4 a a dJ 1 [ wAa
o150 INNTNUS F2UUARNMNWW TUTWN9A Tuia lumsasrnaeuvuIa

=S a Q( =
R wwileaus aha

=

=Y a @ a a a Id
IUY AAINTTUAAATUHIUUNG (IAINTTUADUNUNDT)

da a a d o A J dy v Jdaa
91ﬂ1iﬂﬂﬂ%ﬂﬂ13‘ﬂﬂ1uw1—!ﬁ WA.AT.AUTUY LDDWUDITYZNA
U )
UNANED

s a Iy o £ & A @
hll!@‘@]fﬁﬁﬂiill315ﬂﬂﬁﬂ1ﬂﬁwﬁuﬂiumu@®uﬂTﬁﬁi?ﬁ]ﬁ@Uﬂﬂ!ﬂTW D NI1TINVUIA
1 Jd A 4 4 [ 1 ] 1 1Y A 9 9
ﬂlﬂ\iﬁjuﬂigﬂﬂﬂaTﬁﬂﬂﬁﬂjﬂiwﬂﬂ@]TJ@ﬂW%%u gia@augﬂﬂummmuuﬂuwgu AYNADI
Janssminanuazideags 9InANNABINMI IATIATNRDINITANNUIUSIFILAZ YO LIVANT
o 9y Sy 1 1 1 @ A Yy R 9 o
5'Uﬂ'l‘W6U'fNﬂa’t’]\‘l"l]lflci/li5?{11!]1“'ﬁ"liJ']iﬂﬂﬁ'ﬂUﬂQiJuﬂﬁﬂuﬂl@ﬂg‘lﬁﬁﬁﬂgﬂﬂuqﬂ JADNNINIG

! [

1 1 ' A & o 9 IS 1w 2y & Y
MeAnLaazaIuved3 ldadugniunniuinnanuiuanvesyldadugniunianuaaie

Y 4
v Aav AKX

M3 NN 11517 daiu TR g nausszuuao N Tusmuuuda Tuian
o (% d‘ Q' dy (% di 1 1 9 Ja o o d'
MOudummganmnnuraunesslunsaenn laglsusssanosiues lunianigan
1 9 [ [ I~ [ @ 1 [~ da' a 4 [ [ [

Wauls lsmstuguuuvdensiunuanNudunuEIveIa0 Az ANy ULIAUYDIAINIIN

1 Y] lo o Y] @ 4 Ao Y [ [~

UANANNUBITLAVANAAN U IUNITHIANVTURUTUDINN IWIUIVeULLINITNAaBIDDMT Y
2 Minaaed laun MInaasuio InANNYNABIVBITZUUABN NN TUTINEA TuliAuaz N

i o o { o 1 @ @ [ 1 a J
“I/Iﬂaﬂ\‘iLﬁ@?ﬂﬂWH’JuﬂTWWWIu'i13J1ﬁ§'$‘]J°]Jﬁ’ﬂllﬁt‘l‘lfl1ﬂW‘i@l@llg]}ﬂU‘i$ﬂ‘1Jﬂ1'§TJ‘i‘]JﬂWWHnJLGlE)i

i Y v
A A v A

E4

Y8452 11 Tagluiaazn13INAasInININAaeInUNINYAVIFUNUNTHUNAINUANAIINY
21 wpy Taglumsnaasusnaziinisnaaosnunimm Tus i lulimsvyuuaznimwm
Tusunftimsnyu Tagiannugndesaremsliazuuuaineraaing 5 au wundmsy

[ (= A k) o 1 I Ay v Aa
msaen i Tusweuy lufinsmyuazuuui ldanormainseglunusia Tasiiunasnd
1 A Aaa =1 ~ (Y dy o AA A 9
MAzuuUmasnangalazuuumasIny 10.0  azuuutasNuHaINNAAZIUUNAsT oY
A = A 1T W 1 = A 9
Ngaliazuuumasiiny 2.6 azuuy tazmsaen W Tuswuuuilmsnyuaziuui 1ann

% 1 g 9 =y dy [ d‘d 1 d‘ d‘dd’ = d' T v
mmamsagiummmmumm IﬂEJWHW@QVI?Jﬂ"IﬂS’JLLuuLﬁﬁEJVI@]TIEI@?Jﬂ%LLHHLﬂﬁEJLTITﬂU 9.0

[
=1

491 [ S d' 9 d' " W 1 d' o
HAZNURANNUMAMASHUURAIUDIASUUURASNIND 3.0 AIUNITNATDINTDIIZNING



@ 1 1 I~{ [ 1
naaeInuMNI Tuswuuuinsvyu lasuiangunisnaaeeeniu 3 ngu Taguiianu
$00azU0IN1TI0VLIBVDIUNI NFANUTURUT Ao NMIToVBLVVDATE NTgouee Ty
9 1 T Aa Y A‘ [ 9 [ Y] J 1 o 1
$ovay 4 uazmsdovers liinudesay 2 iodunauun Iiuanuduiussgnindiugues

Y
msmmmmﬂmwnmmaﬁmazﬁm Wmmméfaqmimmgjﬂéfaﬂummamwmmﬁuim
v Y (] Aa 4 [ o 79 VY Y o A Y Y
M3lSuTosazveImIdovsgud uUNINEANUFURUS IHTIpgastuunnnae ldvzilosaq

Y
a'11Ud18 910NINAABINIADINITNAAINLINTZUUABN NN TUT 1100 TuiTaausnls
Yy 1 = 1 = o
aulaalumsasamuululimsvyuraz lumsaeamuuuinsnyuszuuamsaiiau
Y Y
Tanoud 198 S1MTUMIABNINNIA0ITUVENHAUZVIN UK Az UMt uA NN uS TS

1 I~ [
aomMmilueg1aun



Thesis Title Automatic Panorama Image Construction in
Dimension Inspection

Author Mr. Patison Palee

Degree Master of Engineering (Computer Engineering)

Thesis Advisor Asst.Prof.Dr. Sansanee Auephanwiriyakul
Abstract

In hard disk drive (HDD) industrials, one of the processes in quality control
section is to measure the dimension of the HDD components such as a bore hole in
pivot arm using high resolution visualization acquired from microscope. Since
measuring dimension is needed to be very accurate and the field of view of the
microscope is not wide enough to capture the whole part of the bore hole, we capture
several parts of the bore hole and reconstruct the whole part using a panorama image
construction. This research proposes the automatic panorama image construction
system. The background image is added to help the bore hole image construction. The
proposed system uses Harris corner method to find the interesting points of image and
block-matching with Laws’ texture to find the matching points of image. This
research consists of two major experiments. The first experiment is to test the system
accuracy. The second experiment is to test a number of images that the system uses
per the parameter adjustment level. For each experiment, image sequences of 21
different backgrounds are used. The first experiment is to test the translation
panorama image construction system and the rotation panorama image construction
system. The accuracy of this experiment is measured by visually scoring from 5
volunteers. The results show that the best background image stitching yields 10.0
average accuracy points and the worst background image stitching yields 2.6 average
accuracy points for translation panorama image construction system. The results of
rotation panorama image construction system show that the best background image
stitching yields 9.0 average accuracy points and the worst background image stitching
yields 3.0 average accuracy points. The second experiment is to test the rotation
panorama image construction system only. The three groups of testing data for this
experiment are categorized by the homography matrix scaling percentage. The first
group is the free scaling homography matrix. The second group is the within 4 percent
scaling homography matrix. The last group is the within 2 percent scaling
homography matrix. For each group, a number of images that the system uses per the
parameter adjustment level are tested. The results also show that if the homography
matrix scaling percentage decreases, the accuracy of panorama image construction
system increases. However, the number of panorama image pairs will decrease. For
both systems, the accuracy of the systems depends on the background feature.



