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% This function takes the input MxN matrix ’inp’ and returns

% the local maxima ’label map’ L performing thresholding with value
% ’'threshold ', while checking a window of size ’'neighbourhood x 2 + 1’
function [L] = nms_ tk(inp,threshold, neighbourhood)

[M,N] = size(inp); % ’inp’ has M rows and N columns

% Reshape the picture to 1D vector, scanning the ’inp’ COLUMNWISE.
R = reshape(inp, M«N, 1); % R is the 1D reshaped vector

% S — the sorted values vector,

% | — the corresponding indices
[S, I] = sort(R, ’descend’);

mod(I—-1, M) + 1; % Sorted row numbers (the first index is 1)

% Now calculate the row and column numbers in the sorted order
= floor( (I-1) /M + 1 ); % Sorted column numbers (the first index is 1)

P
Q
% The solution vector. Initially there is no points in solution

% e.g.set to '—1’
solution = zeros(length(P), 1) — 1; % "—1"'s vector (zeros — 1)

% iterate through the points starting with the largest value
for cnt = 1: length(P)

if (S(cnt) <= threshold)
break; % exit the loop if reached points
% below the threshold

end

R

p, q are the coordinates of the current point

= P(cnt); q = Q(cnt);

delta _p/q are the vectors holding the horizontal and

vertical distances from the current point to the others,

% located after the point in the vector

delta_p = abs( P(:) — p ); % Subtract p from each point value in P
delta q = abs( Q(:) — q ); % Subtract q from each point value in Q
% ’'select ’ marks the points (with current index offset) of

% located within the ’neighbourhood’

select =( (delta p <= neighbourhood) & .

(delta q <= neighbourhood) );

RN R RT

% set current point within the solution if there is no
% neighbour that is already set (that is, has greater value)

if any(solution(select) "= —1)
solution(cnt) = 0;
else
solution(cnt) = 1;
end
end
% Find only the coordinates of the solution
solution = (solution == 1);
P=P(solution);
Q=Q(solution);

% Build the label map
L = zeros(MN);
for x=1:length(P), L(P(x),Q(x))=1; end;

11
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function [L] = nms_tcg(inp,threshold, NH)

[M,0] = size(inp);

% L is the label map. 0’ is for ’outside point, 1’ for inside,
% '—1° is for undefined. The initial values are all ’'undefined’
% except to the "border"” of width NH that always ’outside’

L = zeros(M,N);

L(1+NH:M-NH, 1+NH:0-NH) = -ones (M-NH#*2 ,N-NH#*2); %

i

% Perform thresholding to reduce the run time

I = ~“(inp > threshold); %/ is boolean matrix with ones for every point below
the treshold

L(I) = 0; % mark all of the points below the threshold as outside

cont = 13 % flag indicating the algorithm should run another pass

while cont
%perform single algorithm pass (see SinglePass subfunction)
[L,cont] = SinglePass(inp, L, NH);

end

% Subfunction implementing single algorithm pass
% Returns updated label map and flag indicating that there is another pass needed
function [Lout, cont] = SinglePass(inp, Lin, NH)

% find indices of all undefined points
[P,Q] = £ind(Lin < 0);
cont = “isempty(P); % cont gets 1 if there is undefined points
Lout = Lin;
for cnt = 1:length(P),
p=P(cnt) ; q=Q(cnt);
% Obtain a neighbourhood window of the current point’s labels
W_L = Lin(p-NH : p+NH , q-NH : q+NH);
if any(any(W_L == 1))
% some of the neighbour points is ’inside’
Lout(p,q) = 0; % mark the point as ’outside’
else
% Obtain a neighbourhood window of the current point’s values
W_Inp = inp(p-NH : p+NH , q-NH : q+NH);
[I,J] = £find(W_Inp > inp(p,q)); % Find neighbours with greater values
if isempty (I)
[I,J] = find(W_Inp == inp(p,q)); % Find neighbours with
same value
if (I(1) > NH && J(1) > NH)
% the point has the maximal value within it ’s neighbourhood
% and has a precendence before other equal values
Lout (p,q) = 13
else
% There is a point with equal value, but with higher precendence,
% so copy it’s label to output
Lout (p,q) = W_L(I(1),J(1));
end
else
% there is some of neighbours greater than the point
% so copy their label to output
Lout (p,q) = W_L(I(1),J3(1));
end
end
end

13
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% This function implements the Moravec algorithm. It takes
% the image, and the displacement amount (how much points
% to shift the image) and returns the ’cornerness’ map/
function [Map] = moravec(Image, disp)

The next matrices are kernels for calculating differences
between two points with given image displacement
"displ ’ in each direction.
hor = [ 1 0 ... —1] of length displ+1
ver is transposed hor
diagl is (disp+1) by (disp+1):

[00 ... 1

o0 ... 0

diagl is (disp+1) by (disp+1):
[10 ... 0

NN NI I NN

00 ... 0

00 ....-1]
hor = zeros (1, disp + 1);
hor (1) = 1;
hor(end) = —1;
ver = hor’;

diagl = zeros(disp+1, disp+1);
diagl(1l,end) = 1;
diagl(end, 1) = —1;

diag2 = zeros(disp+1, disp+1);
diag2(1,1) = 1;
diag2 (end, end) = —1;

Img = double(Image); % Convert to double data type for calculations

% Perform filter operation (correlation) with each one of the
% difference kernels and return matrices with same size as image

D1 = imfilter (Img, hor,’corr’,’same’ )."2; % Horizontal variances
D2 = imfilter (Img, ver,’corr’,’same’ )."2; % Vertical variances

D3 = imfilter (Img, diagl,’corr’,’same’ ).~ 2; % Diagonal variances 1
D4 = imfilter (Img, diag2,’corr’,’same’ )."~2; % Diagonal variances 2
[M,N] = size (D1);

V=zeros (1,4); % Will store the variance in each direction
Map = zeros (M,N); % will store the result map

% Iterate through the points and calculate the variances
for m = 14+disp: 1 : M-disp ,
for n = 14+disp : 1 : N-disp ,

V(1) = sum( sum( DIl(m—1m+1, n—1:n+1) ));
V(2) = sum( sum( D2(m—1m+1, n—1:n+1) ));
V(3) = sum( sum( D3(m—1m+1, n—1:n+1) ));
V(4) = sum( sum( D4(m—1m+1, n—1:n+1) ));
Map(m,n) = min(V);

end
end
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MIRXIN .MIDI KD MRXINT D DX 079y XD PN IR PR 7377 AON2 AN meeb marp
NMS 1791 ,nnx 779p1 5w 7117 0y R MR .8 IR MIXTY 1% MO0 [pYT2 MmN By %A1

2TEBR 121 MRNIY AOR 22 7 X 7 5T
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nroenk mamn 5y Moravec on AR N7 MIRZIN 8 1K

Harris & Stephens BN*W2R 3.5
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LRI 792307 9y 72307 Nan 5y PRI D3 METMIPIR Ko7 NN 19971 ,(@7p7YR DT Nt
TM2N3 OX .OPIWERT DT 932 ATIPIT MW AwnNT? NIWHRAT Anou Wk [3172 01000 07
TDIR2 DTN TR P33 7T MY YT DY 3NN TV DR D1 101 70 AR P20 DY MR

X277

Buv)= 3 w@y) I (@+uy+v) - (zy) (1)
V(@)

Sw ST A WA 2w Ay A - (w, v)7 (2, y) AP e e - 1 (2, y) R
(£, F1)71 (£1, £1) - oonoadxar (0, 1) = »33x 11092 ,(£1, 0) X071 *p2IR PP2 IR TYR

ox P ox 0 onw o3y NPpna Y93 7772 R CTAnTITI Pena nxpie - w (o, y)

PN 720 BP0 nm By pema v R (25 + 1) wxo v —y| < Somju—x| < S

»1 By 1IN 223y 0IRI 11PN WRNw 01800 0
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IR OPD°X7 0’27y YR OMPPNN 0PUIPOYT DY 0N w YW 0°37yR By A9axTT NR Hual ox
NR 27p1 Pwyn 1IR3 7PXPNDT DR 3wn2 NI DY 2waR 110 P32 MNwi 237y DR 1N 5710 PXpnen

N2 ML PR T Y [ (x4 u,y + v) oM
Iz tuy+o)=I(z,y)+ L(z,y)ut I (z,y)v (2)
52p1 (1)72 (2) nx 2x3 08 .1 v nrpona maman 3 1,7 I, R
E(u,v) ~ Zy:w (2,9) [L (. y) u+ L, (,y) o]

Papn oW Mows TR (X, y) IR URwl

E(u,v) = Z w (Iyu + I,v)° =
@y

= Z w (Iu? + 21,1 uv + [51}2) =

Y
= u22w1£+2uv2w[x]y+1)22w]y2 —
T,y x,y x,y

= Pu®+2Quv + Rv? (3)
IWKRD
= I’!Quw
= (Izjy) ® w
R = I!@uw
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ki ’737 N3 A WD
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np>1 w Ponn M2 oy J(Harris matrix) 017 Nx»un owa 03 A1 DRI 9300n (w 1900 oy
JM3 010 NP3 MDD, E7IDIPN TN MUIDIRT NN TR R0 113D 2y 1on
(u, v) Mop bw onwvan 532 E Sy a9 mnw 0 5y nrvprn (9933 171y NPl IX) arB
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Harris & Stephens on o 4 aneanbx

function Map = harris (Image, radius, sigma, k)

I = double(Image);

% The differentiation kernel

dx [-1 0 1; -1 0 1; -1 0 1];

dy dx’; % dy kernel is transposed dx kernel

% Gradients calculation

Ix = conv2(I , dx, ’same’);
Iy = conv2(I , dy, ’same’);
G = fspecial ('gaussian’,radius, sigma); % Gaussian Filter

% Elements of the structure tensor matrix A

Ix2 = conv2(Ix.”2, G, ’same’); % <Ix"2>
Iy2 = conv2(Iy."2, G, ’same’); % <ly~2>
Ixy = conv2(Ix.xIy, G,’same’); % <Ixxly>
% M= det(A) — kxtrace(A)"2

Map = (Ix2.xIy2 — Ixy."2) — kx(Ix24Iy2)."2;

.0°1IN1 NINWY 0171 HY2 03 11P0 oY NG T wn nR wann (4) onabr

oraoRT .10 9rR2 MR 103 (NMS=7 oo oK 717 n2ymi) DR MaoRT N30 MR3IN DR

DRPAPRA .3 Dw RO OPTN (R0 Pw mnw) o = 0.77 k& = 0.08 o™wnien oy yn

NPW T DY anMIPRT MATINT IR NUwD 11 1910 DR KD IR L NPIAR NIPD W TP DR T
OPMR TR DPPRLeIRT 000nIen AN 9o% Sax ,oonwn o0 unien

0N LRI Dw mnona 12

T2 RO PDINA ]’1'7!1 oy ﬂ’317712.11|7ﬂ nowe .oaRwn 1T NIPMAan 0P 0°2210n DWni e

41722

TP Mp Swnk OX .NnNT D DLIRYTIAL wnnwn DRTNORT NP0 Dwy? mea e
53% W DLIRYTIAT N AP APAY 1957 WY ARXIND WK AN Nw 0%y I3
5y onbRT Yw wy? mroni NR T2 1 Y NP0 2wnn RO D09 v oo
9277 X ,JUPN NTTIA AP NYBWM PAWNA WP MTIPI NP 0 JOWAT 19N NN T

41X777 7RT DRY 21W°n N1°212°0 DR i by

"W AN DY DLIRYTA 0002 By Dawnn A nnzyn ;‘I’R‘?WWP-‘I nxsun bY 0K nron e

LPEMUIPIR 70T MUOIDIRG NN ;7292 3D
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k=0.080000, sigma=0,700000

DIDVOD> DATADR DW AR MRYIN 110 R

k=0.040000, sigma=0.500000
T T

k=0.040000, sigma=0.500000
T T T T T

NPAPAR MDDy 0IDV00 N DNIOR DW XA MIRXIN (11 TR

Shi & Tomasi oM 3.6

%17 (Jianbo Shi & Carlo Tomasi) 772300 NYOINRD 110 1277 *w 123873 1994 Niwa
Sw [ ANw NPNPER TN WHanwn T v L[4]72 Dy%03 MOw WRM 0 DnMIOR? MY

o (4)=3 Wwimn M, Tn opr2 .00 Sw A mRSMPIRT nXaun By X 03 00120 IR 00
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Shi-Tomasi on* PR 5 anT bR

function Map = shi_tomasi(Image, radius, sigma)

I = double(Image);

% The differentiation kernel

dx = [-1 0 1; -1 0 1; -1 0 1];

dy = dx’; % dy kernel is transposed dx kernel

% Gradients calculation

Ix = conv2(I , dx, ’same’);
Iy = conv2(I , dy, ’same’);
G = fspecial ('gaussian’,radius, sigma); % Gaussian Filter

% Elements of the structure tensor matrix A

Ix2 = conv2(Ix.”2, G, ’same’); % <Ix"2>
Iy2 = conv2(Iy."2, G, ’same’); % <ly~2>
Ixy = conv2(Ix.xIy, G,’same’); % <Ixxly>

% eigenvalues calculation
detA = (Ix2.xIy2 — Ixy."2);
trA = (Ix2+4Iy2);

lambdal = (trA+sqrt(trA."2—4xdetd)) / 2;
lambda2 = (trA—sqrt(trA."2—4xdetd)) / 2;
% The cornerness map
Map = min(lambdal ,lambda2);
WIn TR TR
My = min (A, \o) (5)

1 by 2wond ooana A aRunn Sw 0vnsyi 020yn o A, A TWRD

A =

trace (A) + \/trace (A)? — 4det (A) ©)
2

MATLAB-2 nvwi wurn Nk I (5) anv e
At aeRa radius = 3,0 = 0.16 0vn0 Oy A% MIRRIN DR MRI? 01 12 TR
NPT MTIPI 1907 03 737 AOUI P ANNNNT AN Pw M1 Nwn PIn 1amna men 5o nR

DA 19X NANWRT MAR N7 Oy 0°TPR 172 Maw oy =l nPNEaoR Mow by
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PR B NEINT 3.7
anvmueRT Mapy  3.7.1

(Miroslav Trajkovic & Mark "7 pam 'p>2p> v 250170 > Dy nmo X7 o> bR
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mMTMpan op°n 216 IR

VYD W°N> 07N’ (rB) *2IRM (r4) *POIRT P '[11&7? mawn 27y

ra = (In—1Ic) + Ly — Ip)°

rg = (IB_IC’)2+(IB’_[C)2

My, 50 >IwRIR 27PR AR 93p% 1003 1R

Msimple = min (T’A,’T‘B)

2T ONNPR NTAY S DPNwRD 2025w MTP1 DY R 12°08 TwaRn AT Ty
y1371 5w Ao TIRD Ml bw wena nwnenwn Interpizel Approzimation 1pn now
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PRI WY 280 ARRNTY AB'M A’ B’ oyopn by Q-1 P’ 10 mmeRnnn mTIp: cnw 191 ,7HRNT2

:0°K27T DPRINT WPPRPY 7D ,MTIPIT 01PN NR Y2p° WK ¢ 7o wuno o3 A (17
P=Q=AonP=Q =A"Rt=0DR e
P=Q =B omP=Q=BRt=10DK e

-Q nmpan JA'B’ yxnxa - P ampin ,AB yupn yxnra nxxm P ampan ot = 0.5 wRS e

AB' yxnra Q' A'B yxnra

P~ A nymip1 pa promn nR o0 ¢ A ABA'B 312017 y9% 7R DR 123 OR 2505 1983 R

Q7 A" nmpan

29



Interpixel Approximation nvw :17 9K

27PN ATNPET T DR PIATY 11 Ny

Minterpixel (C) - I'IliIl (Tl (t) y T2 (t))

te(0,1]

Bl =]

n(t) = (Ip—1Ic)" +(Ip —Io)* (7)

ro(t) = (Ig—1c)+ (Ig — Ic)’

RPY 182 2990 171 Q' P LQ L, P mimipaa 11aRiT nmn nR

Ip = (1—t)I4+tig (8)
Ip = (1—t) Ly +tly
Io = (1—t) Iy +tlg
Iy = (1—t)I4+tly

%3p1 (7) Tin2 (8) nazn > By
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Minter‘pizel (.1', y) = tgfér%] (Tl (t) y T2 (t))

OX NN AR 7Y 2wInn 772y a7pan Sw QWP nan R (I, y) WwRD

™ (t) = a1t2 —i—2b1t+c
T2 (t) = a2t2 + 2b2t+C
by = ([B_[A)([A_IC)"'([B’_IA’)(IA/—IC>

by = (Ip—1Ia) (Lo —Ic)+ (Ip —Ia) (Ia — Io)

C = Tpx
ap, = rp—rg—2b
ay = rp—1ry — 2by

RS Papnn omrni °3 ([5]) MR 1N

c- & J(b<0)A(a+D) >0
Minterpixel (37, y) =
Mgimple (z,y) , otherwise

WwRD

b = min (bl, bg)

a = rg—1ryu—2b

S wenn R nwnant MATLAB nion 22n 6 ono1aoxa

.18 91R3 mr1% 11 nrnren non by NMS nbysn oy mp°72 nnnn By onvubRi nXeY NRRIN DX

31



"P22P7 DATAOR 6 BRTNTN

function Map = trajkovic(Image)

Ic = double(Image);

i

% form the matrices la, Ib, la’, Ib’ as shifted Ic

Ia = Ic(:, 3:end );
Ia. = Ic(:, l:end-—2);
Ib = Ic(3:end, :);

Ib = Ic(l:end—-2, :);

% make the matrices same size
Ic = Ic(2:end—1, 2:end-—1);

Ia = Ia(2:end-1, :);

Ia. =Ia_ (2:end—-1, :);

Ib =1Ib( :, 2:end-—1);

Ib =1Ib ( :, 2:end-—1);

ra = (Ia — Ic).”2 + (Ia_ — Ic)."2;
rb = (Ib — Ic).”2 4+ (Ib_ — Ic)."2;
C_ simple = min(ra, rb);
Bl=(Ib—Ia ).x( Ia — Ic ) + (
B2=(Ib—-Ia ).x( Ia_ —Ic )+ ( Ib_ — Ia
C = ra;

B = min( B1, B2 );

A =rb — ra — 2xB;

Ind = ( (B < 0) & ((A+B)>0) );

Map = C_simple;
Map(Ind) = C(Ind) — (B(Ind)."2) ./ A(Ind);

T)ox( Ia = Ic );
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55 WK py D M13m2 DwRnwn I3 1oAY MR 711X 0700 TN K 7350 327h N by

5w by, F nrepnan nX1apn nPIpne MR pyn bw onmga nmion mIpae 1xvn 1w nme
(arity) owmIn T20n Mbya MPpnan nXap X0 F awxs T 0%rniun niapn neepnon - yyn
oubpi 1w ooy1p 555 7173 1w (0BR arity oy) oumin X5 nespne nx1ap X0 771 oarn 1T
Fy2 Nz Sw 02327 07 THw 00NNERY RPIS R AMIE DD DIRTRT MBS N TO¥pNen bw
22 9vR2 yyR myzara nxvb s f(X,Y) = (2.2 — £) 4 (7 x cos (V) m3pnon xenT>

A2.2,11,7, X, Y} C T {+,—, x,+,cos} C F IR
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g oSN R 4.2.2

:07°0°02 DD AWSWA YRINT® 791D NUNPRNAT 1P0IPDINT NTYXY
Grownow e
Full-nnow e

Ramped half-and-half -1 noow e

Xpnan Sw TP17°osn wRa Initialize(root,1) A2wan *10 By 31 vI1 %3 Full Grow muwa

CFull=n noow 13y 8 anm bR Grow =1 N w 7y 7 on a1ora Nk Initialize

JNRM 572 R maxdepth 23R ppyL Ty pey 931 nrab 913 xuw vy Grow 1 nwwa

227 Py Ly oAk Tan 03 o8yn Full nowa

Grow nwa v7o NP’ 7 RN

InitializeGrow (node, depth)

end

if depth =1
randomly select node from F
else if depth = maxdepth
randomly select node from T
else
randomly select node from FUT
end if
if node € F
for n=1 to arity of node
InitializeGrow(n'th child, depth+1)
end for
else
return
end if
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Full nvwa 1o nvx’ 8 an b

InitializeFull (node, depth)
if depth < maxdepth
randomly select node from F
for n=1 to arity of node
InitializeFull(n'th child, depth+1)
end for
else
randomly select node from T
return
end if
end

ooy Hw AW 1901 TR DRI WA 570 mwwn Nk n2vwn Ramped Half-and-Half now
bW ann AR DY VI PRPRNAT PORIRAY nwam DR A2 . Grow™ Full 7 by oogun

05T 0730

neavEN nwe  4.2.3

D123 PRIPR DIRY .0NAA Pw 00Xy NN Bw enwn v DY nyxann DRy P2 Avm Ny
9% OTIPA NTA Pw 27 HYn DRI 7R .0°EPMIwR 0NNXM 0°0783 %Y NN 0PI 1w 0NNy
MPRIPR PIPIDL PV ORIPR MR Dw 18507 T By nyxanm vt nPwe .wInm M b A

SO T mernnn ax2pmn

OPSINT NOYn 4.2.4

MNNN2 PUIY MR NPT W NP3 TN RIZND wIT T2y Y32 e 13790 NPye 1M
TR ORI NI POIY MTIP OY MIMN A0 DY NI DY 0nn bR R 93 DR P i)
NP2 PITI AN 101 W ROW MTIPIT NS 101 MY MTIPIT MN) 191 onTaRT YR IR

(MTpIn opn

YIMIDIN MID CUPT MVIDIN NNVVAT 200 2MAPN 4.3

MWW PNV ITINRD MY PPUIIR MPD NPT DATIAPR MRV OVINT MISNT MIPY DR
Qgon 5w mn: o 5y J[10] amaya wxm (Leonardo Trujillo & Gustavo Olague) 3
om2 wwn wR T 0°ornet F nvepns 5w o 1R O (1R 0pPN NRW) D1Yp DR oRT

JPIPRIPIAR MDD Y172 DRNAORT Ny 19 DR 13y MRl " N
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weenn anan 4.3.1

mep 17 Foury™ Flary WRI E = Figpy U Fogpy 7 5y mipa By o mny cab

LSRN NP3 NPANRT NPRPIan

FQary = {+7_7|_|7+7X}
Flary = {A7A2710g2<A>7EQ(A)7G(O:1>7G(U:2)}

= nrepnon mREIN DR IR 772 05rnon R 9 v 007y Daph 1w qums xin A IR
DPPNI0N .0 BNID OY YOI YWY MLIDIR KT G A10N B IR0 PR MRR X0 EQ

o MIAIY

T = {Ia Iazlv va LCE:C) L:cya Lyy> Ly}

MAtan A L,™ DR300 T by nwowin U'7PTI namn R I, ,UbPﬂ nann R 1w

W IM22 NPOWRAT NATAl Oy -'l’Kf?DJWP " 5y mawnei w 11122 N1OIRAT

L, = IxG,(c=1)

P9 X7 2wnna’ 73vn annna 17°3y0 TIP3 it '[1135 2 AN 7NN DRI 77182 17n2] aRrigapley)

LT3 MR IROMY L,ATIP] 552 MK Mnan Sw e %P 5y yToma 03 ROX Ry AN

2ORRTINPN moayn 4.3.2

(repeatability) 7777777 nTma Dwnnwn 3R YROMY Iy MR NPT bR noyne

MR on bR X B MIREINT TR PRI NIV MITAN PR DR 012 78I TN RAY
ATIPI WP ORT P L ATIRN2 W R D010 10 ubpa navan st bw oonw oowwh oma
I; Aamna myy 5y amn [; ubp N3N zp AP NPT MNw mMItn 990m3 My By nn nmemon
21 PYTIPIT 12 O LT D2 MInani 03 DmIn Muwan TS .z MPRNM 7T 72 ARYNI OX

WRD 7H1,i RN PIRMR0LT T DY TR 3 ;7

r;, = Hl,ﬂl
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MR R LMW MINN N PY NMRANT MTIPIT CNW 172 O KT NPEIAMIT ¥R M00I0
53N 5w mnw N IR N
MMBOY W1 I M DR TP nIn By manng 55 oamwn XD 0w DPNPR DORpw 110N
MPT LMI0N T NRYAW O3 113WN2 NApY w70 Py N .00Bmwni 0P IRI MRENIT MR DR P
MR MR (25, 25) MTIPIT AT A0 .x; DW € DR 7127302 AP AN OR AwnI ; TP

by N1 € AR°AY Oy NPRNMm ,Mamnnn nw> anmwnn

Ry () = {(af,27) |dist (Hya7, x7) < €}

nnowun 07 By [, Annm mmren mTpin Sw T; (6) MR TR DR DTN AP PO

|RL‘, (€)|
min (71, 7;)

rie) =
SMRNTA ;7 I mamn2 wniw mTpin 993 mon on vy, = [{z5H M v = [{2$}H wRo

“w 75 J mnmnm oK 23 5y K MmN o7 By ni maIan v s (€) IR T

ri,y(€) = mZTK,Ii (e)

g mnmnn 207 J manani 937 5y byemin K Mo bw 0oyt T Wi v g (€)
D%y Wi nT anIPR AR MR 12 0wRNwR OR DIR NOIDINT 2P0 20 T KT T
XD MTIP1 DN DMLIDIRT NRVXNRY X0 1> wina bond 37 KD mipn 0noona TRy
MISWT MTIPIT PP PAIAM OR 1D 7IpR2 LANRNA DY 0PN DMK T TR T MBpnT nuviyn
MMM DwrNwn YIDIT POINAR 11PN 73 DY N 0 M3 YT 7 Dapl e qup
MAMS A% 290 T MBI (WP MNMNG TT°IT M) TAR DI MANDNT PPy MR 7270 oY
1DIRI MBN 2w TXMY A3 NPT Oy TIP3 MY w0 IR TR0 1D IR 91X MANen MTpl

0”595 0°nM3 000N f neo0 ovinn ﬂ"’RPJWB’? 1377 2

F(E) = rigle)- ¢3¢0 Ny

OR I DR Pupnt onaT R Neg™1 mTpan 5w B RN DR o RIPN ¢ DPRMAT WRD
WATIW Ann MTPI NN I MOIRIRA

[ extracted points \”
~ \requested points

Y
N%
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(sigmoid) TXMP0 NEPND R @,

! H, < H*

1+€—a(Hu—c)

0 otherwise

I, oW nnmn Sy anaw Pyt mTpl e nvamnan nubanan bw emwvIRa X0 H, TwRd

s P¥A TIRD J AoIRT TInn

Hy = =37 P (u)logy [P (u)

Pw IO P BY NaMPRT L Y JIRD MTIpAn bw mabanan nxpne X1 P (w) TwRD

DI NIMN TINN MPPERR X2 2yapl H™E Sy 007y 1R TIRD PhIyn mTp: opn

mNenn 4.3.3

mnan M Matlab v GPLAB *551 myxnRa wino i onuby Nk mw” 2R P9
2w 0>7pnnn o [10] onTay2 .0onw O212°0 Oy "y T3 R DI0IN PW 1NN WHNw O 0
o»vnnni oMt wr IPGP2- IPGP1 - an b bw w12°mi RN TNk 1w 200K

orow

IPGP1: G(oc=2)*%[G(ec=1)x1—1]
IPGP2: G(o=1)%[Ly Lyl —G(0c=1)%[Lyy - Ly,

4.3.1 yoa 77am 020 0NN TR PO WK
NRXIN PR MRS 107 23 RN MATLAB-2 1 PG P1 Mu 2R wwn NR »3n 9 onuby

JPIPRR 3N By Inxan
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IPGP1 onabx 9 ansissx

% Function returning the "cornerness" map
% of the Image using the IPGP1 operator with
% radius of gaussian filter of ’radius’

function Map = ipgpl(Image, radius)
I = double(Image);
% gaussian filter with sigma=1

Gl = fspecial (’gaussian’, radius, 1);
% gaussian filter with sigma=2

G2 = fspecial (’gaussian’, radius, 2);
tmp = conv2(I, G1, ’same’) — I; % G(1)x1—1
Map = conv2(tmp, G2, me’); % G(2)x[G(1)x1-1]

nonong annn 5y IPGP1 nxan @23 R

2920 5

owmnn P'?Tl RW MIPET "N°T N°°ya ]11115'7 D”ONbP DoANPAPR 9807 XTI WRNT T ATIAY3

wnmnni "?’D.PDTI WM N2 DX DPXINNT 07N APRT 1RIN 012 .nawmnan 0°R7 5w N am
0P »0Ix MIdN MYyXRNK1 0°wTN DMK MNPD MWW AR 12 12 .07 D°TAYNan Pbﬂl
07037 AT NR DAR T 7TV MM PR 12y MPBT T MR X2 M2y Sw 20 7000
wIn 0N 20 NAWNMNG 73K 0NN Owennan 1OR 0T7ay0 yab DPApya MW am Mapyn 5w

25w WwR IR TP POR 1T M T KW 77192 TNanm nvom
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