LEHIGH

UNIVERSITY

Department of
Computer Science & Engineering

P.C. Rossin
College of Engineering
and Applied Science

#
$ n %
) *
) 3415
) 3415 |
!
) 3415

&l

%

-($. .-/0

((%

#
1

"o

# &

# &

2

+




DARPA

$ 3

2007 DARPA Urban Challenge
Teams

78 89 # +
90
% .
4 " 4 4
1<43=>! <4
) 8 67! * &
= & 3/,
) > @ : =
) > A8 #
3&*1 =4
) #
#
$ 3/, &
) !




& *
n E*
F +
) 0
[]
(x,y)
[]
X+ y+ay)
t
t + at




4@ " E*
* &
(lx,ly)>(U,V)=' It
$ #
Ju gty = - 1,
|
uv. =- L
$ * <
@
$ * & *

A\




3* GD
* 1
A E*
) 3 & "E*
) E* | *
3* GD + JO
4@" 1 @ * #
LG-1j-1) 1,(-1j-1 L(i-1j-1
(-Lj-1 1,3(-1j-1 aWp (i-1j-1)
o o v(,J) o
L3A+1j+D 1,(>(+Lj+1) 1) 2, L+ ]+D) .
& 5 E* I # # *
A E* E*
$-' 4 & A
$ #* 2 @ +? ?4=/0 E*
* #" H@# $




0
+ J
-1

!

L

i-1j)
j)-1(i
1(i+1 )

) -

M(xy

?(

L@, j) =
1

2
I

1*[-1 0 1]
l, =




RS RO L H B
-1
=0 _1x
iy 1

L -1 + JO

2Ot LG, ) =10,1,0-10).t-1)







fxg@ f(¢)g(t-¢)de

¥

O % o #* "l

h(t)=f*g @¥ f(¢)g(t- ¢)de

¥

S 9

r-—
4% -1 & (#* /P
# #*"
) $ " & 9(-1)
) 4" & # #H* " g(t-¢)
) * & & 0r f(£)g(t-1)
) . [-¥ .¥]

h(t) = ' f(t)g(t-¢)de

=

ETTER ¥ ¥
4 = & " # "
@ * "




* .
$ # * ||! * e n
*
( # * * #
) (##)E* & 2 o
*
"HS 9
"
g * .
## " *
n # *
*

10



h(t) =

t

f(Z)g(t- 1)

"HS Y

# &
Al -1
) D

HA

Im1

10

12

150

=1

13

13

255

=10(- 1) +11(0) +11(1)

Im2

11



4% -1 & (#* [P
# #*"
) $ " & 9(-1)
) 4" & # #H*" g(t-¢)
) < && 0+ f(O)g(t-1) N
Original Image
) - " ['¥ ,¥] /Kernel
Resulti ¥
0 T,
, = #H&#*" ! [-¥ ,¥]
4 * & " # "
@ * "
r— "/
1 * 4
3 @ A

$& &* 818 919
) 4 QR57?7S " TR 1
* n 2 @ n E* &

12



* D
I A
< J 1
1 1
1 2 1
3 3 1
1 4 6 4 1
Al ## A
+ 2 G# 0
1 1 21
L 2dr2==2 4 2
1 1 21
r
< "(#H
(* # f*gzg*f
# f*(g*h)=(f*g)*h
[ *# * — f % *
f*(g+h)y=f*g+f*h
3

a(f*g)=(af)*g=1*(ag)

13



r
4 & " IA/*

|, =G*1,
= G(h,K)I,(i- h, j- k)
h k
- h2- K2
= e 2 |(i-hj-k)
h k
= e>° eI (i-hj-k)
h k
-]
4 & " A *
$ ##
IA/ * @ ##
& 2 Al * @" & Al
#
$ &@ * & &
" #
@ * IA] # *
) # 6" & *
) % " * 818+ # 10

14



4 * K
D@ *
+2292 @@ o
$ @ *" # #
1@ &@ #H#
L # @
% # +
* [(k+D
* & 1 &" 1(k)
(k- 1)
-]
4 * K
% * # # # *
4* @ & 4 &

1*[-1 0 1]*[1 4 6 4 1=1*[-1 -4 -5 0 5 4 1]

&@ * # # * ok
# # * 1
(x-m?
1 A S
f(x)= e =’
V2ps?

15



* % n

* % n

16



