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Introduction

* Corner detection is a basic step frequently
used in many image processing applications
such as object recognition.

* Polygon detection can further help the
recognition of the objects in the images.
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* Polygon Detection
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Introduction

* Polygon Detection




Algorithms of Corner Detection

* SUSAN: weak in the blurred image

input image SUSAN



Algorithms of Corner Detection

* SUSAN: weak in the blurred image
 Harris: low localization rate

input image Harris(13143)



Algorithms of Polygon Detection

* Hough Transform: requires significant
computation and large memory, and it is
difficult to achieve real-time processing.

* Shape Matching: uses the shape description
for detecting polygons but it is difficult to
define a descriptor which works well for all
Images.



Our Algorithm

edge detection
edge thinning
corner detection

polygon detection



Our Corner Detection Algorithm

1. For all pixels in the image, a filter whose size is
(2L+1) X (2L+1) is applied. In this filter, the number of the
edges are counted up along the radial direction and 8L
sums are calculated in total.
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Our Corner Detection Algorithm

1. For all pixels in the image, a filter whose size is
(2L+1) X (2L+1) is applied. In this filter, the number of the

edges are counted up along the radial direction and 8L
sums are calculated in total.
2. A histogram is obtained by calculating the 8L sums.
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Our Corner Detection Algorithm

2. A histogram is obtained by calculating the 8L sumes.
3. The peaks in the histogram are detected.
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Our Corner Detection Algorithm

3. The peaks in the histogram are detected.

4. If the peak is larger than a given threshold T ., it is
considered that there exists a line segment on the radial
direction.

T L+1
1= 4L > 8L
‘ peak detection
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Our Corner Detection Algorithm

3. The peaks in the histogram are detected.

4. If the peak is larger than a given threshold T ., it is
considered that there exists a line segment on the radial
direction.

From the histogram for a pixel p, it is
expected that two line segments (one

T L+1

I |Bl of them passes through p and another
[ ‘ d M 11 one stops at p) are crossing at p.

the expected lines
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Our Corner Detection Algorithm
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input image our algorithm(473)

Our approach detects fewer
corners and can tell the exact

position of the corners as well as
the gradients of all the line
segments crossing at the corners.




Our Polygon Detection Algorithm

1. Let S, be the set of the
corners and a corner(C,)
“/\“1 6. comer = (x in S, is chosen.

1. corner = Cs . dp = {ka. ko) -
: _ ‘ tr = {C‘s._(‘x,Cw._C\-'._Cu,CSI
dp = {ka--kp} T
tr={Cs} ‘

N e 5. corner = Cx
kp dp = {-kp.kp }
tr= {Cx,Cw.Cv,Cu.Cs }

2. corner = Cu \
dp = {k¢.ka} ki .. 4. comer =Cw

ir = {Cu.Cs } PO ) dp = fky.ky )
o : K KnoKg |
-kf%f/ Sl Cw \NE = {Cw.Cv.CuCs)
k

a -kpy
3. cormmer =Cv

dp = fkg. ke }
tr = {Cv,Cu,Cs}

/

s.: €, C,C,C,C,C,



Our Polygon Detection Algorithm

1. Let S_ be the set of the
4 corners and a corner(C,)
ka/\'kh 6. comner =x inS_ is chosen.

dp = {ka.-kp}

L. corner = Cs tr = {Cs.Cx,Cw.Cv.CuCs;
dp = {ka--kv} - T~
tr = {Cs} R g

JORTTTEE 5. corner = Cx
kp dp = {-kp.ky }

/ . ] ki tr = {Cx,Cw.Cv,Cu.Cs }
: o

2. corner = Cu \
dp = {kf. ka ki .. 4. comer =Cw

tr = {Cu.Cs } RN 4 dp = {kp,. ko )
. : g k A - .
k f%ykt ". Cw & tr={Cw.Cv.Cu.Cs}
k

a “. _k]]
3. cormmer =Cv

dp = {kg.kt }
tr = {Cv,Cu,Cs}

s.: €. C,C,C,C,C,



Our Polygon Detection Algorithm

1. Let S_be the set of the

Cy corners and a corner(C) in S,
is chosen.
ka/ \-ky, 6. corner =Cx
1 =(Cs ¢ dp = {ka='kb}
: (czlome{rk 11 \ tr={Cs.Cx,Cw.Cv.CuCs}
P~ 1Ka--Kp S BT EEE H
o= (Co < _/ka"‘, k g Com;\_ N 2. Find the corners
'g ‘.‘ ,,' (X /,' """ J. — Ul . °
S _l{%kb o- ik, | Which can be matched
ks Ky tr = {Cx,Cw.Cv,Cu.Cs Wlth (kal kb)'
2. corner = Cu Cv \ C:k.. k..-k_. -k
dp = {ks .k} oo kq kf/‘} ki .. 4. comer =Cw S a.’ b’ . a’ b.
r= {Cu.Cs } o { ke X d=tuk) | dy (direction pair) :
k¢ ke Cw £ tr={Cw.Cv.Cu.
k

. -k, {ka' -kb}
3. corner = Cv "/A tr (traCE) :{CS}

dp = fkg. ke }
tr = {Cv,Cu,Cs}

c.

s.: €. C,C,C,C,C,



Our Polygon Detection Algorithm

3.Scan the corners in

N S. and choose the
ka/\-kh P fi‘;} closest connectable
RSN 7 w=(GsexCugrcucsl | corner (C,) to C, in
tr = {Cs} ) vk J— Com;\: Cx distance from the list.

ky dp= {-ky.kp}
tr= {Cx,Cw.Cv,Cu.Cs }

2. corner = Cu \
dp = {k¢.ka} ki .. 4. comer =Cw

tr = {Cu.Cs } Ve R dp = {kp.k, )
o : k kn.ke |
-lzf%f/ ol ey N = (Owlvcucs)
L ‘

a \ _k]]
3. cormmer =Cv

dp = fkg. ke }
tr = {Cv,Cu,Cs}
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Our Polygon Detection Algorithm

3.Scan the cornersin S, and
choose the closest connectable

\ corner (C,) to C, in distance
ka/\ kp 6. corner =Cx from the list.

dp = {ka.-kp}

P~ 1Ka-- ° °
= (Co) .k, N 4. C, has four directions
N e 5. corner = Cx .
Ckp  dp= {kpky) but k; is chosen,

tr = {Cx,Cw.Cv,Cu.Cs

/

because it is the closest

2. corner = Cu Cv \ -
dp = {kt. ka ., kg kf/‘} ki .. 4. comer =Cw to ka and kb'
tr={CuCs } ciba)  § T ke X dp= lkyk)
_l’.f/u/ 8 Cw : tr = {Cw.,Cv,Cu.(
!. q ) 'kh"j Cu . ka, kf) 'ka, 'kf
3. corner = Cv
dp = {ko.ke } dp '{kf’ ka}
tr= {Cv.Cu.Cs} t .{C C }
r ° u’ S

5.:¢, ¢,C,C,C C,



Our Polygon Detection Algorithm

3.Scan the cornersin S, and

Cy choose the closest
‘. /\'kh AN f:onfiectable corner (C.u) to S,
| dp = {k, -kp! in distance from the list.
oo {CS'E b X, - kn AN 4. C, has four directions but k;

S Cx ,»-'"1;"5-30me§;(i | is chosen, because it is the
g b dp={-kp.kp j
-k . _
b ko \ tr = (Cx.Cw.Cy.Cu.C flosest to - k, and k..

/

-kp
2. corner = Cu Cv \ cu : ka' kf’ 'ka' 'kf
dp = {kt. ka .. —Kaq _kf/j‘h k11‘_._-- 4. corner = Cw dp :{kfl ka}
tr={Cu,Cs } Cilla T ke X dp= k) t, :{C, C}
f | Cw £ tr={Cw.Cv.CuCs}

I\‘ 'kh"j
:‘. _ (‘ ; . . L] H
5. corner = L 5. This tracking is continued

dp - '{kg-kf } .
tr = {Cv.Cu.Cs} for this new d, from step 3.

5.:¢, ¢,C,C,C C,



Our Polygon Detection Algorithm

Cy
ka/\_kh 6. corner = Cx
| _ o dp={legukop} C, -k, k
L (czlome{rk_ Cf{ \ tr = {Cs.Cx,Cw.Cv.CuCs} dv {kf kg }
P~ 1Ka--Kp S BT EEE .
tr = {Cs} c kg w p g f

JUp 5. corner = Cx tr :{Cvl cu’ CS}

kp dp = {-kp.ky, |

/ ) tr= {Cx,Cw.Cv,Cu.Cs }
E: 'kh '

2. corner = Cu CV \
dp = {ks. ka ... K P ~ ki .. 4. comer =Cw

tr= {Cu.Cs } o F ke X dp= k)
k¢ kf Cw & tr={Cw.Cv.Cu.Cs}
k

a kp
3. cormmer =Cv

dp = fkg.kr )
tr = {Cv,Cu,Cs}

s.: €, C,C,C,C,C,



Our Polygon Detection Algorithm

Cy
ka/\_kh 6. corner = Cx
; _ . g dp: {ka’_kb} C : k Y ] k ) -k ) -k
1. corner = Cs tr={Cs.Cx,Cw.Cv.CuCs} w- E h g h

ip:{%-kb} N d, :{ky, K.}
‘ o JUURTEE 5. corner = Cx .
Ko dp= {-kpky) t, 4Cw € € G}

- tr= {Cx,Cw.Cv,CuCs }
) -k -

2. corner = Cu \
dp = {kf. ka Kir~.-- 4. corner = Cw

ir = {Cu.Cs } 1/ dp = (ky.k, }
o : k k. kg |
-kf%f/ a T owchcucy
L ‘

a \ _kll
3. cormmer =Cv

dp= {kg.kr}
tr = {Cv,Cu,Cs}

s.: €, C,C,C,C,C,



Our Polygon Detection Algorithm

Cy
ka/\_kh 6. corner = Cx
1. corner = Cs ) dp_= {'1‘(,3°?1,<b} . CX . kb’ kh’ -kb’ -kh
dp= (ko ko) ‘ tr={Cs.Cx,Cw.Cv.CuCs} d '{-k k }
tr = {Cs} g Ak AN p UKy, K

N\ o 5. corner = (X tr :{cx, CW, CV; cu) Cs}

kp dp={-kp.kp}
N, tr= {Cx,Cw.Cv,Cu.Cs }

2. corner = Cu \
dp = {kf. ka ki .. 4. comer =Cw

tr= {Cu.Cs } R EN'Y dp = {kp.kq )
. . k e _
k f%ykt Cw & tr={Cw.Cv.Cu.Cs}
k

a “. _kll
3. cormmer =Cv

dp= {kg.kr}
tr = {Cv,Cu,Cs}

/

s.: €, C,C,C,C,C,



Our Polygon Detection Algorithm

Cy
ka/\_kh 6. corner = Cx
I corner = Cs 7 dp = gk} Gt ky ks ks -y
- Zome{r_k 15{ \ tr={Cs.Cx,Cw.Cv.Cu.Cs} dp :{ka, 'kb}
P~ 1Ka--Kp e
tr = {CSE N S Kn h t, :{Cs' Cx’ Cw’ Cv’ Cu' Cs}
Cs™ / g Cx\ .-~ 5. corner = Cx
-kb—f.‘ < - Av — Ly dp={-ky.kp}
R} k -k R Iy .
/ I v b I tr= {Cx,Cw.Cv,Cu.Cs } ] ) .
kg -kp 5.Finally, C, is chosen again.
2. corner = Cu " Cv .\ Then, a polygon is detected
_ : Kt _A ) — . . .
dp _fékf-.ckal_}' ... Ka /‘}2 ) Kn .. 4. Zome{f_k Cl;‘-‘} and the corners in t, fix the
tr= {Cu,Cs } / - Kg Kk P~ Knp-Kg
K %&kf :‘ (:K = (Cw.Cv.CuCsh shape of the polygon.
k

a -kpy
3. cormmer =Cv

dp = fkg. ke }
tr = {Cv,Cu,Cs}

s.: €. C,C,C,C,C,



Our Polygon Detection Algorithm

(‘}r
ka/\_kh 6. corner = Cx
1 =(Cs dp = {ka='kb}
- comner = L5 - tr={Cs.Cx,Cw.Cv.CuCs}
dp = {kg.-k} T
tr = {Cs
s N e 5. corner = Cx
kp dp = {-kp.ky, |

ki tr= {Cx,Cw.Cv,Cu.Cs }
BN

\

kh‘_,,-- 4. corner = Cw

ko= lknke)
& tr={Cw.Cv.Cu.Cs}

2. corner = Cu
dp = {ks. ka}

fr= {Cu.Cs Ty
s k%z‘/kf
K
k

ke

Cw

a -kpy
3. cormmer =Cv

dp = fkg. ke }
tr = {Cv,Cu,Cs}

s.: €. C,C,C,C,C,

6. Repeat the
same procedure
for other angles of
C.(eg.(k,, -k,)

(-k,, -k)).



Our Polygon Detection Algorithm

6. Repeat the same
procedure for other

Cy angles of C (eg.(k,, -k,)
ka/\-kh 6. corner = Cx (-ka' -kb))'
. _ dp = {ka.-kp
comer =Cs AT (OGO Sy G
P~ 1Ka--Kp g
= N AN :
tr = {Cs} . VS comer = Cx 7. C, is deleted from
ko dp= {-kokp} S. to prevent
X tr= {Cx,Cw.Cv,Cu.Cs | ¢ . .
b -\ multiple detection
2. corner = Cu
dp = {ks. k, ) ki .. 4. comer =Cw Of the same pOIVgOn-

tr={CuCs } NS dp = {kp.kg )
. € k e .
_kf%ykt Cw £ tr={Cw.Cv.CuCs}
k

a -kpy
3. cormmer =Cv

dp = fkg. ke }
tr = {Cv,Cu,Cs}

)

s.: ¢C,C,C,C,C,



Our Polygon Detection Algorithm

6. Repeat the same
procedure for other

Cy angles of C (eg.(k,, -k,)
ka/\—kh 6. corner = Cx ('ka' 'kb))'
e = {ky-ky)
: zomeik f{ \ tr={Cs.Cx,Cw.Cv.CuCs}
P = {ka.-kp R L L L L .
tr={Cs} . kg h 7. C,is deleted from S_
O T 5. corner = Cx ]
S ¢ t t multipl
kb dp — {'kbak]]} O prEYen mu Ip e
" tr={Cx.Cw.Cv.CuCs | detection of the same
-kl
l '\ polygon.
2. corner = Cu
dp = {kg. ka _— C K Ky ..o 4 comer=Cw
tr = {CuCs } T ‘ dp = {kp.kg §
: k 1 Kg
_kf% ke C& & tr={Cw.Cv.Cu.Cs}
kjy ; -kpy

3. cormmer =Cv

dp = fkg k) :
tr = (Cv.Cu.Cs) Our algorithm can detect

polygons of any shapes and
any number of corners.




FPGA Implementation

Edge Detection(Prewitt filter)
%jj
— fé:lﬁ
edge detector input image
Horizontal direction Vertical direction
(-1 0 1] (-1 -1 -1
hx=-1 0 1 hy={0 0 O
-1 0 1 _1 1 1_
1

Horizontal& Vertical ~ hxy = (hx2 + hyZ)E



FPGA Implementation

: 2 :

: DD Oa—— = :

edge : L WEEE !
. : Tl =1
detection : o dee, | putimege



FPGA Implementation

Edge thinning: Each
edge is compared with
its left, right, up and
down pixels and if the
[m} edge is not the peak
edge thinning | _ ! | ..
l unit I along the x nor y axis, its

W value is masked to O.
the edges are binarized: ‘

ep(z,y) =1if e(x,y) 2 Teqqe (a given threshold)

binarizer

-~ Tcdge < i

line buffers
ENENENE]

0 otherwise

Oe e O
edge \— CefelM b =5 :

. : m—gj; :
detection : iy wimege
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edge

detection :

FPGA Implementation




FPGA Implementation

cotner
Fy shift regist generater

f queue |
5 O
’—pe ak Tasklunt—‘ sml-cos mb‘]e
| peak detector
corner | 8L adders (cach sumns up (2L+1) data (0 or 1)) ‘
detection [z, 4+
S . %‘ !
| 1

edge
thinning

edge _
detection : T




FPGA Implementation

cotnet
Fy shift regist generator

— T S— v

Corner E lllllllllllllllllllllll *llllllllllllllIIIIIIIIIIIIIIIIIIIIIE
detectioh |7 :

The binarized edges are held on
a register array whose size is
(2L+1) X (2L+1) and summed up
along the radial lines which are
drawn from the center to the 8L
pixels on the edges.

edge
thinning

edge




FPGA Implementation

cotnet
Fy shift regist generator

— T S— v

Corner E lllllllllllllllllllllll *llllllllllllllIIIIIIIIIIIIIIIIIIIIIE
detectioh |7 :

The binarized edges are held on
a register array whose size is
(2L+1) X (2L+1) and summed up
along the radial lines which are
drawn from the center to the 8L
pixels on the edges.

edge
thinning

edge




FPGA Implementation

cotnet
Fy shift regist generator

— T S— v

Corner E lllllllllllllllllllllll *llllllllllllllIIIIIIIIIIIIIIIIIIIIIE
detectioh |7 :

The binarized edges are held on
a register array whose size is
(2L+1) X (2L+1) and summed up
along the radial lines which are
drawn from the center to the 8L
pixels on the edges.

edge
thinning

edge




<orner

r Y shift regist generator

queue I ‘

4 . in-cos table

peakrasklunt | |

| peak detector ‘

LI L L LI LI LI LI [ TILILLLLLLI LI LT LI LTI TTTT T TP T PP PP
corner P | 8Ladders (each sumsup QL) dataOorl) |

detectioh [

edge
thinning

edge _
detection

FPGA Implementation

The binarized edges are held on
a register array whose size is
(2L+1) X (2L+1) and summed up
along the radial lines which are
drawn from the center to the 8L
pixels on the edges. 8L data are
counted up at the same time.



FPGA Implementation

corner
r Y shift regist generater

: quetie L )
i — T — s
i peak detector | :
corner '"T"QL;;éJLQ$QJKLLLL;""( ...............
detection

—
peak dftector

edge
thinning

edge _
detection




FPGA Implementation

peakmasklunt
SO St S2 S3 S4 S5 S6 S7 S8 So Sito S11 S12 S13 S14 Si15
| Pe“kde‘““’f OO0o0o0o0Q0o0ooDoODo0oOooaonao
corner | 8L adders (each sums up (2L+1) data (0 or 1)) \ v ’g« ”¥ 34 v ’%‘ ’K' Y ¢
. x [max] max [max]
detection [a . cei oo s impeeoes ! : e . o
RS T

edge
thinning

edge :
detectlon




FPGA Implementation

peakmasklunt
So St S2 S3 S4 S5 S6 S7. S¢ So Sio Si1 S12 S13 Si4 Si5
| peakdetecwr T e v o T o s o A A o R
corner | 8Laddf.rs(eachsmnsup(2L+1)data(Oorl)) \ v] ’g« ”¥ T34 v ’%‘ ’K' E23
d . 4 [max] max [max]
etection oo A e e e ' * ¢ ¢
AN N %:
=, | 1 PN 14T
-
S
vy

edge
thinning

edge :
detectlon




FPGA Implementation

l—peakmasklunt
S1|S2 S3 S4 S5
| peakdetector 0 I:l m D _—_'_]
corner | 8]_addf,rs(eachsmnsllp(2L+l)data(Oorl)) ‘ . .
detection = rg ! {
o}

edge
thinning

edge :
detectlon




FPGA Implementation

peakmasklunt
So S1 S2 S3 S4 S5 S6 S7 S8 So Sio S S12 S13 S14 Si5
| Peakdet“wf OO0 OO
corner | 8Laddf.rs(eachsmnsup(2L+1)data(Oorl)) \ v L
. F o]
detection DT e .
il il
ey Ny M M P o S By P P D
“k=3L. I

T

—
= =
=] =
=
[+ —
2 g
— D —
= =i
- —
[ [~
5] 5]
o o

edge
thinning

Fig. 7. An example of the peak detection and masking

edge _
detectlon




FPGA Implementation

F Y shift regist

| ) - :
I S— i

--------------

queue

| peak detector

corner | 8L addets (cach swmns up (2L+1) data (0 or 1))

detection Tagec

edge
thinning

edge :
detection : T

generator

(z,y) | (ko,r0) | (k1,71) | (k2,72) | (ka,r3)

(x,y): coordinates

k.: gradient

r.: the distance from the origin
to the line whose gradient is k,,
and which goes through (x, y).



FPGA Implementation

comer
e
queue i

. 73 i \

E | peak detector ‘

: Y
CO rn e r E | 8L addets (cach swns up (2L+1) data (0 or 1))

detectioh |

edge
thinning

edge ;
detection

|'from corner detection unit

A 4 L A L A A A
xy) le(Ko, HYeks, 1 Ye(ko, B Ye(ks, 1y
T T T T T
(z,y) | (ko,ro) | (k1,71) | (k2,72) | (k3,73)

(x,y): coordinates

k.: gradient

r.: the distance from the origin
to the line whose gradient is k,,
and which goes through (x, y).
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detectioﬁ

edge
thinning

edge

FPGA Implementation

cotnet
it ﬁ-@
queue 3

: [ |
sin—cos table

F 3
peakrask unit | |

peak detector

8L addets (cach swns up (2L+1) data (0 or 1))

detection :

|'ﬁom corner detection unit

‘_l

Iy
enable
generator

¥
calc

C
[y
A
!

the closest corner to d,,

:
i
| e
:
:
:

—_—— ——— e =

— v
v L 2 |v Re |v
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| 4
[ k selector |
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|
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|
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o
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FPGA Implementation

|' | | | |'ﬁ~om corner detection unit

(x,y) li(ko, o ke, 1y Ye(ko, & Yu(ks, 1y

I L T polygon
—_ g detection
We use 6 units to trace all sl SH
directions(up to 6) of the dornk ook L) 317
[ t ing at e i
ine segments crossing a e
o S I T

the corner at the same time.

the closest corner to d,,

L 2 |v Rc |v
|(X y) [i(kh, rd [i(kY, £ [i(kh, ) [i(K5, 1) |

4
[ k selector |

_""""""_}"""""_" E

—_—— ——— e =




FPGA Implementation

|' | | | |'ﬁ~om corner detection unit

(x,y) li(ko, o ke, 1y Ye(ko, & Yu(ks, 1y

polygon

L 2 |v Rc |v
|(X y) [i(kh, rd [i(kY, £ [i(kh, ) [i(K5, 1) |

4
[ k selector |

corner | E— detection
i e 2
. ace .Mcl o
We use 6 units to trace all | Nual 212
. . ! % 3 0% [Toop ] Sl
directions(up to 6) of the Il sooE oot ;ét““’; HH
. . | g )
line segments crossing at i T & 'i
. Jt I 1 kiek |
the corner at the same time. | ITRTRTRT L
| G kol o TP |
: = .
i !
| calc co;meect Cogél%ct CO;léleeCt co;llr’leect | |
i L#LH |
l the closest corner to d,, : :
| ||
| ||
| |
| | | |
| | ]

—_—— ——— e =




FPGA Implementation

|' | | | |'ﬁ~om corner detection unit

(x,y) li(ko, o ke, 1y Ye(ko, & Yu(ks, 1y

polygon

L 2 |v Rc |v
|(X y) [i(kh, rd [i(kY, £ [i(kh, ) [i(K5, 1) |

4
[ k selector |

corner | E— detection
i e 2
. ace .Mcl o
We use 6 units to trace all | Nual 212
. . ! % 3 0% [Toop ] Sl
directions(up to 6) of the Il sooE oot ;ét““’; HH
. . | g )
line segments crossing at i T & 'i
. Jt I 1 kiek |
the corner at the same time. | ITRTRTRT L
| G kol o TP |
: = .
i !
| calc co;meect Cogél%ct CO;léleeCt co;llr’leect | |
i L#LH |
l the closest corner to d,, : :
| ||
| ||
| |
| | | |
| | ]

—_—— ——— e =




FPGA Implementation

|' | | | |'ﬁ~om corner detection unit

(x,y) li(ko, o ke, 1y Ye(ko, & Yu(ks, 1y
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Experimental Results -1

* Experimental environment: Xilinx XC4VLX160
* Image size: X=1024
* Circuit size and the performance

L LUTs(K) BRAMs Freq.(MHz)

corner 16 5.3 §) 2062.4

detection 32 23.3 8 219.1

polygon detection 6.5 3 101.0




Experimental Results -2
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Table 2. Performance
corner polygon
image size fps #c fps  #p
traffic sign 512 x 385 4649 34 453.9 1
panels 400 x 300 746.0 48 708.9 3
pieces 640 x 364 391.5 43 3823 6

calculator 480 x 360 527.3 284 251.1 26




Conclusions and Future Work

 We have described a corner detection
algorithm, and the polygon detection system
based on the algorithm.

 We can reduce the number of the corners in
the images with our algorithm and obtain the
correct angles of the corners. This makes it
possible to detect polygons on hardware
systems efficiently.



Conclusions and Future Work

* Future Work: Develop a technique for
excluding false corners which are detected
around shadows.



Thank you for your kind attention.



