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ABSTRACT

This thesis is a project described an innovative hardware for reflective 3D

projection. Recently, 3D image has become important for displays of entertaining

media. The device consists of 4 IP cameras receiving image from the front, the left,

the right, and the back of the presented objects or persons. The 360 degree images

will then be sent in real time via the Internet as a virtual 3D image to be appeared

remotely on the proposed 3D reflective device.
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2.5 Hologram
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at the American
of Physics

gﬂﬁ 2.18 Original of Hologram
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A.A. 1971
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2.5.7 m3uszenaldlalaunsulutogtu
annsautseaniduuseinmangg wWu

2.5.7.1 Wlunsdeasmalnadaglunsdemsnlng iteandesinluies
anuiiasmsifiums Megratu msvsingdmendihmeiad mﬁuﬂiﬁngﬁwu
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JUN 2.26 M3dauanadunilagly Hologram
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- Hologram Hot Stamping Foildinlagldaiuseu wazusinags ms

MuAaIMsULneaeEu/vosasuudsiunaly

L

g‘lJﬁ 2.28 Hologram Hot Stamping Foil
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2.6 LAN (Local Area Network)

Server |,

Workstation

o £

Printer

Workstation Workstation f Workstation

sU 2.31 LAN (Local Area Network)
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2.6.1 wiian1sidousiavauaiatie LAN
msiieurensuimeiideiuduaiotioanizusion (LAN) T AUsTAANAN
sdhmilsfiremsudstuliviwensitiiog lasninensmartuerafumisuszanananans
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- i Server \AusrUvRzMATLR -ARssennn
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\A30Uela
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- inRemniSasdasiinthsmuduazssAvEningaindniaies workstaion Tu
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- syuuanulasasislifeei
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2.6.2 msiteulsaa3avnouuy LAN
msidenloaaietnauuy LAN 1 3 sUuuu Ao

2621 Bus Insfudeayadionimiis 10-100  MB/sazidadafuuy
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Server 139 Switch lun1sUden Token ilonsaaasuinfiedosaeuimaslnfosnis
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vinmsseld Yeyaneunthiugnddidisadune

3Uﬁ 2.32 sUnuumsidenleansatnuwuy LAN

2.6.3 Uszlonlvedssuu LAN

1. wiamslduludaya
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2.6.4 HaTilE9InNTEUY LAN
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2.7 DHCP & Static IP
2.7.1 DHCP fAaarls

DHCP #81191nA131 Dynamic Host Configuration Protocol {ulwslnaaa

WINTFIUIVIMEINTI8IP Address warAmisfimeinindu snsavenagu Subnet mask, IP
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9
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2.

1A304 Client ymsdumsumsiiaguas DHCP Server uszuy
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Tailigniy wandswuaiea DHCPOffer naululvieSeas Client Huaun
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3. lawn3ed Client TAsunnela IP Address Ui 1A389 Client axda
deyeunaumaunau DHCPRequest unlvinsiu
4. DHCP Server azasdyaal DHCPAck nauluduaies Client iialmisy
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m"“""r’/ DHCP Server

L] g’dﬁ 2.34 1989N15N19IUVR9 DHCP
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3. DHCP Server fiaannazdoasny IP Tiusdazindoslidsniu uazdouiivnss
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2.8 IP Camera
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2.8.2 IALAUVDINGD IP Camera
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HUNATOIAHNTNQUALAANIUYNTNAIUYDINULDNIUB UM SIUA LA LAY
ausadenlsadrfussuugudeyavedsaiouiiatislunsdumandly

o L% = 12 [ Ea
wadsgansalunisidensunass Wumu
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@

seuuguadadidoanaudn dmiu Wisudatarudaddiudninnasanau

3

senluuentuniesenifunsluisdaminnatsiu ameivreUdesguvd

WannTedniidusvasanliniiuauaia udnlddesiadndalunsizdn
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auldndedlefiuainazaunsagdniifesasnulaainiilandiuniaiv
usTIe Iy

'
o w =i

vaiimesnmelumdaueniudnduiesddyiiuidnieredumeg mses
AsnsIsaavyAnaLiioanagaaaaa teusslovilunisineinaim
Uaoady wiensvuedumiiuisedimunudavaindaniastnasliiiie
wailazszymuaralsoghiasden ffuisenadesitandadleiiinuaudn

a @ v Aa 1w ' ~ 14
E:j\‘] LagilszuusnwANUUaannsnaANIIILI EJIUQ’TUUSﬁLﬂVIu

2.8.4 ¥iinUpINans IP Camera

naodlafi (IP Camera) § 2 viln fadl

(¥

L Alarm Managernent

naodledi (1P Camera) wlinsaufiguenans (Centralized) Fasoiumugnan
115 Jurninlala3eu1e (Network Video Recorder — NVR) L#a3mn15015
Juiniale (Recording) wazmsdanisdeyyinifiau (Alarm Management)
navaled (IP Camera) 9ilauenangudna1d (Decentralized) filsisndudos
figudnaninistuiinidlainietie (Network Video Recorder - NVR) faidu
naeait dmstuiinmsinanulud Jsnunseduinlaensluddedninuioya
fInea 1L NIAUIEA1U7 (SD Card) fu unavles (Flash Drives) fiu
grinfadlasil (Hard Disk Drives) wiswn3adiuinutoyawuy (Network-
attached storage — NAS)
CENTRALIZED
- Ethemet
N
DECENTRALIZED NVR

5UM 2.36 vilnvaendes IP Camera
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2.8.5 maluladuasndosled (1P Camera) Tuilogiufisil

1. IP Technology (Internet Protocol Technology) Tassthen1sdedns
Toyauasdumasiin ﬁawmma’aLLaz%'U%’ayjﬁmwﬁ’ULﬁaa HIUNNTEUY
LASOTNEABNTINDS uardumeaiitalalunaniifu

2. Hybrid IP Technology (Internet Protocol with Analog Technology)
Wumswaukaunsyiausznitandedledt (1P Camera) fundesiuy
ezutden (Analog Camera) Irfanansavinusuiuldegsauysaluvy
Ao awnsasoldnuwuundedlail (IP Camera) fuseldauuwuundas
azunden (Analog Camera) TussuuldeIfu viouonssuuild widng
AnsauURlun1svinaulilauegned e mnszuuaietieiilgm
wiadunediinldanlily F2ndeefidinvinauldlunuuesurden
(Analog) w3aluwuuezurden (Analog) Wadidymiianninazvinule
Tunuuinsotne |

3. Full HD IP Technology (Full High Definition Internet Protocol
Technology) \undeslefi (IP Camera) ﬁﬁmmamé’amqa (Resolution)
5¥AU Full HD 1080p: (1920 x 1080 Pixels) @159z vunsasLwsy
Tunstufinlsidnd (Full Frame Rate) 30 lsusieduait (FPS : Frame
Per Second) favilimstansnmisnisy waymstudin ssiianunyde
LazazlduARLIN

2.8.6 Msvuiinawussndadledt (P Camera) luilaqtiu il

1. Juitnnwaa Local Storage i SD Card 3o Flash Memory 5835y
aguusanaedlod (IP Camera)

2. Tuiinameu XNVR - %38 NVR %38 CMS  Software  asluiaos
AENTIABS (Computer) waruiinas 1sanan (Harddisk)

3. Uufinnwlagsefiu Hybrid Digital Video Recorder \m3asdudinnim
Fdneaiisasiuis ndpawuveruiden (Analog Camera) uaznaasuuule

W (IP Camera) Yuninasansadan (Harddisk) Niluiasas

2.8.7 ssuudunmluaniwdounss (WDR : Wide Dynamic Range)
WDR : Wide Dynamic Range Ao nisfinaasaranmaeunu 2 Tulunanfeaiu
Tutlsmenmluannzund Snluilaneliiinuainaunnniiund wdthaiwilauideuiu vin

]
=1 =

T¥nmnannidsieaziden Asdiuniiandsninliainsdu diudnainadulufmesieavdon
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naulviTliueussavidennw dediuluaindes WOR dagldunnluanindaunas Ao waq
InnvasaInniingiiaula g liamadidngieaulaiianiiund 1s13sdeaudle
Aasmsaanass WOR alilamuludiuniiauazdiufinasainiieaninmuseaziden

ALNINTRBINTS

2.8.8 5rUUNANYTULATNaNNAL (Day & Night System)

<, aleL a v ' =1 o » o o a0 &

Wuszuunuanzuninassszoneniwidunind wiileluaninuasesaudani
Aviun nastazdsunisyinaulmdulsunislaesmluis

U9 Ao nApsRiiisyuv Day & Night Tuanmiziuaniosasliligniinsseyluiunm
warnaedRRaNIsiasaIaieLdndeswintuy Wslvndesausosuninle

1

Faide Ae liausadunmludindsatinld (Gadldszuulnuaindaanuudunsise IR)

2.8.9 madsdyayraunin (Video Streaming) ilfail
- SXGA / XGA : MJPEG Single mode, VGA : Dual Capable
- Constant and variable bit rate in MPEG4 (128kbps ~ 3M bps),

Controllable frame rate and bandwidth

2.8.10 N15N1MUAAININ (Image Settings) TRl
- NMsAIASEAUNISTUDR (Compression level setting)

AIMUAAIUEIN (Configurable Brightress)

ATMUARINALYRA (Sharpness)
- msvTuAnuaunauaasdu (White Balance)
2.8.11 130918 (Network) fiaansasesiundasled (IP Camera) Tuilagudifail
1. annsadildiulustanea (Protocol) wail
IPva, HTTP, TCP, RTSP, RTP, RTCP, UDP, SMTP, FTP, ICMP, DHCP,
UPNP, Bonjour, ARP, DNS, DynDNS and IPv6
2. sesfunslisuszuy (Supported) DONS #si}
XXX DDNS — Mnusenidnvosdui (CCTV) tuq
(iilusnnsus welianuazaaniugndn)
3. DynDNS.org tulwusnisldeussuy DDNS W3
4. Reference code with SDK dldaa198ensidsulusinsy (Reference

@

code) fuyaalUsunTY (SDK) Livalwdnimunlusunsuiiluieu
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TUsunsuldauiunda (Uauusud Tl wiviausudRlailg
5. seasumsiddeiile anniedesgndnnseslaanumadvuniees
dmuiiutuldda 10 Taadun
6. 5993 PoE (Power over Ethernet) melfiunmsgiufisesiu IEEES02.3af
(Standard Supported)
NUBA)

PoE finasls

PoE 19311910 Power Over Ethemet Aonsthanauauiiniie 2 4
(4 1) ulfdumelruny Tnofiinesgiuisesiu (Standard Supported)
IEEE 802.3af Bslwihildeiuansuauiiondulinszuanss (00) Selifins
sunudyaansluaiouau (LAN Cable) Tna PoE aslduseduiiios 48
Taad (Volt) vieRulsiuszanas 13 Yasd (Watt) winfu awsnasgu
IEEE 802.3af ausaazdnenszualifilaluidsiwinlaiiu 25 1n6 (Watt)
#o woin (Port)

PoE agnadldiuivauniniiniatiy (Network) WUy Switch 5o
Access Point #15043Usz Uy Pok fuwufi udsinifazgatiunininide
Uqatutiguniunldiauiu ndesled (P Camera) fiudsldausiuiusyuy
naeeaslaluvezudien (Analog CCTV Systern)
YoRveINIU1 PoE 1lganuy
- Uszndalgaelunisiauanslvl avgluiu msiiuansuau
- Wewshufugunsaiietio (Network) uuuviaqluls wneflanaiden

13098 (Network) WialuiuLaFetne (Network) wuu PoF

: ﬁmmﬂaamﬁaquﬁmmn’L{fLWLLsdﬁuﬁw wazsdulwnszuanse (DC)
- UssudmAraunsailunisdrsesin (UPS) inagldlnusesusin uasulv

NSELEnTe (DC)

2.8.12 anulaanfe (Security) vaenaadlad (IP Camera)

1. msmuasyiunsilie (Access level setup) Tnsszdumstdniia
vowmagRlinumstesiumesiianiu (Multiple user access levels
with password protection)

2. aseteanuUasnie (Network Security) a¥linisatduayudmsunis

nsaslafi (Will support for IP Filtering)
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2.8.13 Iﬂsunsuﬁaﬂ’uaqu (Applications) iisail
1. Us1Iwes (Browser) 58931 Internet Explorer 6.0 #38genin (or
Higher)
2. Wsunsumsfamnu (Monitoring Application)
- insestlogrinuiiu (Web Viewer) flugnuduusmiiwasiulad
(Window Web Browser Base)
- gamandmiuiinia 10 g4 (Live view for up to 10 user clients)
- adRlediininnisdunwmiaeuasmstufindulvg JPeG
(Video Snapshot & recording to JPEG file)
- pruvaudnansiunnialewmiony waze3oaila (Network
Video Recorder — NVR Viewer and Utility and IP-Installer etc)
- grumagudnanamsiuiinddleinietne (Xnet Network Video

Recorder

2.8.14 m3fnnanassled (Installation IP Camera)
nisAasayasruunaadled (IP Camera)  @wrsafnnldvisviingind

54 9
a o ow

Augna N (Centralized) wisiinuenaingudnans (Decentralized) Inonsfndamia 2
¥in MedeuiiAnfeavdiosdl stuAGeYILBuIedLA Lﬁa’l‘ﬁﬁmax%’wﬁaaﬁla e
WAuEIEkal (LAN) Wiy UTP CATSe Cable 38 Fiber Optic siowtndnasdled
(IP Carnera) udaiduanslvinszaremuaninda dandaslafl (1P Camera) Witosowsie
waslvisnelwidsalsr fandaslef (P Camera) wazaslusunsuiiniuindoslon

(IP Camera) anA3asnauiinnes wdnimssassuuma ey fmusldsumiale
i (1P Address) sidandodloft (IP Camera) fifiindsliiomun udtlagtuilindesled
(IP Camera) Julviiq azfimaluladivuu PoE (Power over Ethernet) finuwiauiy
fandedloft (IP Camera) mpvililidoaduansln insizanunsadnglnluidesds &
néodled (P Camera) TUuanowau (LAN) diae Fawiliussndaamansln fuduss
Tunrsindeszuuldunndt udadeinldiedenisind wazazmnsonsvengssuy
dudivlusuian uinisandszuundeersastalidnesdy wuundesled (P
Camera) wiowuuazuiden (Analog) Awiswalild fe nsdrsaslwliiusyuy
nédoreastn fmensldwsesdrsedlil (UPS) mumunamdslwindidesnisdsoansd
Tfhsiu msziliiinisdrsesln udlwimdnvesan ufidadaiadu fande1eas
Unfaglianmnsasinanuldienisiunin wiede-Sudoyauuaionis udanas

UUANAIMN
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2.8.15 mslinaadlai (IP Camera) AadAniistsazlsing

2 =i

1. winazideninnsldauszuundasled (IP Camera) dldvzdoainnuilu
I3DIVDIADUNINDS UALIZUULATDUILANDANADT
2. msdenlinassledi (IP Camera) veanususdumaiinauninge ioasld

o o 3 a4 oA '
antymlunmseenuuuiiszuufiumsfnfsssuuiasevieiifiogunung
o v & v A o
lngiamziiasvasanmainianieuiunng fu wasszuunioteiuae
Y3UsEINAlng

o 2

3. msansandealef (IP Camera) WU wIuLIn 969952 UUAS Y

(Network) Wi uazidenldguniaiionsassuunistis (Network) il
AMNNEA WU gUNsaliuees (Router) fu @3nd (Switch) Auansn

[

AUIUSEUULATEUIY (UTP) B990daAniiatassasnIanisliaunassuunie fu

Lt~

o

nsdrsaalwlviszuu (UPS) wazszuutesiulinssann (Surge Protector)ma™

4. ndadlefl (P Camera) 1zilsnAnfigendn ndoauuvsyurden (Analog
Camera) fuflouiuiisash i Wisuifiuiszuuadnsel

5. ndosled (P Camera) lumsindsszuvayldenetionondt ndasarunden

(Analog Camera) dndenldndaslafl (IP Camera) WUl PoE lui w3e

sorfu Switch 713 Pof withAndandaslef (P Camera) Wusuauminsia

24
s

ArfnRsfazuwanng lumudausruugunsaliniedioiiniiu nszdes

—3

7 salal I, i |
Founsaintinainmgslunisindsszuuitlnaiuang

at

6. nsAnRsszuunaadlei (IP Camera) 31UIU3IN7 HBDNKUUINTEUY

uazfiunAnmITsuUABIlinLg uazA Nt IwIY NeanuszuuAietiedu
28197 LA sl uRnfesEUY Wuatedasyio wadnfiudatanAne

2
@ as

aunsalfudnsyuy inszanasstindymiulanineuindiaz wiadnds §

S

ssuusrliauysaluuy vieldanuludnsreziinlyinaeandifyazmi
ausuiinvaulills fo suRssiuesin nssdanfiuni udnsedautiolailevi
nssuRzImnegfignAdsiund uililfssuuitaunwauiinsendy

7. mshnssszuundaslof (IP Camera) meusneransaauf (Outdoor)

wiedndanaraudsdodlddandodlof (P Camera) 1ilundesfundes
(Housing) wuuldnguen (Outdoon) fiilszuuuSugaumaiisne (Heater) ffu
fiinauszursnuiou (Blower) iy indimduuan (Sunshield) Audssla
wmsgullastutuasuiissdu P66 NEMA-aX  uaziilassadravienn
ogiliilon (Aluminum) wieusiuseunsniilieusyuuiaiotne wWu Switch

fosfnalinteuana1msaniui (Outdoor) Amsldlundssitasiutinnay
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' v o [ ' W ol P3
fu Auiiieauszuisauseulsznaulilundesiiy Weantymennsueed

q

w38 9nsiduladievesgunial Ndeuvefuan nuaaaniiouda Fans

[

Annsszuvguniniliniguaneiansaniuil  (Outdoor) Fedududesiinns

[ o

#59318A (Checking)  udn593nw1 (Maintenance)  svuugunsalaths
aaveliogluanmii uagnieuiuldesraiios

8. ndasloft (P Camera) anunsoflasgninsinuneuiipeslilnenss waz
tuiindoyaldluniiamironusr SO Card (Memory) fifisauagnialush
ndos yililiifesroviusiuiadniuieiestufinnmainea (DVR - Digital
Video Recorder) wilouiiu nasauuvezuiden (Analog Camera) Afai iy
WA usdisunauasBeslumstuiinamlae feidgwivens
Wutuiindeyganiwlunisanizeaiudt SD Card (Memory) letiouas vihlw
fosdavhnuiiuiuniesneufinned tetufinamaslusdnfar (Hard
Disk) o¢jfl ins1zarldiAutuiindoyanwldunndumusnuiuiifenisii

[
.

uinnwuly

2.8.16 gunsaliiunas (Router)

gﬂﬁ 2.37 gunsal Router

gunsaiiiunes (Router) ivthidouloaeiatheividlnadudndedu liduesete
fussmrandamiloutulugruntsnmfan madeulesiiiivarednvadiulnaudoes
\Fouloafulagrumsudnig Wide Area Network Service (WAN service) 1y nnstioules
AIBUINS ISDN (integrated Services Digital Network) AU Frame Relay fu Point-To-
Point Leased Circuit fiv USN51AS0Y18 X.25 Wi wiinsevisu3nis ATM (Asynchronous

Transfer Mode)



id

gunsailimes (Router) el Layer 3 3o Network Layer Tuninsgiu OSI

Model msdstayaszihllaglidesaulaivnuneninvesniotefileusesdas iy

aenals

24
ar

TUABUNTANIUTDUIUNDS (Router)
1.

legunsaliines (Router) 1#3udaya v3o Data Packet wnannwosndeusaay
NIATIADUANUNABIVEITRYANBY FIBYUIUNITAIUINAT Checksum
fdayatilafianatafvzondnnisva uas lusdeya Data Packet Tl
wiAsnduriuvinause YUIunIIAILINAT Checksum gnRBeiazyia
Tududaly

gunsailsunes (Router) %ﬁéﬁmmﬁumﬂumid@mu*ﬁagamaq Data Packet
findosdianluduatotsdusthils lutuneuilidnned (Routen WATI
douLazyiINIsAIMAIINTBYA Routing Table (AN3130ayaraudunianis
deutoya) veanuAeIn Uiudsatauafinnsandunienia Routing

Algorithm (urumsinsandunadsiutous) Weldnadnsudaazviny
Tududaly

1hfieya Data Packet s uindsdariiu Data Packet iluaghsls adludsy
vi38 Queue Iilesonsdsdesaniy

gunsnilines (Router) fellnsSuuavdsdaya Routing Table sewiaiunes
(Router) mubaaniifvua (osniedotiseniimsiBeuudasly vilid
yemsdsdoyadifiign ervvsiduduneilalild uasnsuanideudeyaiu

il sxfinishnderulaglilusinroaiiaunsiuionit Routing Protocol e
Wslnpeadwmiunisuanwdsuteyadumslumsasiudeya

N3¢ YLAUNI9A0Y Static Router waz Routing Protocol Static Router nns
Mualdunnsdsudeyawuunied iWunsszyidunadunisdsiiudoya
Tnedpuaszuuidugfn wardnitu Iiusaznadousossninaeietts uavie’
pwmemadiidunisiimesy snduiuidudeyadumaaniiu Routing Table
Tu Router  doyasiendnazliaunsaudludsunassznitanisieuves

Router L9 uiidasasvatsyeasiitynimionnsdionlosunstisazaulufanu
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1AS9E579 LagN1SeDNLUU

3.1 29AUTENOUNANVDITZUU

ot
{0}
N '-\
VIRTUAL ROOM COMPUTER
Acrylic Pyramid
Television
Television Television
Television
RECEIEVER

3U# 3.1 ssAUszneulaesinvesgunsnianenn 3 I6
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3.1.1 daufutaya

2
s a

3.1.1.1 nasa IP Camera 91U 4 MmAdafsneluieidnans iesunmangld

M4 4 oy TR AUt Augne AUl LagAunEs

gﬂﬁ 3.2 naod IP Camera
3.1.2 dauuszunana

3.1.2.1 AsesneNitimes Sunmaindiuiudeyauasdsnwluddiuudana
lagiATesneuiimes seliniinve 2 n1inve wedwnwludwanatinesinuiu 4 fla

lunanaeaiu




a7

3.1.2.2 Router (Uumivdinmaindiusudoyaluddiudszanana wazan

druuszananalUfidniuaniua

3‘1}‘171' 3.4 Router
3.1.3 drunanena

NSRERINAILYIINYA MR UULAINTUNWIELITaUBAlA 360 DI F9@1150

l‘J - e =i I3
wansranmadauln 3 I8 Tugduuuiiealg
32.1.3.1 @ UUsENOUYaINLIVBLENIHE

wnedetmes lunisuaninaniwsasliviissvetimesidumaianin

@
€ as

lugsannsudaazeasldminveyeiiwmasianun 4 winoe

5UN 3.5 winqeueiinas
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U 3.6 n1sdieusievedAsel Server lUdmihionetines

an o e o o P
ns¥INevATan uthiwuainsummwainuinooueilinesiie

ERAINANTN

JU#1 3.7 nivaneemA3aa
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3.2 M3aATzigUnsal

3.2.1 mseantuulasds1gvasnseiia

Observer Virtual Image

Semi reflectivBsurface

Original image

JUM 3.8 maiinnmuvarAIdafisziin

a a

INNINALIAUTI J'\’T'WﬁLﬁﬂUu@xﬂ%aﬂﬁ‘i%uﬂLﬂﬂﬁ]']ﬂﬂ'}’iﬁtﬁEUﬂ’]Wﬁ]’]ﬂﬁﬂTﬁﬂLLa@@NalU

§an19m1789L5) IngyuannIENUIINA Izidnviiuyuasiousnusduessadan wavyui

Y £

Asziiavinnuniiee

nseaniuulassaidlagTiuvasiiseile Sananainngmsdaeiouveasinnaalin
Ssdnnnsznu Ssdagviou uaziduunfsregluszunuiieiiuuasyuannsznuRa i uyLasiou
WENe waz AN NTARVBuNTUMIA And1a1i9 Weansmnnsevuiivuiauinnanuuinga sziie

ASEENDUNAUNLATEILE Y lmAnnmasisulaliouss
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hadhe L R .

= o = = A
E‘U“ﬂ 3.9 NMIATMUIUNINUNTUVDINTZUR

o o

Toivualy 0 Ao yuigIuveanssinuRazaiuy

3 o5

= da & o w & A v
A HUNWITHAVINUNWUNTDRUINY

=

INNUARSINUER (Trigonometry)

_ R
sinf = —
a1n
U
cosf = —
2N
ST
tanf = —
T
Nnguarlean
|
tan = -
=
a
cosa = —
[
3
tan@ =
cosa
5% @= tap "t

cosa

o )

50
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o i ’ Ao g wa o )
’Qﬂﬂﬂ{]’ﬂ’ﬂ\‘lmuﬁﬂluu‘ﬂﬁ 2 131U quﬁlﬂﬂiwﬂw/ﬁ’]’]’[%Lﬂﬂﬂ’l'ﬁﬂﬁﬂ@ﬂﬂﬁUHu(ﬂ’U@d

=] g =

1 - oa 5 L = 1 CJ U ' at
HAUBEADRAUUN ABIUATNINNTY 41.8 BIA0 I@amngﬂm AEWVIUI HUANNTZNULANIIN UL

q

a o w 9/

) da a o w o ) =~ o W e "
denou LAZHUNNIZUANINUNUIDD ﬂ\?uuLi']"‘a\?ﬂ?“umlﬂu‘u'ﬂWiﬁmﬂwqﬂ'u%uq"{]a LAY 45 83A7

: = Y
unuAaNnh a1

£
@ =tan 1 ———=55°
& cos 45°

2
@

wisnzaviduaglayungwvesiistiauaaviuivuin - 55 991 9INTUSIAILIMMN
ssAUsEnaunIquesiisedin ldun Amgemse (h) anugades (1 wazauemmuvesiisyiia () -

lneimuagiuveaiselinusiazd iiAviiau 1.4 wes

UM 3.10 msmuwinmaunavesisedin

INMQUATNNER n1AugInss (h) 1aan

tan45% = h =1
WM =07
s h= 0L.T'm

a

mANgudsIvesfisslia (1) ldan
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0.7
t0545° = T = 0.707

LATUIAINNEINUTBINSEIR () Taaan

0.7
¢os55°% = = = L5736

0.7

05736 1.22m

astiulassasalagriuvesiiseiindadivinneiigy

JU7 3.11 lassadalagsiuvesiisziin
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3.2.2 nsaanluulaseas19va9aiaddnans (Virtual room)

nseankuulaTIareiaddiaes (Virtual room) fesmdsdauneddunisiunmues

ndes Ineduegiv vaduiges war YumaudvaIndes

3U# 3.12 mymunamuuedlunisiunmuendes

Nnglaznuindowusazi sxiiyuuedlunsiunwiuangiaiu lay 1P camera i

= wa
M15199 3.1 ABENUATDY IP camera

Image sensor 1/4inch 0.3 Megapixel line by line CMOS sensor
SNR 2508
Collection Minimum Illumination 0.3Lux

Lens 3.6mm




A15199 3.2 VUIALLLERSIDY IP camera

54

CCD size 1/3 Type 174 Type
X 4.8 3.6
¥ 3.6 2.7

LSIENNSOATINMVUINUB NN TINaBE L0535 Ul I naNnTS

e (3.1)
o W |
3

H=-=W (3.2)
4

AVUALA

W = AUNINUDINN (LIAS: m)

H = A1UEH0INTIN (lUAS: m)

L = svpennsenineingiunaas (was: m)
F = szoglyifaveaudild Gadwns - mm)
X = TUIATULYDSU04nA8Y (Hadlns : mm)
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AUIUMIAMNNINVDININANGBIEL1505095UL 91naun1sh (1) Tnefuualwseseniaszning

s ar

nofiundoayiniu 1 wng
F = 3.6 mm (370913519)
X = 3.6 mm (NA1TN)
W = aunwesnwdigeanis
L=1m

WNUAIAUNIS (1)

(3.6x1)

3.6 =————
W
~W=1m

WaZAIUMANLENYRIN TN BIa N0 533UlA Anaunsi (2)

H=%x1=0.75m

falu luudazaueiasdnass (Virtual room) AISEAIINATINNINNTT 1 WWAS LAy

ANNEWINNTT 0.75  wes nndasifivinassesiniavenaudindy 3.6 Sadwns vun

\wuIYRUaINARIYINAY 3.6 ladwns waslszasinsseninandesiuingagd 1 was

U

I UA LA YUIRBIR1a8Y (Virtual room) WAALATUSIUIANTIN 2 LIAST 817 2 LUAT

o £ 2 oW d’l) d; ot
LLﬁSﬂTM‘U@IM3883?1']?3.@4‘084?16@\1 Bg‘lﬁ'l-ﬁ}’lﬂWULﬂUSﬁlﬁﬂiﬁill’]m 1.20 LlUAT IWBTRITUSTEENNT
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3.2.3 Use case diagram

HARDWARE

Send Image

Project Image

g‘dﬁ 3.14 Use case diagram
3.2.4 A185U18 Use Case

ludruvesseavidenvat Use case ludhurng 9 aSuisuandu Use case filinain

=

fl (User) $IRail

3.2.4.1 A1@dUIY Send Image
3.2.4.2 A1@5U18 Streaming

3.2.4.3 A5V Project Image



M13197 3.3 Send Image

Use Case Name:

Send image

Description: detayanmandruiuteyalisnguudiuuaniua
Actors: l}ﬁ?’fﬂu
Trigger: WespnauansnmliusnguuaILLan e

Preconditions:

Basic Course of

Events:

1. glivimaidniudwiassunmieliduiudeyarinniisu

doyanm

Exceptions:

windwutoyanmiilymarliannsesudoyanwle

Post Conditions:

vinsdvioyanmludiduitowssunseuaiouudiy

WERING
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M197149% 3.4 Streaming

Use Case Name:

Streaming

Description: vinsiu-deadayanmaindiusuniniveriimsdeludadou
wanana lnadunuuisealnd

Actors: dulsznana

Trigger: \iodain153u uazdanm Anduiuteyaludidiunaniuna

TnognudUseiians

Preconditions:

dlevihmsiunmandiniuteyaundduanmasouios

2
tHad

Basic Course of

1. inmsunmlagruduiuioya

Events: | 3 LY
2. NUDYANNEIEINUTINAND
3. vinmsdstoyanmludvdnuansua
Exceptions: windulsznaraiitiymazliannsoinisiu-daeyauuy

Gealnalle

Post conditions:

doyanmvimsdsludidmnananaiioniouinnisuanina

ANULUU 3 HR
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A1519% 3.5 Project image

Use Case Name: Project image

Description: smsmanludaniulivmngiluniwauifvuy
Gealnid

Actors: druyszinana, dulanINa

Trigger: Warainisuaninwlisinguudusanita

Preconditions: AotinNsiutayanmwatndiuiuteya uaddmndeeu
Ussunananau

Basic Course of szuvhmanenmllgmhesanina mnasgnazyiouluds

Events: PNV LNDLAAIATNAIEIR

Exceptions: vindudsunanalilasuteyanim aghiannsauansnmn
panula

Post conditions: amazUTInguudikanaaduluguuuunn 3 ffuuu
Sualmi

3.2.5 WHUMWLEAL (Ardumansalvaudas Use Case)

o

Sequence Diagram U Diagram fiuansufjauwus (nteraction) 3r1379 Object
AUEIAUTDNMANTAIAAATY fu LIaIAMUA message TinTUTENIN Class Asanunsnuilug

N15@3519 method Tu Class Mnendadla
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User Receiver Processor

o
o

Stand by

Send image

m_______“qm
FERESSDPUENE. . v S - S

E‘U‘ﬁ 3.15 Send Image Of Sequence diagram

Streaming
Receiver Processor Projector
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} Send Image | |
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] i Process |
l |
! ! Send image |
| I ’I
| I |
| I |
| I |
| LS -
| 1 Request image i
lé i |
: Request image ; :
| | |
| H |

g‘lﬁ; 3.16 Streaming Of Sequence diagram
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Projector

Project Irmage

User Receiver Processor
I I i
| | I
| Stand by | |
I ¥ |
| | I
| | Send Image |
l | »
| 1 :J
| | | Process
] |
; : ; Send Image
| | |
| | |
| ] |
| ] i
] ] |
E< | |
: : Project successfully :
| | |
I | I

gﬂﬁ 3.17 Project Image Of Sequence diagram
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Send Image
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Project image
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