Group_plus)




P = Group Data({3*1-2,1:3);
Q= Group_Data(3%-1,1:3)%
T = Group_Data(3*i-0,1:3);
5_Project(i) = ProjectArea(P0Q.T)
end
5 All=sum{3 Project);
Weight = 5 Project ./ sum(S_Praject)

EEIFEE  (X4H: Middlemlx)

function [CPQT,NPQ,NQT NTP] = Middle(P.Q.T)
%PQT JR—NEHHE E=1TEEER

SGCPOQT e R AR L
%MPQ MOT MTP A=Eibdhes

%NPQ NQT NTP A=EEIm
E = 3004,
syms cx cy cz %BE4R

¢ = [ex ey ez

eqns = [sum{(P-¢)."X)==R"2 sum{(Q-c)."2)==R"2 sum({{T-¢)."2 =R 2],
¢_a = vpasolve(eqns,c.[-500,500;-500, 500, 100_-300] )

CPOT = double(fvpale_a.cx(1)) vpale acv(1))vpalc acz1))%
MPQ = (P+Q)2,

MOT = (Q+T¥2;

MTP = (T+P)2;

kP = RAsumi((MPQ-CPQT). 2105,

kQT = RAsum{(MQT-CPQT) A23)"0. 5,

kTP = R{sum({({MTP-CPQT)."2))Y"0.5;

NPQ = CPQTHKPQHMPQ-CPQT),

NQT = CPQT+kOQTHMQT-CPQT), :

NTP = CPQT+KTPHMTP-CPQT), D MEla
end




