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el 1 EEE  (30FHS . Questionl 1.m)

%o

o F—lEE— HH0484 0336




%0484 R YSum i {H, 0.336 R YMax ife/MH
Wi
clearvars
cle
Yhdax = weros(l, 1200
Y5um = zeros(1, 1200%
Theta_i = zeros(1,12007,
fori1=1:1200
syms theta
R = 300.4;
X =0466*R - 0.6 +0,001% ,
ak = R-0.466%K,;
rho = 2.%¢.(1 -cas{theta),
Y = sqrifrho”2+aR"2-2%aR*tho®*cos(theta));
r = rho. ®sin(theta);
deltaTheta = abs{double(solve(r-150,theta))x
Theta_i(i) = deltaTheta,
Theta = abs(deltaThetax.0.05:2*pi-abs(deltaTheta), *offHEE Theta 0.05
Eha = 2.#x {1 -cos(Theta)),
Y2 = abs(R-sqri{Rho."2+aR."2-2. #aR._*Rho_*cos{Theta)));
Yhiax(i) = max{¥2);
Y Sum(i) = sum( Y2 *¥2*pi*R /sqri(Rho."2+aR _"2-
2. #aR. *Rho. *cos{ Theta)) *abs{Rho. ®sin{ Theta J));,
maxi Y2)
end
Index_Max = find( Y Max == max( YMax)}),
pl = 0 466%R - 0.6 + 0.001*Index_Max; %apl #EE AigAEE AR DR
Index Sum = find{YSum == min(abs{ Y Sum)));
p2 = 0 466%RK - 0.6 + 0.00] *Index_Sum; %opl #EER SRR M AT S/ IR




EE 2.8 (30| Question?m)

%IEINFIE T HANTESRER, Question2 REEE I MEREEUR

o

Find PQT
Find Group

Group Position
Mowve Test

B 2 FEE (X#A: rotationm)

930
%tk eI
%%
SYms Xy z

p = 0.466%*300.4+0.484;

h=300.4+0.484 .

alpha = 36.795;

beta = T8. 169,

alpha rad = alpha¥pm/1 80;

beta_rad = beta®*pi/] 80,

Mat_alpha = rotz(alpha);

Mat_beta = roty(90-beta)),

5 = z-{x 2 pHy " 2id/p-h),

test = Mat_alpha*Mat_beta*®[0,0,-300.4].";

A = inv(Mat_beta)*invMat_alpha)®*[x.y.z].".

S = AAN 24P+ A2 24 p-h),

save('S mat’,'5")

B 2FEW (XA Find PQTm)

% fBAMER bR Eiidttntnm L
[Datal,~] = xlsreadCRdfE 1.x1sx',1,'B2:D2227T);
rotation

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

test = [-40 39883 -36 04843 204 49236]:
Position = zeros{length(Datal ),5);
Pasition_all = zeros{length{Catal).4};

mh

=]




tmp = 2,
eqns = [x==0, y==0, §==0],
answer = vpasolve(egns.[x v z]X
Position_all{1,:3 = [1 answer.x(1) answer.y(1) answer. 21 )];
Position(1,:) = [1,0,0,-300.5118141,61.61 1 88336],
for 1 = 2:length(Datal )
x0 = Datal (i1},
vy = Datal(i,2});
) = Datal{i.3);
SYMs Xy z
if (x0==0) && (y0==0)
eqns = [x==0,y==0,5==0];
elseil x0==0
eqns = [x==0, (y-y0¥yl=={z-z0)0, S==0)];
elaeil v0==
eqns = [y==0, (x-x0Vx0=={z-z0)20, S==0];
else
eqns = [(-x0YE0==(y-y01*x0, (x-x0P*0==(z20)%x0, 5==0];
end
answer = vpasolvel(eqns,[x v Z])
for j = l:length{answer.x)
L = abs(norm{cross([-answerx(j) -answer.y(j) -answer. z(j)],test)). /norm(test)),
B H MR
if (L <= 150)
Pasition{tmp, 1) = i,
Position(tmp,2) = vpa(answer x(j).8);
Position{tmp,3) = vpalanswer.v(j).8);
Paosition{tmp,4) = vpalanswer. 2(j),8 ),
Position(tmp, 5) = vpa(L.8);
tmp = tmp+1;
end
end
end
savel Informationd84 mat’,'Position");

o A
B

Bl 2FEE (A Find Group.m)

% FIEKE F3 AT EFREHSE, Fi%E Group Data MF =52
clearvars

cle

load(" Informationd 84.mat")

[numl txt],~] = xlsread{ B 1 xlsx’, 1, A2:D22277;




[num2,txi2,~] = xlsread('Fs #F 3.xlsx,1,'A2:C4301");
Group = zeros(length(tet 2,10,
for i = 1:length({t2)
for j = 1:lengthitxt])
if{strempit=t] {3 },txt20, 1))
Group(.1) =5
elseif{stromp(txt] £131,0x12(1,2)0)
Group(y,2) =1,
elseif{strempltxt] {5}t 20,370)
Group(i,3) = J;
else
end
end
end
Group Data = zeros(3.3)
k=1
for i = 1:length(Group)
for ) = 1:length{Position)
il min{ismember{Group(i,: L Pasition(:, 17))=0)
i Group(i,1 } == Position(j, 1))
Group_ Datalk, ) = Position(j, 2:47;
k=k+l;
elseiff Group(s,2) == Position(j, 1))
Growp Data(k, ;) = Position(), 2:4);
k=k+l;
elseif{Group(i,3) == Position(j,1))
Group Data(k,:) = Position(),2:4);
k=k+1;
else
end
end
end
end
save( Informationd84 mat’, Position’, Group’,'Group_Data");

g4 2FAE (30HFA: Group_Positionm)

tfviBf  HEARIT =& S AEDNYIE L RS THEAE Group_plus
%% FauE, B S8BT E Group Data 14 2 6 5|

2%

clearvars

cle

load("Informationd84')




k=1,

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

[Ctmp Middlel Middle2 Middle3] = Middle(Group_Data(3*1,1:3),Group_Data(3*i-
1,1:3),Group_Data(3*:-2,1:3));
Group Data(3%,4:6) = Middlel;
Group Data(3%-1,4:6) = Middle2;
Group_Data(3%-2,4:6) = Middle3,
C(1,:) = Ctmp,;
i
end
% Group Data B =F|hFREHETHTIFET 246
% BEF AR H BT =R R 245
save(' Informationd84. mat’, Position','Group',' Group_Data’,'Group _plus');

T 2 FEEC (XA Movem)

ﬂl}nﬁ

[T i‘.l__.n":l

function [Position_Next,Group_Data_Next,Distance_average Filness] =
Move(Position, Groop Data, Group_plus)

%%  EREEME

SR (2] 4

SCUMCM 2021A 6 FRERMNEREN

%ifE &

%Length——HH RS E S Eiindn m A 2E MR BIZEENT 0.6 S
Serotation——1i M BE4E 5 R Ma i A iz

seMiddle— B H = St H=0h S 245,

sef iR

#Group_Information——f18 2 T4y L8070 S & dnia e T 120 a4 i £ Rd i
% 1 Position——:2E % S 447,

% 2(Group-Data—— R P =B 5= PR LR

% 3.Group_plus—EEEHHARIETIMNEHPTHRSES,




SR N T
SoPosition——F] — K L ET S NE
%Group Data EEHER =T AH =P 2R

a4 { Group Data(3%-2:3%,) 3 & Group plus(i) 4TRSS T)
% { Group Data(,1:3) MEREHRTHIET S2HF)
% ( Group_Data(:,1.3) MgRHETH =P ILER)

%Group_plus— B E2HTRIETANENECEESHE,

Sofm ) 4

%oPosition Next—— B EER TS0 E

%uGroupData Next—— B E SRR AL =TS -S4
“oFitness——& L F T A E

%% HEEXETNTSETHNER

SefiE 4t

L_Mid = zeros(length(Group_Data),1); %o i T i EE
Point_average = zeros(lengthiPosition), 1), i S I NIEETSHTNER
MoveMat = zeros(length(Position),1); S%EFETSENER

L _Position = zeros(length{Position), 1); %ERTSTHRCHEEER

Point =zeros{length(Position),6); YW EHATEHS(E  TERET AE
HMARNEHRTES)

ol AR 1 (1P 2 B H0 4 26
for i = 1:length(Group Data)
L_Mid{i} = double(Length{Group_Data(i,4:6)))
end
%l REL TEREAEAMSNEHETES
for i = 1:length{Position)
[a,~] = find{Group_plus == Position(i, 1)),
Point(i, 1:length{a)) =a",
end
it WA= M E R
for i = 1:length{Point)
Index = find{(Point(i,:) ~= 0);
for j = L:length{Index)
% Point_average(1) =
Point_average(iy+0.5. %L _Mid(3*Point(ij)r+L_Mid{3*Pointfi.j)-1 3L Mid(3*Point{i])-
2))(3%*ength{Index)),
L_tmp = zeros(3,1)
L_Mid tmp = zeros(3,1%
L_tmp(l) = norm{Group Data(3*Point(i,j)4:6) - Position{,2:4}), %¥
T RIERET RER
L_tmp(2) = norm{Group_Data(3*Point(i,j>1,4:5) - Position(i,2:4)), %3 —
A ERVAER
L_tmp(3) = norm({Group_Data(3*Point(i,j}2,4:6) - Position{1,2:4)), %3 =




AEERVRER

L Mid_tmp(1)=
L_Mid({3*Point(i,j)}, % — a2 lethmmER
L_Mid_tmp(2) = L_Mid{3*Point(i,j)-
1), % _TREFRYmMES
L_Mid_tmp(3) = L_Mid(3*Point(i,j}-
Z), WE=TAEFRYEMNERS

tmp = find{L._tmp == max(L_tmp ),
L_Mid tmp{tmp) =0
L_Main = double(Length(Position{, 243},
Point average(l) = Point_average(1)+ { 2*L._MNain +
1%L Mid tmp(1+L_Mid tmp(2r+L Mid tmp(3)) ) /(4*length(Index));
end
end
i BT A REREE
Distance average = sum(abs{Point_average )/Jength(Point_average),
%% HHATEEIETSUE
for i1 = 1:{length(Position))
L_Position(i) = sqri(Position(i,2)"2 + Position(i,3)"2 + Position(i,4)"2),
MoveMat(i, 1) = (L._Position(i) - Point_average(1)VL_Position(i});,
MoveMat(i,2) = MoveMat(i, 1},
MoveMat(i,3) = MoveMat(i, 1),
end
Pasition_Next(:,1) = Position(-, 1},
Position_Next(:,2:4) = Pasition(:, 2:4). FMoveblat,

%%  HHEHENENSARHETESRFUF AL
Group Data Next = zeros(3,3)
k=1,
for i = 1:length{Group_plus)
for j = L:length{Position_Next)
if{Group_plus(i, 1) == Position(j, 1)
Group_Data_Next(k,:) = Position_Next(j,2:4);
k=k+1:
elseif{Group_plus{i,2) == Position(j, 1))
Group_Data_Next(k,) = Position_Next(j,2:4);
k=k+1:
elseif(Group phas(i.3) == Position(j,1))
Group_Data_Next(k,:) = Position_Next(j,2:47;
k=k+1;
else
end




end
for 1 = 1:length(Group_plus)

[~Middle] Middle2 Middle3] =
Middle{Group Data Next(3%,.1:3),Group Data Mext(3%1-1,1:3),Group_Data MNext(3*-
2,1:30;

Group Data_Next{3%,4:6) = Middle1;

Group_DataNext(3%-1,4:6) = Middle2;

Group Data Next(3%1-2.4:6) = Middle3,
end

Point All = [Position Mext(:,2:4%Position Mext(:,.2:4)Group Data MNext(:,4:6)];

Delta All = zeros(length(Point AlL1Y; “wWITitethm L HEe% S

for 1 = 1 length(Point All)

Delta_All1) = abs{double{Length{Point_All{,1:3)700;
end
Fitness = sqri{(Delta Al™*Delta Al Tengthi(Delta Al

end

B 2 FE¥ (AR Move Testm)

Ya%
Sabove 3% 2 = B =

%aa

lead('Group Information.mat’y,

[Position_Mextl Group_DataNextl, Distance_averagel Fitnessl | =
hMove(Position,Group Data,Group_plus);
[Position_MNext2,Group_Data_Next2,Distance_average2, Fitness2] =
MMove(Position_MNext] Group Data_Mext], Group_plus);
[Position_Next3,Group_Data_Next3, Distance_average3, Fitness3] =
Move(Position_Next2 Group Data Next2,Group _plus},

(8 2 F&EE:  (Length.m)

o3k = 210 ¥ m IR R
S

function L = Length(h)
% MAah@mRIfpmi2EEEna




rotation
x=M(1Y,
y0 = M(2);
20 = M(3),
VI XV E
if (x0==0) && (y(==0)
eqns = [x==0,y==0,3==0],
elseifl x0==0
eqns = [x==0, {y-y0O)Wy0==(z-z0 )=, 3==0];
elseil y0==0
eqns = [y==0, (x-x0¥x0==(z-z0 )20, 5==0],
else
eqns = [(x-x00Fy0==(y-y0)*x0, (x-x0)*20==z-207"x0, 5==0],
end
answer = vpasolve(egns.[x v z]);
for i = 1:length{answer.x)
X0 = double{answer {1}k
Y0 = double(answery{i))
Z0 = double{answer.2(i})
Len = norm{| 20,0, 20 -normi] X0, YO,20] ),
if{abs(Len) <0.6)
L = doubls{Len},
end

end
end

El 3SR (A Question3d_1m)

Bata

Sl = [EERm oS
2%

clearvars

cle

R =3004;

Theta = zeros(1,3);

theta = 0.0001 :0.0001:pi/6;

theta_deg = theta®*180/pi;

xl = (R.A(2*cos{theta )= 1-0.466)*K). *tan(2 *theta),
. = R*sin(theta);

S

[=]




Index1 = find{abs(x1-05=0.00117)

Index2 = find{abs(x1+0.5)<0.00117};

Index = [Index] Index2],

tmpl = ones{ | lengthitheta_deg))

tmp2 = ones(1,length(L)),

R_Ball =L{Index},  %=-1%{& TURE—TEHL—RE

figure(1)
title(™)

subplot(1,2,1)
plot{theta deg, x],LineWidth', 1)
grid on
hold on
plottheta deg,0.5%tmpl,'r--'),
plottheta deg,-0.5%mpl,'r--");
plot(theta deg(Index) x1{Index)ra")
for i = 1:lengthiIndex)

text{theta deg(Index(i))x1(Index(i))+0.2,['( num2ste(theta deg(Index(i))),”, num2ste( ] { Index(
)

end

xlim [0 25]);

xlabell A8 F°))

ylabel(i# B 460 £ 2] Z $A%E &(m)),

subplot(1,2,2)
plot(L.x1,"LineWidth',1};
grid on
hold on
plot{L,0.5%tmp2,'r--");
plot(L.-0 5%mp2,'r--),
plot{LiIndex),x 1 {Index ), ro")
for i = 1:length(Index)
text(L{Index{i)}x1({Index(1))+0.2,['(",num2str(L{Index(i))).". ,num2str(x1{Index(i}}), ) ])
end
xlim([0 R*sin(25%pi/180)]);
xlabelER i _E %] Z 4426 & (m)),
ylabel("il B4 M LT Z 4888 E(m)),
% saveas(gca,'Q3 ERT.png")




fEd 3= (0| Questionim)

load{"Group_Information'),

% &&load("Group Information'y;

MN=2

= 1000,

Receive = zeros(length(Group plus), 1)

fori=1:M
[trap.S_wpli.:),5(1,:)] = Monte_Carlo(Group_Data Group_plus,n);
Recerve = Recerve + trp. /M,

end

3 Project = zeros(length(Group_plus), 1],
V1 = 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*i-2,1:3);
Q) = Group_Data{3%-1,1:3);
T = Group Data(3*-0,1:3)%;
[5_Project(i), V1(i,:} V2(i,: 1 ¥3(1,:)] = ProjectArea(P.Q,T);
end
S All = sum(S Project),
Weight = 5_Project ./ sum(3_Project),
figure
plet3{Position(;, 2 ), Position(;,3), Position(,4),'t.")
hold on
grid on
plot3VI1GDVICDVI30ED
plot3(V2(:, 1), V2(L 20 V2(,3)0b.)
plot3(V3(L 1. V3.2 V3(L300.)

Receive Rate = Receive *Weight;
Sum_Receive Rate = sum{Receive Rate],

EEl 3FEE (XA Monte_Carlo.m)

250G

“RfFiE

function [Receve, S wp,S] = Monte CarlolGroup Data,Group_plus.n)
M = [-49.3194000000000  -36. 3320000000000 -294.01 8700000000,

8N = Datal(132, )% EME R TS
0 = (1-0.466 %N 2o {8 At 48




x0= 1),

¥ = O(2);

20 = O(3),

A=Y

B=N2%

C=N(E)

2= @(xy) (A*x0+ B0+ C*0-A®x-B*y)/C,
5_Ball = pi./4;

randx = O(1)-0.5 + rand{[n,1]};
randy = O{2}0.5 + rand([n,1])
M_rand = [randx, randy],

M rand{: 3) = | rand(:, 1M rand(:, 2%
fori=1m

M rand(1,4)= normidd_rand{i, 1:3)-0);
end

Index = find{M_rand{:,4) < 0.5}
M _rand = M_rand(Index,1:3);
Mumber of InTr = zeros{length{Group plus) 1)y
Receive = zeros(length{Group plus), 17
S_wp = zeros(length(Group plus). 1),
5 = zeros(length(Group_plus), 1)
for i = 1:length{Group plus)
[W1,W2,W3,5(1)] = ReflectPoints{Group Data(3%-2,1:3),Group_Data(3*i-
1,1:3),Group_Data{3",1:3));
for j = 1:lengthid_rand)
y_tmp = BInTrilM_rand(j,. 3, W1, W2, W3},
MNumber of InTrifi) = Mumber of InTrii) +v_tmp;
end
5_wp(i) = ({ Number_of InTri{i)length{M_rand) )*5 Ball };
Receive(l) = ({ Number_of InTri{i)length{M rand) }*5_Ball } ./ 5{i)
end
end

FE 3 FEM  (XEH: sinTnm)

%o

w¥TESEHAES SN =AER

[
Foa

function ¥ = BInTri(PA.B.C)
%p AEES. wlw2wd BN =AM =TS

vAE = B-A,
vAC = C-A;

S

[=]




VAP = P-A;
Jo = dot{cross(vAB vAP). cross(vAB vAC)),

vBC =C-B,
vBF =F-E,
vBA = A-B;
Ja = dot(cross(vBC,vBF),cross(vBC, vBA)),

vOA = AC
vOoP =P
vCB =B-C,
Jb = dot{crossivCA vCPR ) crossivC AVCB ),

if (Ja>0 L& Jb>0 && Je>0)
¥y=1
else
y=0
end
%6 cl = cross(vl2vlp)
% ¢2 = cross(v23,vip);
%o ¢d = cross(vi1 vip)
% d = [dot(c1,c2)dot{c2,c3 ) dot(c3,c1)];
2 H(d(170 && d(2)20)
b y gt b
%6 %% elseif{~anv(d))
% % y = /6,
% % elseifisum(d == [0 0 0])==2)
%6 % y=12
b else
%o y=0
Fa erud

end

Ed 3 FEB (R ProjectWeightm)

%%

% REFEEOEELAE@AE

%o

clearvars

cle

load(’'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%1-0,1:3);
5_Project(i) = ProjectArea(P,Q,T),
end
S_All = sum(3_ Project);
Weight = 5_Project ./ sum(3S_Praject)

3 FEE: (S Middlemix)

function [CPQT,NPQ.NQT,NTP] = Middle(P,Q.T)
%PQT AR—RHHEE=TEFRER

SCPQT Yo SRR
9MPQ MOQT MTP A=Hibdhm

%NPQ NQT NTP A= EElhS
B = 3004,
syms cx cy oz %[B 48R

¢ = [ex ey cz];

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

CPQT = double([vpale_a.cx(1)) vpa(e_a.cy(1)) vpale_acz(1))])
MPQ = (P+Q)/Z;

MQT =(Q+T)2;

MTE = (T+P)2,

kPO = Risum((MPQ-CPOT). 2305,

kQT = RAsum((MQT-CPQT). 2))™0.5,

kTP = RA{sum({MTP-CPQTL"2)¥"0.5;

NPQ = CPQT+KPQ*(MPQ-CPQT),

NGQT = CPQT+kQTHMMQT-CPQTY

WNTF = CPQT+KTPHMTF-CPQT);

end

S

[=]




