FUNTERFARFREDELER A
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/Hﬂ}
iy
=
£zl

RFEAEAEEZ D2 2016 : J&ET

P ZeTET H R Oav
- TCTH LD (2)

AERM - FXE [LBR "L
TAMNIERFRFREGRAELIFR
2B RATNAI AR R v X —
S EERITR AR AL Rt > X —
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N7/

L

DE I 5L

1. RYOVHEBEDORE—RERETH 2BEAND 2 DiEH
~ = AR
1.1 MEERBLRATY TOER
1.2 BEiRé = 0ER
~BEIROARIEMATLABY B S5 I v TcoERE
1.3 AERDEAEHLE, v 7 MefFh L

1.4

B8 (RERETFE) —BEERERE
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THEaMM Ty
1.

2.

1.1 FEZECX

EMTEBEZ., BEDNEoN L ZREEICDET S

(problem decomposmon)

EREREOEE, @Rl ETH . — KA RBEt %

o5 (=1t structural formulation )
- 4‘%1_“3 L 7= ElE, LY —EDos U\ EREIC

TZ54L)

L BB L. BEET 2 (solution reconstructlon)

BONTCEEDMR - BXEE, RIEIC
5. XL INEFTCOREELEERT A

(verification/comparison)

= BNENMBORBIE~NERATE 2073 &, FRM - Ih

SONTBEDF.EZ DT L. BEDE

= 7B EEERTENDHE

©Wagatsuma Lab@Kyutech

g

([CRHI T S J5 5 HESL

= AR AL

3

DN E 73 5

%T%Jb\fokh\?ﬁ\éi 5 MRS 5 (find an exception)



1.0 BiEe S0
I

EROFEIN HEE
V.

\
liky

BOEIZHD

=kXx+cC (EROFER)

BOTIZHD
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— AN B = 3ERDEHEDEAEHE DK 2 BERE[DBEMR

<

> kx+c?

"4

—2DENE (b—i) T
mMALHRAITESI L

HBEMHE O

TN XLREOEEFD [F] BIZ—iktbteEX5 |
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1.2 B
B8 & 5 ES(%




1.3

REXDEBSHE. o7 FRIERE
&

2= LA~ 7J/)30) X LDOMEF
= BELOIWEBE~NDHFEEI

% ing=€(x,y,x1,yl,x2,y2) y-yl1>(y2-yl)/(x2-x1)*(x-x1);
_ing=@(P,P1,P2) P(2)-P1(2)>(P2(2)-P1(2))/(R2(1)-P1(1))*(R(1)-P1(1));
. Cing=@(cPa,cPb,Pl,P2) ing(cPa,Pl,P2)==inq(cPb,Pl,P2); :

F QL. AT LR Pl s anessnananunannnsnannnnusnnnnusnnnnnsnnnnnsnnnnnnnnunnnnns .
if Cing(DPxy(:,J),FPxy2(:,3),FPxy2(:,1),FPxy2(:,2)) &&
- Cing(DPxy(:,Jj),FPxy2(:,1),FPxy2(:,2),FPxy2(:,3)) &&
Cingq(DPxy(:,]),FPxy2(:,2),FPxy2(:,3),FPxy2(:,4))
pcol=[1 0 0];
else
pcol=[0 0 17];
end
plot (DPxy(1l,3),DPxy(2,])," ' .', MarkerSize',22, 'color',pcol), hold on;
end

if inq(Dny(:,j),Fny2(:,1),Fny2(:,2))=;inq(Fny2(:,3),Fny2(:,1),Fny2(:,2))
&& inq(DPxy(:,]),FPxy2(:,2),FPxy2(:,3))==inq(FPxy2(:,1),FPxy2(:,2),FPxy2(:,3))...
&& 1inq(DPxy(:,]),FPxy2(:,3),FPxy2(:,4))==1inq(FPxy2(:,2),FPxy2(:,3),FPxy2(:,1))

Polygon Detect Plus.m (=& - NEBAERER - TLRALEEH) S

©Wagatsuma Lab@KyUteCh https://dynamicbrain.neuroinf.jp/modules/xoonips/detail.php?id=GeoCalcA006
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. — = Lab g
1.4 BE REBETE) Bl BRERE ~E%§
&

éf\ﬁﬁBOML@
= N =
i) — =M%

i) FRITRER
iZE2ImATL LD Y

0 0.2 0.4 0.6 0.8 1

10
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=& Z.

HEEAODKRCEES 1A

LTH, m<HlHArabE

i) —2H :

FEHH D Z EIZHASHTT M, fi*ﬁ% ‘2T, RIERFKRE L i) Bl &2
DI, EFP>TEAONBTLELID? ZThiF—EBTL LD B Az
N7 (BA—BICEEoRWEX(TIE, 7IATUXLICKEZEEL
FTEEHA, )
minimum distance rule
0.8 w13 ! 0.8 13 T
S T
0.7 b ?_ \\“\;-__77? — . 0.7 ‘? ?\1 T
| \ o I | =
-t i ; 5 \"‘-\.._
0.6 I T/__q."l’g'fx_—_———-——ﬁ.—h'_‘*f_ = 0.6 .'r N e 4 =
| | \ f,-" Iy e ' ] ey 1""'1
| / o | \
\ j N / Y
0.5} / P . 0.5 \ -
,"Il 74\ [ \\ ,"f
II ) F i III"-. Il,' /f/_f/ \\\\ i f I"'.l. |
oar I".\ : L ~ - » 0.4 ,I'III, , \
y ™~ {f ;| I\"'a
0.3F |I|'?."',-'I‘II| \\“\_,.] 2z 0.3F II.II |I B 12 ]
[\ q o e ——— f 1q o
0.2r /ﬁf ;ﬁ— . 0.2k s:fl' ff‘* - o ail ]
a0 i ho / T
0.1k |!: 4 01k II." e il i
b el
0 1 1 1 1 0 | 1 1 1
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
11
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7045 LY —2a—F
BFH 54wy 0— RakETT,
(fBL. 21— VEFHFBE ; fH)

Dynamic Brain - INCF Japan Node
https://dynamicbrain.neuroinf.jp/

BEXA ML
[ AEHE%EE X 55 2016

URL :

https://dynamicbrain.neuroinf.jp/module
| | | | s/mediawiki/index.php?title=%4{r] F 5t &
%0 0.2 0.4 0.6 0.8 ] wEZ 5 2016&style=m&ml lang=ja

https://dynamicbrain.neuroinf.jp/modules/mediawiki/index.php?title=%{A/ & # % 2 % _2016&style=m&ml_lang=ja

12
©Wagatsuma Lab@Kyutech



=HBR _H: . =[] SN\ 73 N&
RRED—4 | MDA | Ao < =

0.8 — . ' . EDLHITRZO2BWIEoEEZHT &
ISR IV emIT2TLL O D7

FhAm Y (Keyldea)

1. BEBE (Distanbg/

2. AE (Angle)

0 0.2 0.4 0.6 0.3

|13

©Wagatsuma Lab@Kyutech



AN
1.1 SI2H <z DR

$ frame data generation ALICIET—2 23 %xy] =HELXT,
FPnum=15;

EleD 7= 12, EEEZ R 5B %
disPt = @(P1,P2) sqrt((P1(1l)-P2(1l))."2+(P1(2)-P2(2))."2); HAELEFd

FPxy=rand(2,FPnum); «— | XIX2 . XNIm=t g4 K LT
FPxy2=[FPxy FPxy(:,1)]; Yiyz...yn

\ LTV —T %2R 572 ICRBINIC, RDRZ2EMLXT

figure(4); clf
plot(FPxy(1l,:),FPxy(2,:), 'g."', MarkerSize',22), hold on; Hov—hH— (&) #HEEL T
lot (FPxy2(1l,:),FPxy2(2,:), 'r-"); _ N . _ .
pIOLIFExy2(Ll,2), FPxy2(2,2) T2 )1 Sreow (SYRLICERENEIER) SEOHEET
for j=1:FPnum
text (FPxy(1l,3)+0.01,FPxy(2,]J)+0.01,num2str(j));
end

T—H—DRBICESOIRILEEBMLFT \
# = = Polyson Detect Copper.m (A& A »

1% -4Zvra—F)

https://dynamicbrain.neuroinf.jp/modules/xoonips/detail.php?id=GeoCalcA008

14
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o
] n=Fpnum ZITlE, SHRATHERIMICERLCT
1.2 me DRzl / (F—g%) | W& ICAFIREEERILTLET, &
DupX=repmat (FPxy(1l,:),[FPnum 1]); R} o o R -
DupY=repmat (FPxy(2,:),[FPnum 1]); %ﬁﬁﬂ‘ for ;U)\_Eu/—7 FLmbd o
disXY=sqrt ( (DupX-DupX').”"2+(DupY-DupY')."2); REDTEL & Do
— — — — Wi &, MATLABTITILEE D H Y
X1 X2 ... XN Viyz...yn (ICforX %S & BB ICARRAES
DupX= X1X2 ... XN Dupy= Yiyz...yn A>T, SHEAELAEY £7,
Lo nf& yl 12 n Al
X1x2 ..xn) Yryz.. y//
(X1 X2 ... XN (x1 x1 ... X1 (x1- x1) (X2°X1) gxn:xﬁ)
X1 X2 ...XN X2 X2 . X2 (x1-x2) (x2-x2) XT-x2
DupX-DupX’ = - . = : :
Do ‘ S : : i (xn - xn )
X1 X2 ... XN xn xn - X1 LXI-XTL) (x2-xn) ”
. 2 2 ZDITHIER T,
dLsXY= /(PupX-DupX’) + (Dup¥-Dup¥) READLTOMABDE (231} 3 HEREA (TS

©Wagatsuma Lab@Kyutech

(2%, —7N) ELTKkHOLNS

/'\




1.3 7/)L3Y X LA &EZEKIIL—IL (minimum distance rule) W
$ for j=1:Fpnum [IFEHALL &t (Hypothesis)
L= KIHIBEE Y T LA : s \
SeormmmRTeRL S BHENHAL— b L, Bb BRI A% E
BOTBIISN =79 a2 k5 coh VT T IE. SRR A
RouteNum=1:FPnum; 5728 Dflagh CEZDTIEA L ?

RoutePos=zeros(1l,FPnum) ;
NewOrder=[];

j=1; RouteNum(j)=0;
NewOrder=7;
while sum(RouteNum)>0

key=RouteNum([1l:]J-1,j+1l:end]); . o N
kData:diSXY(j,[1:j—1,j+1:end]) key== Li\ ?_T‘Lﬁl@[/ﬁi,md\@f\ %ﬂ‘iﬁxﬂi&*bf\

[valD, tID]=min(kData(key>0));;/////Eadvﬁ?éiﬁgg(min)ﬁ_é
key=key(key>0); « = - - e
RoutePOS(j)=keY(tID)7\ TTCBBLAREALT, IDERY AHT
RouteNum(key(tID))=0;\ EABEEA . BEEFEVWAEROESE T3

PEQICT 5Tz, IRTOEHEBE--T-EWH T &
- H7BEH (j=1)131k<

j=key (tID); \ S :
NewOrder=[NewOrder j]; Bo7cRIE0ICT 5
rou S EHEEAAL N

RoutePos (])=1;

4
\ — K27 = D E-=
©Wagatsuma Lab@Kyutech EREIT. RO SIZRT ,



While L— 7 1LBE /
)

P— HPBE (j)ZkW-EEEERT ML kData=disXY¥(j,[l:j-1,J+1l:end]);

kData = (&S
Columns 1 through 8 8%@ L/75\ L/\ Zﬂ‘ij=l7’d‘fﬂi\/\
0.8479 0.6157 0.5470 0.8671 0.3018 0.2467 0.2752 0.2138 7": ZE %@:@T_LT: L/ < cj:
4 Columns 9 through 14 |_9J
valD = 0.2138 “ tID =8
\ 0.6940 0.2326 0.3625 0.8974 0.3589 0.2656

NewOrder = 1 9 V\'
2B H

kData = \ key() : IDZRT—7 )L SR LFIOFA Y P FILDIDESHA>TWD

Columns 1 through 8
0.2138 0.6425 0.4412 0.5490 0.6536 0.0942 0.1551 0.2830
1%&H 2%&H 3EH 4EB Columns 9 through 14
tID = 5
5%@ 0.5768 0.2360 0.2031 0.7275 0.1598 0.3129

NewOrd = 1 9 6 .

ewereer min(kData(key>0))
SPEAS dCI@EEL721,915F%; key=RouteNum([1l:j-1,j+1l:end]);

tIb = 1l RouteNum

NewOrder = 1 9 6 14 N — -

{ B TzGIC~—7 9 578D flagfhids!

niE H

tID =1

NewOrder = 1 9 6 14 12 7 15 11 8 4 10 3 13 5 2

17
©Wagatsuma Lab@Kyutech



Polygon Detect Copper.m (A4 ‘//

. . EIE 7] a—Y% - Xy va—F) \
O) — /AN A | rE O) T _— - . N
7 =/ ® /N https://dynamicbrain.neuroinf.jp/modules/xoonips/detail.php?id=GeoCalcA008

)

minimum distance rule
0.8 0.8
5 13
0.7 - 0.7 -
0.6 0.6
0.5 05 F
0.4r 0.4
03 ~ 03 | L
0zr 0.2r
01r 0.1F
0 0
0 0

Rz (Hypothesis)
HBHEANSRAZ— L, BHEHNI TV EEE _
B L5122 0WTWTIE, BREEAER j> RERIFIEL D 27Tz H 7
TE5DTIE7ZWD 7
©Wagatsuma Lab@Kyutech
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minimum distance rule

0.7
0.9
06
0.8
0.7 05t
0.6
04t
h ChiE =
i S
0.4 0.3
0.3 sl
0.2
o1 f
0.1
1 1 L 1 1 1 L 1

0

0.9 1

minimum distance rule

10

0.4

#Watalh

09t . nal
0.8 osl
07
0.7 F
Kigha Ch o5l
05
05F
0.4F
04rF
0.3
0zt 03T
01F net
0 1 1 1 1 0]
©Wagatsuma Lab@Kyuteth me B4 BE s ' 0

0.6 ™

Ak B (ER) SEEoMmE = ALhEEEL AL

ot lh
MR
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2.1 T IIEDNRLCNDEED O,

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

©Wagatsuma

N
S

1] B

minimum distance rule

2N

#BahCh
AERE A

.
.
.
.
.
.
““
.
s
Al

0 0.2
Lab@Kyutech

0.4

0.6

12

Z B DT THLD

D)
\ )
(&S

A
-f"/-’ II
11 | -
.".I .--"" ]|
T |
I"I -, I
6_——_

BLNZANBANE KL
(exchange of 11 with 8)

29!

4 L6 ZFZANEZANELL
(exchange of 4with 6)



2.2 7))L 33U XLB: BFFfa L

H L. BEHIC
RENZRREL
7=

If there exists
a twisting on _

the route
Q1: How to find

©Wagatsuma Lab@Kyutech

H

i (re-twist at local point)

B
H L, BRLT 48 s -
%%%Xﬂ% ’.”/ - nRLCN%ZIET
2T, )
— |
exchange the “—  correst the

twisting

numbers eacv\
other T~
Q2: How to correct

A& =%
ANEFZ %

£fliplr()

21



INETCEERLI-FEHTUEL THSB (try to use defined functions ) ¥

Cing=@(cPa,cPb,P1l,P2) inqgq(cPa,Pl,P2)==inq(cPb,P1l,P2);

o
S

/)

tF=[1l:FPnum; FPxySort]; tFP=FPxySort; reNewOrder=NewOrder;
for j=1:FPnum

if ~Cing(tF(2:3,1),tF(2:3,2),tF(2:3,3),tF(2:3,4))

display(tF(1,1)); 3-4BETORHINIIRE =1, 20 WA HDNT
FHEI DHEld, MOEREL TWD EHIETYT 5

tFP(:,tF(1,2:3))=fliplr(tFP(:,tF(1,2:3)));
reNewOrder (tF(1,2:3))=fliplr(reNewOrder(tF(1,2:3)));

end

tF=circshift (tF,[0 -1]);

end e e e L R

2 tF(2:3,2)

tF(2:3,3)

tF(2:3,4)

4 E Polygon Detect Silver.m
: tF(2:3,1) : == 1) R
©OWagatsuma Lab@KyUtECh & uuaanessuusnnnnsssssnnnnnsssssnnnnssssssnnnnsssssnnnnnsssssnnnnnnss (BT L ) BEH) 22
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Z DGR

minimum distance rule
T

(results are:-- )

T

12 1

correction of local twisting
T T

0.9r

0.8

0.7

L] .
RLETTE L M

04r

0.3F

0.1
0.z

0.6

§~
0.2

Corrected!!

©Wagatsuma Lab@Kyutech
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Z DH5E--- (results are---)

minimum distance rule carrection of local twisting JRCCLLLLEIN
o2
' ' i e* i 2
-------- ’Q‘ -
.“‘ ~."’ K .
- .0’ ’0 - —:
K3 8 "‘ '0 3
N . .Q :
o .
o . ] : :_
1 - o :
- .. £ 2
H o o
- :. .', k
*
N : K \
* - c 0 ‘0‘
= 0’ ™ ‘Q -
$” . 7 o*
JRT T * % R
* Y4
Cen Py
o*® v,
o* e
0"‘ “"
L R S
: 4 “
L
- .l —
0
x‘ §.'
/ ’,‘ “0
01 1 1 ] 1 0.1 ] 1 1 M3 . ] 2
) . T
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 A 1

Corrected!!

BEND, FEFLGEZIAFTANEZTWLS

Find something wrong

24
©Wagatsuma Lab@Kyutech



ANEZRTLES BRI @
———_T-j 12 Why it is exchanged -——fjﬂ Ie S
B LS "‘5——-________ <0  exchange
7 B e = -
!
m5,10%7 @@ d 5| BERIST L., =7, 120 WA
DNTHEET 570, [BHR %LTL\%J & BT

P

(BEoEX|

EffD E. FTTIETRGHENTZT AN

RE L7=REHENLE) %

©Wagatsuma Lab@Kyutech
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t 9. — AR FEZTHD (BIEDRZ 1K)
=> % T, 3XRODEHED [&] ZENIZE WL

> kx+c?

"4

—2DENE (b—i) T
mMALHRAITESI L

HBEMHE O

TILVIYXLEREDEEFD [E] BII—itbeEXD

©Wagatsuma Lab@Kyutech



> kx+c?

in in

d, ADs A9,

in
1

1A 1 A1

1A 0 A1

©Wagatsuma Lab@Kyutech

(g1EID X Z A K)

TRUE : WEIZH 5
FALSE : 7Ly (#M8))

0™ =0 (FALSE)

o e— 23

217

........ | FMIE(E - BAR12OMNEICH DD E 5 W

REXOEAEDHE
L

/)



23X ERHATEICH 2749 (detect a crossing point)

25 (x1,y1), (0, yv2) #@2EBOHERIL

V-vy1 = ((322:311)) (x - x1) » (VY - y1) (x2 - x1) = (y2 - y1) (x - x1)
2 (x3,y3), (a,va) @B EROFERIL

Y-y3 = (y4 - y3) (x - x3) » (VY -vy3) (x4 - x3) = (y4 - y3) (x - x3)

(x4 - x3)
L7=D"> T, &= l&

(V - y1) (x2 - x1) = (y2 - y1) (x - x1)
—) (Y - y3) (x4 - x3) = (y4 - y3) (x - x3)

DB HFEAZEITITEN (FTEOLWTLULDTIED ) g

©Wagatsuma Lab@Kyutech



24 BN AR OBEMNEA KD S (to get the analytic solution) 4

MATLAB ([CHITDZ 2R w J5tE Perform Symbolic Computations - MATLAB

https://www.mathworks.com/help/symbolic/product-description.html?lang=en

clear all
clc
N=4;

syms X VY

Xxj=sym( 'x',[1 NJ]);

yj=sym('y',[1 NJ]);

fl= (y-yJ3(1))*(xJ(2)-%3(1)) == (x-xJ(1))*(yI(2)-yi(1l));
£2= (y-y3(3))*(xJ(4)-%x]J(3)) == (x-x]J(3))*(yJ(4)-yi(3));

[x,y]=solve(fl,f2,x,Vy)

yizsor LW FEb B D
> 2RI w OEtEOHEIFER (results of the symbolic calculation)
>>
X =(xX1*¥x3*y2 - x2*xX3*yl - xX1*x4*y2 + X2*x4*yl - x1*x3*y4d + x1*x4*y3 + x2*x3*y4
- x2*x4*y3)/(x1*y3 - x3*yl - x1*yd - x2*y3 + x3*y2 + x4*yl + x2*y4d - x4*y2)

y =(x1*y2*y3 - x2*yl*y3 - x1l*y2*yd + x2*yl*yd - x3*yl*yd + x4*yl*y3 + x3*y2*y4d
- xX4*y2*y3)/(x1*y3 - x3*yl - x1*yd - x2*y3 + x3*y2 + x4*yl + xX2*yd - x4*y2)
29
©Wagatsuma Lab@Kyutech



-
_

_ AN
DURBEUGIEUEZI S & 2 RUwOstEDOTESET (definition of equations ) o2

5F

numerator
=(yj(2)-yj(1))*(xj(4)-xj(3))*xj(1)+(yj(4)-yj(3))*(xj(2)-xj (1)) *xj(3) +(yj(3)-yj(1))*(xj(2)-xj (1)) * (xj(4)-xj(3))

s
denominator=(yj(2)-yj(1))*(xj(4)-xj(3))-(yj(4)-yj(3))*(xj(2)-xj(1));

ME5ND

w N PUBSTRIC DM D2 DREEEETIN (but, the definition of
E@%‘éﬁ(%fﬁ’(aﬂﬁﬁﬁ“ 4 & | | function for numerical procedure is in the different form )

nume=@ (P1,P2,P3,P4) P1(1)*(P3(1l) - P4(1l))*(P1(2) - P2(2)) - P3(1l)*(P1l(1l) -
P2(1))*(P3(2) - P4(2)) - (P1(1l) - P2(1))*(P3(1) - P4(1))*(P1(2) - P3(2));

denom=@ (P1,P2,P3,P4) (P3(l) - P4(1l))*(P1(2) - P2(2)) - (P1(l) - P2(1l))*(P3(2) - P4(2));

©Wagatsuma Lab@Kyutech 30



Lab_
Solver for Multivariate Equations Perform Symbolic Computations - MATLAB '
\ [

. . \ . S G =
N=4: alcalcLine20161205.zip GBI HIEHR D
xj and yj are assigned as fRk + TeXRIBZ#23)
sSyms x0 yO algebraic variables for the https://dynamicbrain.neuroinf.jp/modules/xoonips/detail.php?id=GeoCalcA014

xj=sym('x',[1 N]); Tfollowing solver
yJ=sym('y',[1 NJ);
vAll=[x0; yO0; x(:); y(:); xj(:); yi(:)1;

All the variables are collected as the set of variables, vAll

Algebraic Equations and Systems
Solve algebraic equations and systems of such
equations analytically

fl= (y0-yJj(1))*(x]j(2)-xj(1)) == (x0-x3(1))*(yi(2)-yi(1));
£2= (y0-yJ(3))*(x]J(4)-xJ(3)) == (x0-xJ(3))*(yI(4)-yI(3));

SRS . .
[%0,70]=solve(£1,£2,%0,70); R# AR (algebraic equation)

AT HFERIL, 2% Z#x0,y0 T2 < (simultaneous equations (f1,f2) will be
expand (x0); solved with respect to variable x0, y0)

expand the solution equation

denominator=(yj(2)-yJj(1))*(xJ(4)-x3(3))-(yI(4)-yI(3))*(x](2)-x3(1));

convert2TeXF p(denominator,vAll) a part of the solution equation

will be converted to the TeX description with respect to a set of variables, VAl

1
©Wagatsuma Lab@Kyutech 3



> R w OETEOHE ISR (results of the symbolic calculation)

ans =

)
\ )
(&S

(x1*x3*y2)/(x1*y3 - x3*y1l - x1*y4 - x2*y3 + x3*y2 + x4*yl + x2*y4 - x4*y2) - (x2*x3*y1)/(x1*y3 - x3*yl - x1*y4 - x2*y3

+ x3*y2 + x4*yl + x2*y4d - x4*y2) - (x1*x4*y2)/(x1*y3 - x3*y1 - x1*y4 - x2*y3 + x3*y2 + x4*yl + x2*y4 - x4*y2) +

(x2*x4*y1)/(x1*y3 - x3*y1 - x1*y4 - x2*y3 + x3*y2 + x4*y1l + x2*y4 - x4*y2) - (x1*x3*y4)/(x1*y3 - x3*y1 - x1*y4 - x2*y3

+ x3*y2 + x4*y1l + x2*y4 - x4*y2) + (x1*x4*y3)/(x1*y3 - x3*y1l - x1*y4 - x2*y3 + x3*y2 + xd*yl + x2*y4 - x4*y2) +

(x2*x3*y4)/(x1*y3 - x3*y1l - x1*y4 - x2*y3 + x3*y2 + x4*yl + x2*y4 - x4*y2) - (x2*x4*y3)/(x1*y3 - x3*yl - x1*y4 - x2*y3
+ x3*y2 + x4*yl + x2*y4 - x4*y?2)

ans =

(x1*x3*y2)/(x1*y3 - x3*y1l - x1*y4 - x2*y3 + x3*y2 + x4*yl + x2*y4 - x4*y2) - (x2*x3*y1)/(x1*y3 - x3*yl - x1*y4 - x2*y3

+ x3*y2 + x4*yl + x2*y4 - x4*y2) - (x1*x4*y2)/(x1*y3 - x3*y1 - x1*y4 - x2*y3 + x3*y2 + x4*yl + x2*y4 - x4*y2) +

(x2*x4*y1)/(x1*y3 - x3*y1 - x1*y4 - x2*y3 + x3*y2 + x4*yl + x2*y4 - x4*y2) - (x1*x3*y4)/(x1*y3 - x3*y1l - x1*y4 - x2*y3

+ x3*y2 + x4*y1 + x2*y4 - x4*y2) + (x1*x4*y3)/(x1*y3 - x3*y1 - x1*y4 - x2*y3 + x3*y2 + xd*yl + x2*y4 - x4*y2) +

(x2*x3*y4)/(x1*y3 - x3*y1 - x1*y4 - x2*y3 + x3*y2 + xd*yl + x2*y4 - x4*y2) - (x2*x4*y3)/(x1*y3 - x3*y1l - x1*y4 - x2*y3
+ x3*y2 + x4*yl + x2*y4 - x4*y?2)

{¥bm x_b =

ans = x_1¥, ¥left(x_3 - x_4¥right)¥, ¥left(y_1 -y 2¥right) - x_3¥, ¥left(x_1 - x_2¥right)¥, ¥left(y_3 - y_4¥right) -

TeXFEeRN\DZEHEER (converted form for TeX compiler)

¥left(x_1 - x_2¥right)¥, ¥left(x_3 - x_4¥right)¥, ¥left(y_1 -y 3¥right)

ans = ¥left(x_3 - x_4¥right)¥, ¥left(y 1 -y 2¥right) - ¥left(x_1 - x_2¥right)¥, ¥left(y_3 - y_4¥right)

©Wagatsuma Lab@Kyutech
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AN
2.5 AT > B ETE R~ DL
(How does the analytic solution is systematically converted into
the normal function form?)

numerator = 'x1*(x3 - x4)*(yl - y2) - x3*(x1 - x2)*(y3 - y4) - (x1 - x2)*(x3 -
x4)*(yl - y3)";

denominator = '(x3 - x4)*(yl - y2) - (x1 - x2)*(y3 - v4)"';

)

% denom=@ (P1,P2,P3,P4) (P2(2)-P1(2))*(P4(1)-P3(1))=-(P4(2)=P3(2))*(P2(1)=-P1(1));

(e]

$ nume=@(P1,P2,P3,P4) (P2(2)-P1(2))*(P4(1)-P3(1))*P1(1l)+(P4(2)-P3(2))*(P2(1l)-
P1(1))*P3(1)+(P3(2)-P1(2))*(P2(1)=-P1(1))*(P4(1)-P3(1));

repEqRes Plus.m (Symbolic Mathf##f#K3E — @ % O BUER AT R)

https://dynamicbrain.neuroinf.jp/modules/xoonips/detail.php?id=GeoCalcA015

©Wagatsuma Lab@Kyutech 33



prefix={'nume=@(P1,P2,P3,P4) ', 'denom=@(P1,P2,P3,P4) '};
stOri={'x1"','x2"','x3",'x4","'yl1","'y2","'y3","'yv4"};
stRep={'P1(1)"','P2(1)','P3(1)"',"'P4(1l)",'P1(2)"','P2(2)"',"'P3(2)",'P4(2)"};

stTarget={numerator,denominator};

stTarget=cellfun(@(x) [' ',x],stTarget, 'UniformOutput’', false);
stOri2=cell(size(stTarget));

stRep2=stOri2;

if length(stOri)==length(stRep)
for k=1l:length(stOri)
stOri2(:)={stOri{k}}; stRep2(:)={stRep{k}};

—
o

o
\
S
‘J/’

/)

stTarget=cellfun(@strrep,stTarget,stOri2,stRep2, 'UniformOutput’', false);

end
else

error( 'Mismatch of two lengths');
end

stTarget2=cellfun(@strcat,prefix,stTarget, 'UniformOutput’', false);
cellfun(@display,stTarget?);

nume=@ (P1,P2,P3,P4) P1(1)*(P3(1) - P4(1))*(P1(2) - P2(2)) - P3(1l)*(P1(l) - P2(1l))*(P3(2) - P4(2)) -
P2(1))*(P3(1) - P4(1l))*(P1(2) - P3(2))
denom=@ (P1,P2,P3,P4) (P3(l) - P4(1l))*(P1(2) - P2(2)) - (P1l(l) - P2(1l))*(P3(2) - P4(2))

(P1(1) -

©Wagatsuma Lab@Kyutech
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RXRIFREHTESD, EROKRS 2 ANTCHIEIZ T2 TR WL
R IRH ETRNCHIE XA D E)

CrosslL. Check Copper.m (AZ£5t&H)

https://dynamicbrain.neuroinf.jp/modules/xoonips/detail.php?id=GeoCalcA011

©Wagatsuma Lab@Kyutech

35



.fa
Yeq=@(x,P1,P2) (P2(2)-P1(2))/(P2(1)=P1(1))*(x-P1(1))+P1(2);
&

/)

=X Yun
CrossP=@(P1,P2,P3,P4) [nume(Pl,P2,P3,P4)./denom(P1l,P2,P3,P4
Yeq(nume(P1,P2,P3,P4)/denom(P1l,P2,P3,P4),P1,P2)];

CrossL=@(P1,P2,P3,P4) nume(Pl,P2,P3,P4)~=0 && (Cing(CrossP(Pl,P2,P3,P4),P4,P1,P2) ||
- Cing(CrossP(P1,P2,P3,P4),P3,P1,P2));
“ERNFEIT (BREL) DYk

CrossL2=@(PP,Pc) max(min(PP(1l,1:2)),min(PP(1,3:4)))<= Pc(1l)
Pc(1 = mi PP(1,1:2)), PP(1,3:4 ;
SENBRIBIC B E WS o o) ST mnman(ERL, L) ) max(FRi, 2:8)))

max min(P%‘l,l:Z)) 4 max(PP(1,3:4))

min

min(PP(1,3:4)) _— i 1 2

max(PP(1,1:2))

©Wagatsuma Lab@Kyutech 36
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- PUERABAT S &

tF=[1l:FPnum; FPxySort]; tFP=FPxySort; reNewOrder=NewOrder;
TargetIndex=1:FPnum;
for j=1:FPnum
TargetWindow=TargetIndex(1l:4);
tF=FPxySort(:,TargetWindow) ;

crossPoint=CrossP(tF(:,1),tF(:,2),tF(:,3),tF(:,4));

if CrossL(tF(:,1),tF(:,2),tF(:,3),tF(:,4)) && CrossL2(tF,crossPoint)
tFP(:,TargetWindow(2:3))=fliplr(tFP(:,TargetWindow(2:3)));
reNewOrder (TargetWindow(2:3) )=fliplr(reNewOrder (TargetWindow(2:3)));

end
TargetIndex=circshift(TargetIndex,[0 -1]);
end

Polygon Detect Gold.m (BFftal V) OfEA2)

https://dynamicbrain.neuroinf.jp/modules/xoonips/detail.php?id=GeoCalcA012

37
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minimum distance rule
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- NTTI T ~ Polygon Detect Gold2.m (BFrtal Y DfER / %:
https://dynamicbrain.neuroinf.jp/modules/xoonips/detail.php?id=GeoCalcA013 G ~
ing=@(P,P1l,P2) P(2)-P1l(2)>(P2(2)-P1(2))/(P2(1l)-P1l(1l))*(P(1)-P1(1));
Cing=@(cPa,cPb,Pl1,P2) ing(cPa,Pl,P2)==inqg(cPb,Pl,P2);

Yeq=Q@(x,P1l,P2) (P2(2)-P1(2))/(P2(1)-P1(1l))*(x-P1(1))+P1(2);

nume_x=@(P) P(1,1)*(P(1,3) - P(1,4))*(P(2,1) - P(2,2)) - P(1,3)*(P(1,1) -
P(1,2))*(P(2,3) - P(2,4)) - (P(1,1) - P(1,2))*(P(1,3) - P(1,4))*(P(2,1) - P(2,3));

denom_x=@(P) (P(1,3) - P(1,4))*(P(2,1) - P(2,2)) - (P(1,1) - P(1,2))*(P(2,3) -
P(2,4));

Yeq=@(x,P1,P2) (P2(2)-P1(2))/(P2(1)-P1(1l))*(x-P1(1))+P1(2);
CrossP x=@(P) [nume x(P)./denom x(P); Yeq(nume x(P)/denom x(P),P(:,1),P(:,2))];

checkParallel=@Q(P) nume x(P)~=0 && (Cing(CrossP x(P),P(:,4),P(:,1),P(:,2)) ||
Cing(CrossP x(P),P(:,3),P(:,1),P(:,2)));
findCross=@(PP,Pc) max(min(PP(1,1:2)),min(PP(1,3:4)))<= Pc(1l) && Pc(l) <=
min(max(PP(1l,1:2)),max(PP(1,3:4))); % for x validation

©Wagatsuma Lab@Kyutech 39
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(&S

Polygon Detect Gold2.m (EFF4a V) OfER
2-1 - visibility up)

https://dynamicbrain.neuroinf.jp/modules/xoonips/detail.php?id=GeoCalcA013

tFP=FPxySort; reNewOrder=NewOrder;

TargetIndex=1:FPnum;

for j=1:FPnum
TargetWindow=TargetIndex(1l:4);
tF=FPxySort(:,TargetWindow) ;

if denom x(tF)~=0
crossPoint=CrossP_x(tF);
if findCross(tF,crossPoint)

display(['[',num2str(NewOrder (TargetWindow(2))),...
'<==>",num2str (NewOrder (TargetWindow(3))), " '1'1);

tFP(:,TargetWindow(2:3))=fliplr(tFP(:,TargetWindow(2:3)));
reNewOrder (TargetWindow(2:3))=fliplr (reNewOrder (TargetWindow(2:3)));

end

end
TargetIndex=circshift(TargetIndex, [0 -117);

end

©Wagatsuma Lab@Kyutech 40



minimum distance rule

LA L. FEFEREEIHE & WL ) IERN IR o
. o SEIX. BRIENFRE L
E/\] 7,—6: FHﬂIEEE Liﬁg ;5% [_/ 7L: O) 75\ 7 CorrectedIE;roperly

©Wagatsuma Lab@Kyutech
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fa

X WWTAT 4 THEDORESTL BT TIEAEWL
N e N s I < \ ‘
> + S0 xERE LEBECRBREERIAL 2
o BEBTRHEARL TNDE WS DRED & A
(B THOML T, BEOREZONETHWEREICITELAW)

1. MREZHERRE Lo, REREEE TEXY $HE (hypothesis driven
approach)

2. BEICHIMLI-AEZZITDIERWLWA, F2hh 76, H
BxiE T, FTLWLWAHEZHEZET 5 Z & (do not stick your past
idea, and rethink from the beginning ) X BFEDRKINICEHE L 7L

3. BT AE GRELT v ) THBRLAEWEZIZIE (T5
B, IRNTOEHETREEE WHEEAANE) | MEOHE
ZREBRIC R T, RANLBRAEARERT S &

(bottom-up solution do not always solve the problem, and the
coupling with the top-down view is necessary )

OWw2beEraRsZ L

©Wagatsuma Lab@Kyutech 42



X (1) 7AT4T7IEZE

Don’'t believe that a,good idea falls down to you from Heaven.

?(3) NRZRAFMETICERLLER
it\t%&ﬂﬁbf%ﬁﬂfﬁoﬁ

ICEIFESINE T,

REDE B @&Wi?ftiﬁ&

There is no perfect theory and technlque ‘Don’t rely on
those before understanding inside.

excess rumors and expectations.

KU Z &,
DR - BIEE
L3 WL,
FiixA] > T

ICHE-> TlEWIT £ A,

You w1ll be swayed by

NolFE->TEEFHA, BfTORWE ZAITIRKBRITH VDL TT, /
\ )
!!I!

S & B E S

ELTETY,

i

©Wagatsuma Lab@Kyutech

A(2) REREMF. KMOEA LITHHBEZERL £,
LA L. BEDOSEHICAbNT TS &FTI

There is no doubt that past experience and knowledge help

CEHITHA

you. But don’t stick too much your past successful

evidences.

It sometime narrows your eyesight.

No art, no fundamental completion.

(o) EZRHrn, T
zRB5%5, ZHRAZED
ZEIFESCETHHY
FHAN., BRNEFE
ZBEMICERY KD D
NEETY, FEHE
FIICH > THREDI AR
{DEBHRWTT L.
BRH ) =T, FER%Z
EIBOYETIDH S L
TAhEELEFT, —
BuLwold, BEDEE
HE L TofE L. E
A bHE THEBE
578X TY, Focus

on the integration of
the basement (bottom-
up thinking) and
vision/target/aim of
what you really want
(top-down thinking). 43
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correction of local twisting

é T . é:\\ :) L ;) 7% i :: - -.-'.‘|I||8____
DEEITRENAEWL, | |
DODTL & Dy, b/ g/ _
i) mODE? S -
i) —EBEE®E o R
(/j: Ej__ /_‘é?\ _/I_ % I/EI\ (/: /;—: I\Q 0zl |||Iui_ 2 |
nosocTcLson? T
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TlE. WoZATRTOEEFE I DIFCHT, ARELTERE DR
CEFEEEZTAHATFLLEY), TOEXZZFORBTRUVW-RFEIZONEG
(MABEEW) IZBEBTLEID? FnEFEDLHIHRTILTYX
LICE>TENBETLLEOYD? (BELA—EBICEETHHRWLE ZT(TIE,

7LV XLICE2BFbIFTEZT A, )
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