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MATLAB HE= &R #(Image Registration)F% i

By Garima Sharma and Andy Thé, MathWorks /A =]
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A EAILLS MR B ERTE (Calibrating)

{5 FH S HEEY T B.45 ™ ( Image Acquisition Toolbox™) » F {4 webcam FI4L
YN E AT N BIA 52 5t A E] MATLAB fY T/EE F » AT4MNE RS Y 2
GigE Vision® 7 - webcam Hilfs FZ#( interface /1 -

R T IRRCETA MR - FRIMTEREE T oA EEEE ~ RS ~ SRAT RS (VR IEST
FEEHVRIAHEHE - BB RIS RE ERE TIRVIERE - HUARE ~ AT
Fofete) o BURHERM: - B EIEaiEd - RRCRE Ry 295.15K - jifEE

23 BRE (A 5 5 0.98 -

%% IR Camera object creation ant
irCam = imaq. v-deouevAce( gige'
irCam.ReturnedDataType = 'nativ
irCam.DeviceProperties.IRFormat = 'Temperatu ::;;sca::::rx':
irCam.DeviceProperties.ObjectDistance = 0.91
;zCam.Devzceonpezc;es.Atmosphex;cfemperatu:e = 295.15;
irCam.DeviceProperties.ObjectEmissivicy = 0.98;

coniiguration:

1, 'Monolé"'):

IZ' ~ LL

% Webcam
webCam

:L‘:(_‘" creacion:

(=24
= imag.VideoDevice('winvideo'):;

$% Acquire snapshots

imageIR = step(irCam):;
imageRGB = step (weblam) ;

FERE

FIF e T Ef(Image Processing Toolbox) A= imshow( ) ZRELLAN

SRR RRIPIC&HAEL T 16-bit FVER! - HpEEEEHR
FEEEECIE £y 100 2 K(MK)HIHE & @ 7E5% T%%ET?U%%ZHU » PR R
17 17 ¥ LA % (contrast adjustment)([&] 2) -
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2 > (LIMREGHVHLL R

HIEA imshowpair () BNBUER—HE PEURRER &

Fixed = imread('IR image.png');
Moving = imread('Webcam image.png'):
Moving = rgbz2gray(Moving):

imshow (Moving):

-all v - VaTw Lic 42 ~ieaJd

imtool (Fixed) :

$% View the images side by =ide in a montage

;mshcwpa;z(F;xe&,Mov;ng,'r-::;;:'):

AR ROt TR E B LAVEEE - fFE “falsecolor' - EHYBAEIRZEL
(color band)zREET7 AR RGB 245 » #1 'blend-FHATRZAL alpha JE &4
(blended images) ([& 3) -
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B 3: 7 EFITRIE © 'falsecolor' » 'diff' » FIRI{EE(E “blend” (RE)
EOETN R

2 L

PN ARBAIGRAGAAEIETE - H It E AL MR A B [ 2 #2148 (fixed
imag)- fii webcam HUR {5 & 2 2% (moving image) [ElE - BUERFRES S -
BTy B FE e Eh G EL S E 2GR - F PLEZ8 58 (intensity-based)
R BN GRCEERUATR I - ATAFRIHE webcam RISV - FIH
'rgb2gray () 'HREURE G GEHRROKIE G -

SR B G PR T BAE0Y imregister () FREBURETIRE G » BT —¥HE
G2 4h DI gna s RS niei B Bhss G e R — (EAE DU Rl (metric) ~ 5%
fEAbas (optimizer) F1—{EEHA LI - FefEEH imregeconfig() #4HC 'mul timodal
BETE > 195 'metric' Ml optimizer fH o ABRIRMEIESEINIERA inregister
() RREHP M R R BT RE L -

.-..:.; re parameters in :.‘_.ﬂ,—-.-‘<~

Opt-'fu.z’! metric] = -MQQCO"!--Q( ltimodal'):;

SAGRRCAERRLG  FAFIER imregister () BREY  FHILELIE (default) ALY
"translation' > ZAR[ER] imshowpair()RERESE R o Zal BRI lE52 5 0V
ERERAELegEr (B 4) - BEEEENZEMER 2 iV - ForadEi(scale)
HfieE(rotation)y i &

$% Default registration

regiscered = imregister (Moving,Fixed, 'transliacion',optimizer, mecxric):;
figure;

imshowpair (registered, Fixed):;

title('Default ragiscracion'):
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4> THIeEEIRARTMAESE R

EER B LA EER G T A PG HIGE R - K 2 EH R E
{5 (optimizer) FIFH LA #ER T (metric values) 1T RIVHRES © SHIMEZEER
& BEZR imshowpair () AeREFASLEENE AT IRMA REIR G EEIER
7 AHETTSEANEANFTANEICE G - & EslEEN inshowpair () N
FEARENRE(LIEZ > fl40 falsecolor', 'diff', 'blend' Al 'montage' » A RE
R EAVECE R P R S Y PR A R -

SRS HOR T A > BAPHE imregister() sPRYBEHAF A 12 ' translation’
AR similarity' o

%% Final registrarion

registered = imregister (Moving,Fixed,'Similarity',optimizer,metric);
figure;

imshowpair (xegistered, Fixed) ;title('Final Regisctrxation'):;

BRAERAPTE —EAH & AR G - IR E B T (E5) -
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5! mIBHIRTAELE R
= 2R KON R &SRR R Gk B A FRACR A @ e fnf A&

{EHIRR S RIEECRE

Ry TAEHIIRIE - FoAr (s A B RS 8 45 T 246 (Computer Vision System
Toolbox™) A K& g = (cascade) V)= IS - AV MIZs(E ] Viola-Jones
HEESE > kR Haar 86 (Haar-like) 55412 %1 Gentle Adaboost 47
i3 (classifier) AR 5 AR EARRF T 2T 2 —(E 00 77 B AR @ s (5 N 2R AE
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$3$ Detect the eyes Zn the RGB image

eyesDet = vision.CascadeObjectDetector('EyePairSmall');
bbox = step(eyesDet, Moving):

drawBox = vision.ShapelInserter ('BorderColor','Black');
image = step(drawBox, registered, int32 (bbex)):

hold on; rectangle('Position',bbox, 'EdgeColor',[1 1 0}):
subsIR = int32(bbox({:,1:2)+bbox(:,3:4)/2):

3% Compute temperature near the eyes

value = mean2 (imcrop(registered,bbox)):

foreheadTemperature = value/10 - 272; % In Celsius
foreheadTemperature = (foreheadTemperature*9/5) + 32; % Convert to
Fahrenheit

¥ Embed temperature on IR image and display

ti = vision.TextInserter('Coloxr', {255 0 0]):

ti.Location = int32(bbox(:,1:2)+bbox(:,3:4)/2):

ti.Text = sprintf('%3d F', int8 (foreheadTemperatuze)):

contad) =

vigsion.ContrastAdiuster ('CustomProductinputDatalype ', numerictype([1,32,8)):
imageContrastAdjusted = step(contAdj, Fixed):

textAdded = step(ti, imageContrastAdijusted);

text (320, 180,'98 \circ F ', 'Colorxr',f1 1 0])

R FRMIE AR 728 > BT EAER] webcam s2{G HHVIRHE JIHE » Rhfikk
KLY (G SEATHRIE AR RE (B > PR S B B E B B AR B (GRS AT A3
FIehr R E BN E K EREER - A — AR T AE R B A 5%
e (&l 6) -
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