
��
� �
� ��
�

�

���
� �

� �
	 �
 �� �

�	� �

�
� �

�
�
 �

� �

�
� �
��

�
�
��� ��� �

� �
�� ��


 �
����
�� �
� ��
���� �

� ��� �
��

�� �
 !"#
$%'&(*)
+ , -
./ $/ !0
1 )



234
56 378 4
9

:; < =
>?@A@ B
C ?< =
D ?E @ F
@ BG< =
>?< =
@ H
IJ =?ELK@ ?D

:;M @ N?J >OJ >>PQ @ RGD@ =@ BBJD IS R>?< =
GM RJ< =
?EE @E @T@ B@ RU
@ VD@W ; N@ B@ B

XYJZ ?E JD ?[ B
E @ F

IJA
\ [SD@ BT@G< =R@ ?TS BE

X=
I[ =@ R@\ [T[D@ RM R[E RJ FF

?@ RGM RJ< =
@ B

X]?>^G< =?RF
GM RJ< =
@ B
_a` b
cd

e
Q [ RGD@ >>S BE GZ@ RF
I[E @ BO IS R

^@ B` [ F
M SD@ R

fgh ijkklm no gk jp nq rs tsu tvss w
xyz {k|} ~� jo k ��~�} {} ~�{��zp n�j� �} {�} �z| jg ~} ~p ~|} {�~i} ~�p ~h �g ~�} {�z �{} ~�}k �zk� �j~} ��} ~�} {~} ~k
w



�6 47� 56�
���
6 55

M
e
n
t
a
l
 
M
o
d
e
l

=

G
r
a
p
h
 
+
 
C
o
n
s
t
r
a
i
n
t
s

D
e
p
i
c
t
i
o
n

G
e
n
e
r
a
t
i
o
n

S
p
a
t
i
a
l
 
I
n
f
e
r
e
n
c
e

N
e
w
 
k
n
o
w
l
e
d
g
e
 

a
b
o
u
t
 
r
e
l
a
t
i
o
n
s

b
e
t
w
e
e
n
 
o
b
j
e
c
t
s

D
e
s
c
r
i
p
t
i
o
n
 
o
f

s
p
a
t
i
a
l
 
l
a
y
o
u
t

C
o
n
s
t
r
u
c
t
i
o
n

fgh ijkklm no gk jp nq rs tsu tvss w
xyz {k|} ~� jo k ��~�} {} ~�{��zp n�j� �} {�} �z| jg ~} ~p ~|} {�~i} ~�p ~h �g ~�} {�z �{} ~�}k �zk� �j~} ��} ~�} {~} ~k
v



�6 �786 556 �
6��
��6 3�8 4
9

����-
 ,�� " � � L¡,�
$/¡ !#¢ -,. £¤ , ¥
 � ¤  �

�-
 ,�� " � �  ¡,�
$/¡�,, -
 ¦� ""
�¨§
©  ��-
 

£!#/¢  � &  ¡,�
$/¡ #
$£!. $,. £¤ , ¥
 � ¤  ��-
 

£!#/¢  � &  ¡,�
$/¡�,, -
 ¦� ""
�¨§
ª  ��-
 

"� «
¬�®­  ¡,�
$/¡ " £,. £, -
 £!#/¢  � &  ����

¯°±L²³´ µ¶¸·
¹

º³»º ¼¼´ ½ ¾
¶ ·
¹

¿¯À Á³´ µ¶¸Â
¹

º³»º ¼¼´ ½ Ã
¶ Â
¹

¼Ä ¿³´ Â¶¸Å
¹

y

x
r
o
o
m

x
y

O
2 r

y

x

O
1

w

d

¯°± ²³´ Æ ¾
¶ Æ Ã
¹

ÇÈÉËÊ
Ì
Í ©ÎÏÐ Í ªÎÑ

ÇÒ É Ê
Ó
Ô

Õ
1$, !Ö� "" £Ø×Ù !/ #
 Ú� !� «
 ÜÛ

, !% #� �ÇÈÉ ÊÝÞ «#
$ß «� à
á

fgh ijkklm no gk jp nq rs tsu tvss w
xyz {k|} ~� jo k ��~�} {} ~�{��zp n�j� �} {�} �z| jg ~} ~p ~|} {�~i} ~�p ~h �g ~�} {�z �{} ~�}k �zk� �j~} ��} ~�} {~} ~k

r



â ���7 3ã

:ä @^@ F
å Tä @ KDC ?R^@ ?B
@ ?E @ B@G æ
[[ R^ ?BJD@ BGç GD@ F
NSE @[ R^ B@D

:]JG ?GC@< =
G@ >P

è éëê
ìíî ê

è é î

:íî ê=
[ F
[E @ B@ URJ BG O[ RF
JD ?[ BG F
JD R?VP

íî ê
ì

ïïïïï <[G_ñðò
óðô
î ê
d
õG ?B_ñðò
óðô
î ê
d
ö
÷øî ê

G ?B_ñðò
óðô
î ê
d
<[G_ñðò
óðô
î ê
d
ö
÷ùî ê

ö

ö

ú
÷ûî ê

ö

ö

ö
ú

üüüüü

fgh ijkklm no gk jp nq rs tsu tvss w
xyz {k|} ~� jo k ��~�} {} ~�{��zp n�j� �} {�} �z| jg ~} ~p ~|} {�~i} ~�p ~h �g ~�} {�z �{} ~�}k �zk� �j~} ��} ~�} {~} ~k

ý



�6 47� 56�
���
6 55

W
2F

L

S
T

W
1

a
t
w
a
l
l

f
r
o
n
t

r
i
g
h
t

a
t
w
a
l
l

l
e
f
t

ÇÈþëÿ
Ì
�ÎÇÐ � ÎÑ

ÇÒ þëÿ
Ó
Ô

ÇÈþ�� Ê
Ó
��ÎÇ

�����þ � Ê
Ó
Ô Î	 

�

ÇÈ
� ÿ
Ó
Ô

ÎÎÎ

W
2

W
1

F
L

S
T

fgh ijkklm no gk jp nq rs tsu tvss w
xyz {k|} ~� jo k ��~�} {} ~�{��zp n�j� �} {�} �z| jg ~} ~p ~|} {�~i} ~�p ~h �g ~�} {�z �{} ~�}k �zk� �j~} ��} ~�} {~} ~k






�
���
�6 �
�� ��6 4
X
� �
��

:�R[T >@ FPK[ F
M >?N?@ RD@ B?< =
D >?B@J R@� BE >@ ?< =
S BE GGç D@ F
@

:�^@@ P�
@ RB@ B
^@ R
�RO IS >>S BE GE @T ?@D@_��J KD ?Z@G �
@ RB@ B �d

:J >D@ RBJD ?Z PcJD@ BG IJD N@JSGM Gç < =
�� BD@ RGS< =
S BE @ B

:` b�
� P

XGDJD ?GD ?G< =
@G �BDG< =
@ ?^S BE GTJS FZ@ ROJ =R@ B
�E @ B@ RJ >?G ?@ R@ B^

Xæ
>JGG@ BD R@ BBS BE ^S R< =
J< =
G@ BM J RJ >>@ >@ UR@ BB@T@ B@ B

X?F
�R?BN?M æ
>JGG ? KJD ?[ BG O@ =>@ RT@ >?@T ?E K>@ ?B

XQ [ RD@ ?>P�RO IS >>S BE GE @T ?@D@^ ?R@ KD ?F
�BDG< =
@ ?^S BE GTJS F

JT >@GTJ R

fgh ijkklm no gk jp nq rs !su !vss w
xyz {k|} ~� jo k ��~�} {} ~�{��zp n�j� �} {�} �z| jg ~} ~p ~|} {�~i} ~�p ~h �g ~�} {�z �{} ~�}k �zk� �j~} ��} ~�} {~} ~k
u



"8��
##$ %
�&''(
%
)

*+, -./ 0
,1
+23
, 00
4
5 , 67
8 9.,., 6�5 , 0/:
, 0., 6
; 6/< 9
= >
2 -1. 6/ 7-.1

?
@ , 0/. 72 -
, -/ 01>
2 -1. 6/ 7-.1/A
B3
, -
@ 2./. 72 -1 C
/. 67D
, -

?
E, 6-
, -3
, 6
@ , 0/. 72 -, -
F >
2 -1. 6/ 7-.1 C7
. E, 6-G, 6B/ 96, -

*++:
,18 96, 7:
.3 7
, +, -5 ,/ 00
, 6
H2 C
< /. 7: 0
, -
I2 -J
5 A 6/. 72 -, -

KML
,< 7H. 72 -
, -
N

*-7
8 9. -A
61< 6/8 907
8 9:
, -/ --.,@ , 0/. 72 -, -7-B, 67
, 6:/ 6

OPQ RSTTUV WX PT SY WZ [\ ]\^ ]_\\ `
a
bc dTef g
h SX T ijgkf df gldnmcY WoSp qf drf oce SP gf g
Y gef dsgRf gtY gQ uP gvf dkc qdf g
tfT wcTp qSgf oof g
xf dgf gT

y


