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Exercise 1 - Blob Detection [3/10]
Develop a simple 'blob' detector. The detector should rely on the LoG filter.
1.Implement a function to detect blobs of a given radius. [2]

2. Add an extra parameter to the detector to select either: i) dark blobs, ii) light blobs, or iii) both.
[0.5]

3. Extend the detector so instead of a single radius it accepts a range (min, max). [0.5]

Test the detector firstly in the images 'black_dots.jpg', 'white_dots.jpg' and then also in 'coins.tiff'
and 'circles_{}.jpg'. Present the results by showing the detected blobs as circles in the initial
images.

Mepypa

Z€ QWUTAV TNV Aoknon pag {ntnlnke va dnuloupyrooupe évav alyoplBuo o omoiog va avixvelel
blobs ocuykekpluévng aktivag oe INTOUEVEG €LKOVEG. Meploxéc dnAadn oL omoieg meplExouv pixels
LLE OUYKEKPLUEVEC TIMEC PwTEVOTATWY. O aAyOpLlOUOG pag TpEMEeL va elvat o€ B€on va avixveLel
okoUpa blobs, avoitoxpwua blobs i kat ta dVo pall. Emiong va pmopel va ekteAécel Ta
TIAPATTAVW KoL yla LeTaBANTA aktiva. MNa vo To KOTopEPOULE QUTO apxkd Snuloupynoape éva
pevoL Tto omolo {ntd amod tov xpnotn va emAeEeL TV dwtoypadia. ZTnv cuvEXEL TO av BEAEL va
QVIXVEVUOEL AVOLXTEG, OKOUPEG N Kal TI¢ dUo TIHEG dwtewvotNTwy. Onwe emiong Sivel kat tnv
emloyn avixveuong yla PHeTaBANTEG TIMEG akTivag. TEAOG {NTAEL TNV emlBuuntA 1 To €UPOC TWV
emBupnTwy aktivwyv. MNa tnv avixveuon twv blobs oapyxlkd HETATPEMOUUE TNV €LKOVA HAC OF
grayscale. Epapudloupe eva LoG ¢piAtpo . XpnoLHLOMOLWVTAC TO CUYKEKPLUEVO GIATPO OUGCLAOTIKA
SnuloupyoUUE TIC TIEPLOXEG Tou B€Aoupe va SouAféPoupe adol Tto GIATPO pOC ETOTPEPEL Ta
Kévipa Twv blobs. MNa va Bpoupe ta onueia autd xpnotwuomnotlolpe tnv local_maxima_3d mou pag
ETUOTPEPEL TA CNUELN TWV KEVTPWV KAl TG AKTIVEC TwV blobs. Ytnv cuvéxela dSnuloupynoape TLg
find blobs. Miwa yia kaBe mepimtwon avowtd, okolpa kKal ta &V0.Adou edapudloupe eva
threshold (6mou edw to €xoupe opioel 0,7), opilovtag Tnv évtaon TNG PWTEWVOTNTAS, KPATAUE TLG
TLUEG TTOU B€AOUE.

Mo okoUpa EXW:

img blobs = img log < 0.7 * max val

M AVOLXTOXPWHO EXW:

img blobs = np.abs(img _log) > 0.7*np.max(np.abs(img_log))

Kot yia ta Svo:

img blobs = ((img log < 0.7*max val) | (np.abs (img logqg) >
0. 7;max_val) ) - - -

ESw ailel va onuewwBel otL yla TNV amotUNwaon TwV avolxtoxpwuwv blobs aviiuetwnioa pla
SuokoAia kaBwc dev pou ta epdavile ocwotd. Auto AUOnKe otav TeAeiwg dLalodNTIKA yla auth TV
nepintwon epappooca 1o apvntiko ¢idtpo (-LoG) omou daivetat va SouAevel omwg Ba Seite Kal
TP AKATW.

Ooov adopad tnv nepintwon Twv petaBAnTwyv aktivwv dgv ulomoinoa tnv non_maxima_3d ,apa
pou epdavilel pev blobs petaBAntwy aktivwv aAld Ta epdavilel OAa.
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AnoteAéoUATA ELKOVWV:
[ tnv ewova black dots.

R=20
Detecting=Light Blobs
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Ma TNV ewkova white dots.
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Mo TNV ekova circles 02
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Kot HEPIKEG EKOVEQ VLo LETABANTEG TUUEG OKTIVWV:
ESw €xoupe aktiva 10-50 kat e€etalou e light blobs
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Edw to lathos einai sti xrisi tis sunartisis euresis twn topikwn megistwn.


ESw €xoupe aktiva 10-30 kal e€staloupe light blobs

MapatnpoUue OTL 0 aAyoplOUOG pag Sev Asttoupyel omweg Ba Enpemne aAla epdavilet blobs
HETABANTWV AKTIVWV.

Znueiwon: 3 auto to onpeio Ba NBeAa va 0OG EVNLEPWOW WG EVW XPNOLUOTIOWWw To colab yla
KATOLO AOYO QVTIHETWILOA TIPOPBANUA 0To pevoy emthoywv. KoAoUoe kat Sev pundpeca va Bpw Tt
draiel. KateBalovtag to Anaconda Kal xpnolonolwvtog to spyder AeltoupyoUoe Kavovika. Etol
oo¢ mapaBEtw kot ta SUo apxela epdoov apxLKA TNV AcKnaon Thv uAomoinoa oto colab kat
OUVEXLOQ O€ QUTO otV SeVTEPN AoKNON.
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Exercise 2 - Feature Based Tracking and RANSAC [7/10]
The aim is to estimate the pose of an object in an image sequence. The template appearance of
the object is extracted from the rst frame. The pose of the object in each frame is dened by the
coordinates of the points on its contour (i.e. the four corners). Use the 'Melita' dataset to test your
algorithm.
Steps:

1. Setthe template in the rst frame, extract and store features from it.

2. Foreach frame:

*  Extract features and match them with the template features.

* Using the feature correspondences calculate the transformation between the
template and the object. Implement both the ane and the homography
transformation to compare their performance on the task.

* To deal with outliers use the RANSAC algorithm.

* Using the estimated transformation transform the contour points of the template and
draw the contour of the object in the current frame.

Nepypadr]

JTNV OUYKEKPLUEVN AOKNON KANBAKAUE OUCLACTIKA Va SnULoUpyrocoupe évav alyoplOpo o omoiog
va pmopel va avayvwpioel plo eikova oe Sladopetikd frames. MNa va yivel autd apxikd
dnuloupyeital éva template ¢ ekovac.
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ItV ouveéxela Ba Empeme va yivel petaocxnuatiopog Homography kat Affine apyikd xwpicg tnv
xprion Ransac Kal 0TV GUVEXELD E TNV XPHON TOU £TOL WOTE VO OUYKPIVOUUE TLG ELKOVEC.ESW
OMwc¢ Ba mMapATNPHOETE OTOV KWOLKA KoL 0TI pwToypadieg mou Ba cag delfw mapakatw o
HETAOXNUATIONOC Homography douAelel AdBog. O petaoxnuoatiopog affine Asttoupyet
TIPOOEYYLOTIKA OWOTA OE KATIOLEG TIEPUTTWOELG AN OXL OTWG TIPETEL. ETOL SV Umopw va
TPOXWPNOW OE oUYKPLON.

MepLkEC lkOVEC Xpnotpomnolwvtag Affine pe Ransac.







To amoteAéopata mou mHpa Xwpic Ransac dev eixav kamota dtapopd. AuoTuXWG XWPLS va EEpw
ToV AOY0.0mote eV €KPLVA OKOTILIO VAL GO TTOPOUGCLACW KATIOLA ATIOTEAECLATAL.
Onwg emiong kat ytatnv Homography n omola gv Asttoupyel kaBoAou.








