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Research Title: Medical data communication and image processing system development on Tablet PC
platform.
Researcher: Mr. Surapan Airphaiboon

Facuity: Engineering Department:  Electronics

ABSTRACT

Modern medical imaging tools are a major component of almost all computers. Instead, use the
display on the monitor as the main image. And a benefit is Computers are being used in image processing
and analysis. Makes it easy to display and storage by medical professional’s request. However, the use of
high technology and tools to use such expensive. Is limited to the installation location and within the
restrictions imposed by the manufacturer. If the boundaries of the designated use. Often need to purchase
additional software. Including software, data transmission over networks, which tend to be and the cost is
increasing. The research suggests that this portable personal computer system called the Tablet PC.
Combined with the data communication between computers in this era, it can be done efficiently. So there is
an initiative to bring out a tablet PC application instead of the old system. Which is clearly seen to be

empowered to exchange information more easily metabolic limitations by using a smaller budget?

Keywords: Medical Image Processing, Tablet PC Operating system
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2.1 DICOM

Yansuduauaia (The Digital Imaging and Communications in Medicine [DICOM] standard) gn
a5 laua l.l‘lﬂmi’waﬂqﬂni ot Wi uvana (National Electrical Manufacturers Association [NEMA]) 1
qailszaaniten1ssun (distribution) 1AZN151BY (viewing) i 19 lumsmsunnd u Ffaunu
(CT scans) (510110 (MRIs) azgans 15121} (ultrasound) masguiiunieenidiu 10 daudeeiurons
SuungUunuvesWd (e forma) dwmumssumnglam guuvyidunisvernasguiin
(NEMA standard) $43i1nAeunih wdau“lmy:ﬂxé'wﬁq'lﬂtfgﬂﬁ‘nmugﬂuuu 10 duveansgula
aousudnufupuuuvesIrdlaney TulWalanemlsznsudivdiuia (header) Hludrufiy
Foyafatutedile siinvesdunu (scan) gUnm 44 WudertusudeyaglamduqFeaunsa
dudeyaldlumwiiane uanmesugduuveurlad (Analyze format) Hinudeyagululrdnila ¢«
img) uaz voyadunaludnlva (*.ndr) douanarednediszninlaneuuazeurlad fe doyagil
voslaneuaunsafvdateanvuinnmidTaols il (PEG) viie msneasauuufuoud Ruo-
Length Encoding)

717 2.2 uerme g lanewludreta 794 1 Gyte) usnezgalddmiudauiaveslaney
Faszyirmevesgiluaziudeyadidiudasaus (ex) Auafunsauny vinavesdauhiiszuand
Mudusgiutiinadeyaiigniny Witdnsihiizdnng 100x01x2 voxels Aufuvinavesgilie
19838 voxels Yoyagunmisgludaua @aiunzdeyaplgnitululd@eadi) sui 2.3 uans
swazBumnniuTasuaasluzenind (oftware)  lanendesns 128 luddegnidmidiugud (zero)
AWAWAIBNYI D I C waz M mmf'uﬁ']uqugad1uﬁ"1=§aqn€ﬂn1s1uﬂzﬁu (groups) 1% group
0002hex (' d¥oyavos meta uaz Tugalit 2.4 umnsdnnlszaey 3 dau fle dauszymeningu

[ - £ 1 H d 4 1
(group length) dnununeiTuvesInd (file version) uazdrufimuniulnsalilFlunsdedoya



(transfer syntax) @2U132ABY (Element) vaa‘lnﬂamzﬁuatjﬁwﬁmm;ﬂmw uazizu‘l}ﬂuﬁmﬁ 3
voslanew 19y g1 modality 1ilu MR g8 1nd7u 0008:0060 AnfuSsnasiidaufiuans MRI echo
time foyadiutivesplnamulszdlunaiie aelrdlanen lunaljiadiflaney ks
MRIcro ua ez DICOM) w2 linsnaeudausznemiinua szidenldifisad uiavesdoyadaven

VUIAYDINTH

51 2.2 1aAIAI9Y19 DICOM header

Fiust 128 bytes: unused by DICOM lormat
Followed by the characlers ‘D.1.C.'M’
Thés preamble is followed by extra information e.g.:

0002.0000 Fite Meta Elements Group Len: 132
0002.0001_Fia Meta info Versiore 256

00020010, Transfer Spntax UID: 1.2.840.10008.1.2.1.
0008.0000 identifying Group Lengtix 152
0008.0060 Modality: MR

O008.0070 Manufactures: MRlcro

0018.0000 Acquisition Group Lengti: 28
0018.0050,Skce Thickness: 2.00

00181020, Soltware Versior:. 46\64\37
0028.0000.image Presertation Group Lengtic 148
0028.0002 Samples Per Pixel: 1

0028.0004 Photometric Interpretation: MONOCHROMEZ.
0028.0008 Number of Fiames: 2
0028.0010.Rows: 109

0028.0011 . Cobumineg: 91

0028,0030_Pxet Spacing: 2.00M\2.00
0028.0100.BRs Allocated 8

5028.0101 BRs Stored: 8

0028.0102 High Bit: 7

0028.0103 Pivel R epresentation: 0

0028,1052 Rescals Intercept; 0.00

0028,1053 Rescala Slope: 0.00392157
7FE0.0000 Pivel Data Group Length 19850
|7FED.0010.Pixef Data: 19938

71U 2.3 uermeaaulszneuveslaney



Transfer Syntax UID _ Definition
1.2.840.10008.1.2  Raw data, Implicit

VR, Little Endian
Raw data, Eplictt
VR
1.2.840.10008.1.2.x x = 1: Little
Endian

: x = 2: Big Endian
i JPEG compression
i - xx = 50-64:
1.2.840.10008.1.2.4. xxLossy JPEG

: xx = §5-70:

! Lossless JPEG

Lossless Run Length
1.2.840.10008.1.2.5 Encoding
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L4 $ o o o o 3 o
milousu douandrsiiding fe i Tili doya 128 ludusn nieddnys DICM usneniliindl

T a aa o @ 5 U 4 ' o @ '
hissuteg 3 ia Iisaou Aniudaufi 002s,0008 Tahigauaamld  adudrdguawizves agu:
[} : o ] o ' .
daulsznou 1 0002:0010 Aie Wudruiszydnuuziawizvelannsalilflunrsdedoya (Transfer
@ y 4 o
Syntax Unique Identification) Aauaaslugui 2.3 miluaaslassadnvesdoyagyl insuaasldinu
@ A § o @ 1 o v ' o
wihdeyaszgniiueald nsesnildlunisgamlansuamnsesanisdudeyaidalildrunisiiuda
v 5 o o 3 3 &

winiu gnmlanenannsefiudalaslfisiivdanvunle M udgedoyassgynie) Fumue:

a o ‘;’ ]
hittuuenueaginmmianisunnd svtr (code) Tudauiiszy 1 ludaud s veamsgulaney

TuvihesRerdusunisTsnuiuinmaiianisiivea lwnsadnldlumsdedeyauuy v

°o_ o o 9/ = a 'd ot Y o 1 o . =
szr1waudny ludvesvesfoyadu nounuasd (computer) fiA1AUITIAUAIAIAY (integer) T
N a2 2 . a .
uAnARAU Fun11 M3EIAY UNIOUAS (big ending) IazAMARIOUA (little ending) WIITLI AIBY 16
a R @ y v A o 4 o o {
fia i) dmfus 257 ludanlinnwdngfigainua o1 (=255) luvait luantinnwdwaplesiiqa
g ~ 4 A d o 4 A A g v (9
ihufn 02 neunameswaTosezinum ludnwus 01:02 luvuzinIssduqhum ludnyaz 02:01
o :ﬂ o { N - A A \J
sudu dmfudeyaiiiuinnis s fia aousuiila (sample) 193097 191U sdmnmlaneuere
o o LY = o o < A 3 3 o v o a ¢ A A
sutfudeanidsudwuludvesfoyaiive Idid1AY (match) AudAuveneuineiinToidu
l 4 '
uonnit Tawnsaffllunsdedeyauuy U guesgnssylas usuiladednea (sample

per pixel) (0028:0002) N13uYagy (photometric interpretation) (0028:0004) NISAMUALIA (bits
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allocated) (0028:0100) 1] MRIttaz CT daulng) msuagilozdeiioadialiflu@Auasu (continuous
monochrome)  1ulaneaniy 71 TuTuTnsu (monochrome) szgnuilaiiiu MONOCHROME! (low
values=bright, high values=dim) ¥59 MONOCHROME? (low values=dark, high values=bright) pu1alsh
A gUganTIniuasginamsnnd :aed srgnszy Tasmsutaninaaadi (9 Palette,
RGB, CMYK, YBR, 484) §veegrhngyl ($u RGB) fiu anusuilanefinara (fuduas Sdvaunzd

2 a 4 a d & " A& oa
thitw Tuvaeiig) TuTuTnsuuasgthnadn @aletted) iy nilwsnilarenitinea

2.2 szuLIATOY Y (Network)

lulegiunsfeasiuszuunievis dufiuminaronnlundns$au usns suae
ANEALAIN 'lu%?nﬂiziﬁudnqlﬂmmnszuuéamiﬁnnﬁ"ulazmuﬁntfkau'[m Whiumateg

suu'd iltaunsminmlssygadldauduszuunievisldvanmatgluuy

Taozun TCPIP 1tuiunnein esfnsnaniifiudadraiazimunnasgiuiie nerNIC ud
InterNIC 11l Id¥anuiiivad wia dalloasndua sromaedae fid iy ffe IETF (Intemet Engineering
Task Force ) FuiludmuamnasgnvesTils Tanea Tcpp Tundyudaqeenuiiiu RFC(Request For
Comment).

rFC fludedmunmnasgiioduwdegiuuuvewiaia (package) Soyafisudetu uas
o310 State Machine HifvadeatuTilsTanea TCPP 1dfunasddensyagetuetils REC R
gnduunseniflunarwieimunimmainuaiwves TCP/IP

a9y o

3 £ do d a da & 3w ' LA 4
Ui RFC  wunduthuieanasgrun@suiimniu dsssesunnesiigwannsevauds
. & o { o a o & o
wieadnlasied (diven Vunluanwasiidlugisssulasdadeiu REC @onou Felueqinld
aauiiunfisyediannlunsléau awnsonlasned uaz TusunsuilFnurdanasgu Teep

[} b 4
1av1211 10 Internet 1iuteq

2.2.1 53UY TCP/IP

15 Tanea TcpP duTis Tnasaunsgu wnasgrumihiifinslfaudueduuminarwiiga
Tuidegiuii 1 luszuudumeditia (Intemer) taz szuudmediiin (Ethernet)

TcPp dhunsgluvumsearsdeyaluszuudumediia Fauviveenidly 4 $u tayer adw

. z 2 v o d
OSI (g OSI HNanua 7 $u layer ST 4 layer v8ITZUL IP TRl
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1. Application 32AUTMueRennAmsitmuavesiuTmdimanuudingin &
ﬂiﬂﬂﬂquﬁ’ﬁixﬁu Application ,Presentation U183 Session Tuseay Application *j'u ﬂzﬂiauﬂquaﬁ
Application winuaves3uladd daulussAuveq Presentation LAY Session &uozﬂsamqmﬁm
Application Programing Interface (API) fireefumwaennamsunuiingdin (retwork) 1¥u
WinSock, NetBIOS Tudu

2, Transport layer

3. Network (Internet) layer
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{ Y] Y d °
(network gard) 111 Ethernet 1 14vadouny RI-45 hiinSesnsuiumesuaazinios antiumii a1y

o o é o {
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SYN (SEQ==x)

SYN(SEQ=y,ACK=x+1)

e
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HOST1 HOST2
SYN (SEQ=x)

SYN (SEQ=Yy)

SYN(SEQ=y,ACK=x+1)

SYN(SEQ = x+1,ACK =y+1)

4 o & A . . .
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2.3 DICOM Server-Client Software Project
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3
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2.3.2 3zUUHIden 111155 UU DICOM Server-Client Software
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14



: 4
2. 32UugUdeYA VB Report W3Bi3UN71 Report Server 1ion 14 SQL Server 2000 1itasn1milu
¢ /o a oa . =2 ad v ' ' A
gailriRmivayuszuulfiiams Windows Selituasums l4audiunissuudus
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1. AinmnseudeyadIuaieg Amaas§IL DICOM

2 1 o
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3. @319 DICOM Server Software 1ag DICOM Server Software Tu¥omd1nugudayaves

Report Server
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Report Data Server
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51N 2.6 DICOM Server-Client Software Project
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