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Topic - 1 : InTRODUCTION TO RASTER Scan DispLaAvs
*— @
1. INTRODUCTION Raster Scan Pattern
A Raster Scan Di.spl.md is the most c.ommanla used. f
; ; : ; Te
d.LSPlD.ﬂ &.EVM . Compl.ﬁ.{'.t'r' SFG.P"\LL‘LS . OP - 1
It forms an image on the screen ]:3 scanning ;______________: 2
the electron beam (or Pi.x:e.Ls) row bﬂ row fmm >| 3
left to right and from top to bottom. == == u= =i 4
Television , c-umpu.l‘.e.r monitors , and many other ; »
display devices are based on raster scan technology. Bottom e = === == iy
Left (Scanning) Right
2. Basic IDea
The screen is divided inte o large number of 4. WORKING PRINCIPLE
ﬁrud dots called Pi.c.i'.ure elements or pi.xk.'.s. ‘
# The electron beam starts from the l:np-l.zfl'. | Deﬁu&u:; SE:::‘
corner and moves horc.zan.hn.uﬁl:othenah.t : mﬁ g
iAf&rmnhhﬂthgu\dofqm.itfewb: verticall
the beginning ofl:hgn.e.x’c{hmjushbe.lnu. '
determines the sereen and
3. CoMPONENTS OF RASTER ScAN DISPLAY s of o 7o
*DGMScrm-Thaswfoumhgmmsamfm{ each pixel pixels
# Electron Gun - Generates electron beam . :
L - of beam
# Deflection Sﬂsl'.e.m Controls the movement of 5 ADVANTAGES
in horizontal and wvertical directions .
# Frame Buffer (Memory) - Stores the image to be #* Simple ond cost effective.
displ.a.n\.,,gd.. # Can disploy complex images and eolors
# Control Circuitry - Synchronizes the scanning and # High refresh rate provides smooth motion .
re.fre.shmg process . #  Widely used in TVs, monitors and 3mphcs sgsl:emz.
6. DISADVANTAGES | 7. APPLICATIONS
x Hiﬂ'ﬂ. memory requirement for storing image . 3 Television and Computer Monitors
X Image quality decreases if resolution is low. % Radar ond Defense Systems
x th.kenn.s may occur ot low refrcsk rate . %  Medical I!!!.aﬁinﬁ
% Not suitable for very |—|is|n. resolution without | -+ Multimedia and Animalbion
La.rse. memory . |+ Gaming and Simulation .
(" IMPORTANT ExAM PomNts LT summary. )
i | R g |
ii Rnshrsnmwwksmhgmw{hfthnﬂht@b%ﬂl [RM&rScmDisplusLsadiﬂ&aldisplaﬁssswnum :
i*Inmﬂetsmn&au.PufpuaLs. Ilﬂmhnnse.isfomxad.bgsmmdnsl;h;tlubunbmn i
i#ﬁnnmabuffustmth&hrnst- ;Ihwmuﬂmsseuhbnzmdmb;nﬂﬂms&ell
]ﬁ Rgfmhmi:e(in”z)isimpm‘lmﬂ:{:onwﬁﬂkkﬂhg- =I 'Is.;rqtn Il'.i.sﬂwfmudoﬂann{l:ghvtsim,cmp.d‘.&r I
llﬁ Uszd.hmnstofl:hgmodmdisplnﬂdevius‘ ; Emnitprsand.ot}wrmndemdi.spbﬂd.mtus. I
\ J Wi !
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Topic - 2 : RasTER ScaN DispLars
& L
1. INTRODUCTION 3. RasTerR Scan PATTERN
Raster Scan Dtsplo.&s are the most cunmnnlﬁ used. { T
dupl.aﬂ devices in compu.tgr sr\a.p]'\.i.cs and other | °P - i = » 1
display systems R sk =t . = i
Thnbmicmutofm‘mmi.mnaaml}uscmn | —— —— . 3
by scanning the electron beam (or pixels) row by | 1“_ ___________ i ‘f
row from left to right and from top te bottom. ; i 3
Television , computer monitors and many other __1_ .= '
d.i.'uphs devices use raster scan ‘E::lu\.ol.bss Bottom = e = = N
Left (Scanning) Right
2. WORKING PRINCIPLE e —
# The screen is divided into o large number of tiny 4. ComPoNENTS OF RasTER Scan DispLary
Eture Cmnits. callas | plas r__Cun.ixmeut._ = Function
# The electron beam starts from the top-left corner. Display_ Serei Sujess hmﬁ‘bf
# It moves horizontally from left to right to form
i i Electron Gun Generates the electron beam.
- ﬁfter Lek: ha: line ik el bo b Bedsia Deflachmst’.:l:un Cor\truhkhgmmmniuflh:bm
o e (it k) e bl o | an borigtol ol vackicnl ohrechions; |
* This b bl the v is Frame hﬂar (Me.lnors} Stores the uﬂnﬁl data. (Put.sh)
scanned. from top to bottom Iionirol Circuitry Synchronizes scanning n.ru_l refreshing. .
« 5. ADVANTAGES ——————————— 6. DISADVANTAGES ~——————— ———— = \
! v Simple and cost effective ; X Hi.sh memory requirement. i
| ¥ Con display complex images and colors | %X Flickering may occur at low refresh rate. i
i\/ High refresh rate gives smooth motion. [ ix Image quality decreases if resolution is low- I
| v Widely used in monitors, TVs and grophics systems. | | % Not suitable for very high resolution without large memory.
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Topic - 3 : StorAaGE TuBe DisPLAYS

o

1. INTRODUCTION o 3. CHARACTERISTICS
Sbaﬂaae tube displays were among the eorliest disploy devices Brock Dracram #  Direct view shoru.sg.
used in compuber systems They store the image directly on the : #® Vector or random scan type.
image remains on the screen unbil ik is intentionally erased ? | &*':tun #® Expensive compared to raster
or until the phosphor naturolly fades scan displays .
They ore also called Cathode Ray Tube (CRT) based #  Low refresh rate.
; Control :
display systems. # Less flicker but slower update
Cireulk
2. WoRrkING PRINCIPLE 4. ADVANTAGES
e e e \
® A storage tube screen is coated with o phosphor material. ! v Good image qualiby and sharpess. .
&k epaciic: poinks (el ). Syl | v Sulable for high ressabion. !
# The struck points become excited and emit light. X J | v Simple hardware |
® The intensity of Light depends on the durckion and inkensiby 5. DISADVANTAGES
of the beam. o —— —— =
® The image is stored on the screen as the excited phosphers E”mefmhm“' I
N . : L Bnu:s and. hmxs !
o r]-umst. u\c u'nngl.. u\t l:-mm [ -1 179 i‘.h.c previous p‘.\u‘.u'r\. 1 :
L Wi ) : % Limited color capability i
' 7. Comparison : RasTer vs Stomace Tue ~——— e
6. APPLICATIONS A Feabure Raster Scan Display Storage Tube Display
[% ; i i __Sean Type Raster (Row by Rew) | Rondom / Vactor
# Used in veclor display systems Refresh Rabe High T
—bUadmmﬂmaPs.ru&nrduplﬂﬂlanannuan?unW &;t Lisa o Hnﬂh
= Usage Common. in modern systems | Used in older / special systems i
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Toric - 4 : REFRESHING
@  J
1. INTRODUCTION 5. RerFresHING Process (ConcepTuaL DIAGRAM)

In Roster Scan Display, the image is not drawn on

-
the screen ot once. Instead, the electron beam Line 1 )
scans the screen line bs line very qu.idt.ls. | > i I
151 Unepiie nge iable . sabAmily e strear | [F00R £ e e et
musl'.herc._frcslud.comhnmusls Line 3 > | line, the beam
I - ! returns to the
This process is called R.l.fruhms Line & = |
[ top and the
£ I
2. MEeANING | ! process repeats
Rafruhu\s is the process of re-drawing the entire T i < :
5 so i.m.nse. appears t
stable to the humaon eye. Left Sm“'"ﬁ Direction R"ﬂhk )
|
3. WHY REFRESHING IS REQUIRED ? 6. REFRESH RATE (OR REFRESH FREQUENCY)
¥ The sk ] i bow ikonsd d.nl’.sonlﬁ RsfmhRuteLsthgmmﬁerofﬁmpersemiihgmﬂre
fﬂ*‘ o very Pt screen is r!.fru}\.u:l
#Mﬁmsﬂwrslm»sforashm’l‘.damhnnmdﬂ\m| Nm.hgrafRe.fkagdu
fades. ' Refresh. Rate (in Hz) =
#Ifwmkmtmfruhed,thsmmﬂewdl
disappear. #* Higher refresh rake gives steady and flicker-free image .
* Re.fn.dnmﬁ keeps the image bright and steady. # Typical refresh rate is 60 Hz to 120 Hz.

4. How REFRESHING WORKS ?

7. EFFecT ofF INSuUFocIENT REFRESH RATE

e

D\splaa Processor sends image data
to the screen memory. r Refresh. Rate Eﬁc:i‘.
- v . | Too Low (< 30 Ha) Flickering visible, eyes get tired.
The electron beam scans the screen | : =
S T [(Wts 0 w5 QD) Pl e el vy
3 T / L_H?_ﬁ_l_"_ (_.‘: 100 Hz) &rﬂ smaoth. and stable image.
Eftar; Gmpliting & s, beae yives 8. FACTORS AFFECTING REFRESHING
to the next line.
{_ #  Speed of electron beam
rﬂfhr . M e B * Smrtsoluhnn(mbr&lu\t&=mrtfm5hhun:}
returns to the top and repeaks. % | Complaxily. of image
. ‘ » Prntzasu\a sPtul nf d.l.sPLn.u processor
* THP& aj d.l.lP‘.ﬂ.H monitor
(refresh cycle). 9. IMPORTANCE oOF REFRESHING
#  Provides continuous and stable image.
# Avoids ﬂu:lu.rms and eye sbtrain.
#  Ensures smooth motion in animaobions and videos.
e ———— —— #  Essential fur all raster scan based dasplnﬂ devices.
IMPORTANT EXAM POINTS B RS S e T S BRL A K bl e =
B Rifbiia 5 R dmiing e S bedly. |l! i SUMMARY |
% Required because phosphor glow fades with tme. | | | Refreshing is the process of re-disploying the entire I
. : | ; ;
*Rtfruhmhummwd‘mﬂtrh(H:). l‘imusgmhmrwhdlﬂdhﬂhswdmm i
* Low refresh rate couses flickering. I.:thgmﬁeoppemwnh:umswdsﬁnhh. Ri-svu‘s I
*Hishnfruhmicswshbhmdmfwhhhﬁmhs.{: I i Etfarsooclq it cm.dfl'| -fr!.gd.i.spl.uﬂ. I
e e e i TS e o = = /
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1. INTRODUCTION 5. HumaN EYE AND FLICKER PERCEPTION
F"“"““’“ﬂ“’t"‘m&"‘ﬁmq“‘"‘s I‘Thzhmnmeﬂzr&ainsthzhnaszfornshartdumhm
bhﬂhh\ess variations on a da.s.Pln.H screen. ¢ (st Of ] = UG aes).
Itum&dwhgnhmumhufmhnd * IfufmhmtgislgssMSO-SﬂHx,h%;hrh
suffmi-;nﬂﬂ fa—s‘:.. Jebeck: F.l _
Hme&mmmhﬁuj\i&hruﬁﬁmﬁh& #* Ifmj‘mshrahtsﬁ@ﬂz ormure.,uu.i.mnse appears
rafre.sh rate is low. | sl:mds and. jluc-lur is not wisible.
2. MeanmnG | 6. REFRESH RATE VS FLICKERING
°f dia : the i Refresh. Rate (Hz) Effect
a ploy screen, ie., screen. appears
hﬂhjhtkﬂ'u‘l.sorbhr&u\s Below 30 Hz Shonsfh:kl.ms,verﬂmoﬂmﬁ
3. CAUSES OF FLICKERING 30 - 50 Hz Flickering visible, uncomfortable
#  Insufficient refresh cycles per second. ! 60 Hz and above Flicker-free, comfortable viewing
* Inl:erf:unu in power suppla.
% Poor qualiby display hardware. | 7. MeTHops To REDUCE OR ELIMINATE FLICKERING
* e area with more bright puuh ;
L“"'B - #  Use hnﬁh.:r refre.sh rake (minimum 60 Hz).
|
4. How FLICKERING Occurs 7 | % Use high quality display monitors.
Vihen ‘the rtfmh. rate is low, the phosphor # Use proper synchronization bebween di,spln.s processor.
dots (pur.d.‘) do not have enou.sh time to 3low and monitor.
conbinuously before they fade. # Ensure stable power supply.
So, we see hn.shhm; variakions which are # Use mherl.ac.\nﬁ Ec.d'u\l-:'ue. in video d.i..sr.l!a.ss.
~ 8. ExAMPLE
Effect of Low Refresh Rate e e Eona e e e s Wl s o 3
T o Xz i Old CRT monitors with 30 Hz refmhmieshomd. hgmrﬂ i
-,(?: e = ',I\- & ! fl.:.c.ke.r Modern LCD, LED monitors wse 60 Hz, 75 Hz, I
Bright Dim Bright I 120 Hz or more mfmh rate which maokes the di.spln.H E
(Beam ON) (Beam OFF) (Beam ON) ! fl,i,c,ku-fm and comforl:nb!g. I[
L Seen as fiu'.h.r hﬂ human eye N N N e e —
9 ADVANTAGES OF HIcH REFRESH RATE 10. DISADVANTAGES OF LOW REFRESH RATE
* * ickennﬂ i visible .
* # Causes eye strain and headache .
# Reduces r.pmforl'. and pmdud:a.mlﬁ
* # Not suitable for long working hours.

anRg_fruhRnh.

{ SUMMARY |
| LW N |
I Fl.ickari.ns is the visible variokion in i:rl.ahhrmss of the screen i
i caused bﬂ low mfu&h rate. When the screen is r!.fr!shad. ok |

|
| |

]
I I
! |
| |
\ J

IMPORTANT ExAM POINTS ﬁ

1. Flickering occurs due to low refresh rate.

2. Minimum 60 Hz refresh rate is recommended.

3. Higher ufruh rate gives smooth and stable image. a |v\.i.3h. enough rate (60 Hz or more), the image appears
4 steady and flicker-free. Proper refresh rate is essential for
S comfortable viewing and 3ood qualik.ﬂ d.i.spl.wd.

.R.tfms.kmhisnmurmlin”ar&(”z).
,Rashrmndlsplaasmnﬂuh&.bsfuakuﬁls.

RGPV Notes Hur @ - 3
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1. INTRODUCTION 4. How INTERLACING WoORKS 7
Inl:nrl.n:ma is a video d:.s.Pla.H kel:i\ruqu‘ used. in -
raster scan systems to reduce fli t and. h
ha o ' f‘*"‘"‘"ﬂ_ . Scanner ‘c&uuu‘ Next, ErecFid Both fields
decrease bandwidth required for displaging draws ' scanner drows Y together
moving images on a screen. odd lines Shaploned. even lines diplaged form ene
Instead of scanning oll the lines of the screen (1,3,5,..) i (2,4,6,..) o complete frame
uxnnr.pu.ss,l'l\tsc:miascnnnadhtm(w ™
— —_ =
2. NEep FOR INTERLACING 5. INTERLACED VS NON-INTERLACED (PROGRESSIVE) SCAN
3 = =7 =
# In non-interloced (progressive) scan, oll Lines are Feature Interloced Scan I Non-Interlaced (Progressive) Scan
drawn in one refresh cycle. Scanning Two fields (odd & even lines) | All lines in one pass
ﬂTomidﬂichrhﬁ.wghighmfmhmhis I 2 =
*  This requires high banduwidth. Banduwidth Less bandwidth required More bandwidth required
refreshing half the lines in each field. Aligeing Less flicker More flicker ot low refresh rate
# It also reduces visible flickering. Motion Smoothness | Slightly less smecth Very smooth
Use TV systems, Interlaced monitors | Computer monitors, modern displays
3. Basic IDea ; ——
6. DiacraM
The entire screen is divided inks bwo fields : — = -
(Prosrm'w! Scan) (First Pass) (Second Pass)
(L, 35, .00
# Even Fild = Consists of oll even numbered lines ; ;_ ; ————————————
2, 4, 6, ...). 3 3 AL el DIl
® Fist the odd fild is scamned, then the even fild | | § et :
is scanned. [ 6 s oo oy 6
% Both fields together form one complete frame. : ? e
9

7. TyPEs OF INTERLACING

# () Two-Field Ini;zrtuung N N N
Most commonly used.
— Rl ——— Scanned
Ginaiats ‘o asy Faltla = okl wtuk ek L i ek
# (i) Four-Field Interlacing
Sereen is divided into four fields.
Used in. Figh qualiby. video. sysboms.

APPLICATIONS

Television. (TV) broadeasting (NTSC, PAL systems).
Video recording and playback systems.

Older CRT monitors.

Surveillonce ond security camera systems.

Video conferencing systems.

| 8. ADVANTAGES

v’ Requires less banduidth.

v Allows display of motion with lower refresh rote.
| ¥ Useful in television and video systems.

:v’ More economical in terms of hardware.

* * % % % |0

i SUMMARY ‘i
i Inhe:ln:insisu.m’:ersmhduﬁquhwlﬁ:hhmmis il
: scanned in two passes (odd and even fields). It reduces flickering :
' E
| |
| |

IMPORTANT ExAMm Pomnts 42
1. Lhr{nmardumﬂ&kmnﬁbsmmad&mnhtms
2. Ol falid coaiats of el manbensd Lies.
3. Even field consists of even numbered lines. mwﬂmﬁb&mfmwwhmmm
;. Both fields together form one complete frame. pass. Both fields together form one complete frame.

i e e D e

]
e e i

RGPV Notes Hub @ Keap Lea.rni.n.s, Keep Growm.s' *
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Topic - 7 : CoLourR MONITORS
® —®
1. INTRODUCTION 5. CoLour MoNITOR ARCHITECTURE (CRT BASED)

— s = -

ACataurHanitnri.sa.d.Liplaﬂd.:MMhich.h

combination of three primary coloiirs . Red Electron Gun
Colour monitors are widely used in computers,

TVs, mobiles, laptops and various multimedia Green Electron Gun
ﬂ-lz?Ll-aa-hnns to d-uipl-n-u unﬂ-st-ﬁ. videos and

onimokions in colour. Blue Electron Gun

2. Basic Ibea

Any colour can be cbtained by mixing three
primary colours : Red, Green and Blue,

# These three colours are called additive # Three electron guns (R, G, B) are placed at the back of the CRT.
primary colours. * A Shadow Mask (perforated metal sheet) ensures that each gun
# By controlling the intensity of each primary hits only its respective phosphor dots (R, G or B).
colour, o wide range of colours can be * T @ ; e L ting dots (teiods) of Red, Gresn
produced, and Blue.
3. Apprtive CoLour Moper (RGB) # By controlling the intensity of each gun, desired colour is produced.
In colour monitors, the RGB (Red, Green, Blue) =
model is used. In this model, colours are created 6. CoLour DEPTH
by odding the intensibies of Red, Green and Blue Colour depth is the number of bits used to represent the colour
Li.ﬂh:l-_n. of a pixel.
R Colour D!pt"t (bits) Colours Possible Emmpl:
B = et 8 biks 256 colours Older systams
# G+B = Cpn 16 biks 65,536 colours High colour
# R+G+B = White 24  bits 16.7 Million colours True colour
# (No Light) = Black . 32 biks 16.7 Millions (with tronsparency) | Advanced systems |

Tyres oF CoLour MONITORS

T e o et
Electron Gun Electron. Gun Elecron. Gun % LCD (Liguid Crystal Display) - use backlight, filter and liquid
H-Hshlhd\nnlnsﬁ.
o ! # LED Monitors - advanced LCD with LED backlighting.
{ Phosphor Coated Screen # OLED Monitors - self emibting pixels, provide bebber colour

(Whike Phosphor) anid’ corbuaah!

[ colouwe Pisal on 'Sovesn |
Each pixel on the screen is made up of three coloured

sub-pixels (Red, Green, Blue). By varying the intensity
of each gun, different colours are produced.

9. DISADVANTAGES 10. APPLICATIONS
Televigion and video systems,
Multimedia and animakion.

1
i
’ 5 .
v Displays a wide range of colours. !t
:l Gmph.m d.lu.s-\ and CAD/CAM.
L
e

\/Imrnmv-amlqun.hh‘,md-w
Vv quulmsmp‘\m mnlhauﬂnnmnnhmnndm

v Better user experiance in compubers and TVs,

x Hu-rqumun\Fhwt
x
k4

e

OchkTmuhﬂmhnthmﬂ.hlw.
Ege fabigue moy ocour if seltings are poor.

e

8. ADVANTAGES “]
|
|
|
|
|

L e e e o i A g % =

o NN W T TN A e I

f IHPORTANT Exam Post ﬁ i :’ SUMMARY \:
E-Mﬁmumnmmmum:m.am,m. I i&lourﬁonitwsmmhﬁﬁumluwm&dﬁltRGB)hpmduumwm E
| # Any colour is obtained by odditive mixing of RGB. | | range of colours. By controlling the intensity of Red, Green and Blue |
E-W@mmwwqmuuamuwu&l | beams, any colour can be created. Different types of monitors and t
F‘MMHCRTMWMWIM- |l ;MMWMWHMMW&MM&#M E
| # Higher colour depth gives better image qualiby. I | and real-world applicakions. i

RGPV Notes Hub @ Kegp Lgn.rm'.ng, Keep Gm.hng' ¥*
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UniT - T

. ==
L 3

1. INTRODUCTION

ﬁDisFlaﬁPWLsaspednliﬂpcoj

It takes image data (from memory) and
controls the display device (monitor).
It handles operakions like scanning, refreshing,

Neep For DispLay PROCESSOR

Reduces the load on the CPU.
Handles high speed data transfer.
Allows continuous refresh of the screen

FuncTions oF DispLAr Processor

LA ]

Converts dako. into pixel intensiby volues.
Centrols inhrui}.ﬂ. bri.ah.hu.u and colour.
Provides video signal to the monitor.

* R E R OE R W

o

Brock Dracram

F 1 -
sl IO [T s
= Processor
(Hmwg) __I & 1 (Monitor)
. 1 l—.
Unik

8. RasTer DispLay Processor (OVERVIEW)

!2.umjrmbuffumws
IS.Ile,w\gwM ;
!Q-Ilhusmﬂnlfwmhrmduphﬁ

2]
5. INTERNAL STRUCTURE oOF DispLay PROCESSOR

From B Daka. Data. Sean. Video Te
Hemond Fetcher Converter ‘ Generator Controller Monitor
'y 'Y A
Timing &
Control Logic

Dula Febcher : Felches image dabo Cpixals) from frame buffer.
Date. Converter : Converts digital dabe to pixel intensiby values.
Scan Generator : Generates horizontal and vertical scanning signals.
Video Controller : Gererabes video signal and conbrols output
Timing & Control Logic : Synchronizes all operations.

* ® ¥ *

L A
6. How DispLay PRrOCESSOR WORks ?
#* It converts the daota into required inkensiby (brighkn:nf:dow').
# Then & sgru.nahs horizontal and wertical scan II.SMLI
# These signals conirol the beam movement on the screen.
# The video signal is sent to the monitor to light the pixels.
# The process repeats c.nnl'.muml.s for a smooth d.l,splwd
7. Tyees ofF DispLAY PROCESSORS
( T'dP'" Descn.i:tlcm.
RmdﬁmSlespfﬂdPW Uaulin.ved:arormndamsmasshm
Roster Scan Display Processor Used in raster scan systems (TV, monitors).
Colour prlwd Processor Handles colour models (RGB, CMY, etc.).
Rr._frt:h. DlSP'ﬂ.H Processor Spe:.lnli.zed. in hiﬁh speed. rt_fmh.i.nﬂ
L
9. DispLay Processor Timing (Typicair)
= . \Where,
Hicgsarc] ' _ Ackive Video : H. Blanking Active Videsa :
Sgre Sgral | | zaan I | Achucl display orea
e Blanking :
Vertical | Active Vides Lines V.Blanking |  Nen-display bime
7 i = - (for beam retrace).
Sync Signal
| L S b -

I — — . For sy’\d\rum:.ﬂhnn

11. DiSADVANTAGES 12.  APPLICATIONS

RGPV Notes Hub

‘ [ )

Yo

I |

| | ® CAD/CAM and animabion systems ;

. S S e T 4 X =4

— T e T S e — i L
: SuUMMARY : Key TermMs
ADi-thPmuad.&Mhmmd.mi —}Frwn:BuHcr:Hﬂmﬂdlhdlhruimnsq&nh.
Mfmmqgldﬁhfmw!.mll =+ Raster Scon : Scanning row by row.
vd&lmg.nﬂltnuumahffwinmu'sﬂuyhﬁ I "Eiﬂnk'\.l\cs :Nan-displﬂﬁiimn

e
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1. INTRODUCTION 6. ExaMPLE OoF RESOLUTIONS
Raas - of 3 Resolution Neme. /Tﬁpe. Use
cl.ari.tﬂ oj an image on the screen. It rtff.rs
ks Eha | °f diskinet Pi—!&l—i st e e 640 = 480 VGA Old monitors, basic use
d.ispln.aed in o gwen area. 800 = 600 SVGA Standard monitors
Hiﬁh@r the resolution, better will be the urmse. 1024 = 768 XGA Older loptops, projectors
quoliby. 1366 x 768 HD Commaons in Laphops
2. Neep For HiGH RESOLUTION 1920 = 1080 Full HD sk menifiors . JiVe
2560 x 1440 QHD (2K) High quelity monikors
% Moakes images sl'\nrfb and. clear. 2 il =
3840 = 2160 4K UHD Ultre. HD d.i.ipluas* TVs
# Improves detail and realism. J
#  Bektter fur sru..ph.i.c.s, animaktion ond videos. 7. TLLUSTRATION
#  Essenbial for CAD/CAM, medical imaging , - N
andl : l'fi.c visualiaakion. Low Resolution (e.a., 640 x 480) [ Hi.al\ Resolution (e.s.. 1920 x 1080)
3. Basic ConcepT
Resolution is represented as : NG i
Horizontal Resolubion (pixels) x Verticol Resolubion (pisels) | | | e
Sioigle. & 3928 & R0 More pixels — More detail — Sharper image

4  Types oF REsoLuTION
Factors AFFECTING RESoLUTION

8.
#* Spatiol Resolution (Display Resolution) & Sovin s o Lavgir aeRell Wi Wk,
Number of pixels on the screen (e.g., 1920 x 1080). ‘ # Pl densiby - Mors plusle per inch gives babber rasolibion.
# Image Resolution | % Graphics hordwore - Better GPU supports higher resclubion.
Numhara_qu‘.xd.smmunnﬂe.arpud:urf. # Memory - Higher resoclution requires more video memory.
(e.q., 3000 x 2000). *

Rf.fr:shruh.—Hishumuhﬁmtw&hbwmfruhmtz

# Colowr Resolution (Bit Depth) g € i
Number of biks used to represent the colour of 9. ErFFecT oF ResoLuTION
a pixel (eq., 8-bit, 16-bik, 24-bit, 32-bit). Resobukion Effect on Display )
5. MEASURING RESOLUTION oL e Sewimee el s A o ol e
Medium Resolution Betber clariby, acceptoble qualiby.
¥ FPL (Puile: o Tch) " High Rasolubion gy ol ookl Anpasgh: Yo vairs: AL
Number of pixels in one inch of an image or display. — =
Higher PPI = Sharper imoge. 10. ADVANTAGES AND DISADVANTAGES
# DPI (Dots Per Inch) Advantages Disedvantages

Used in printers. Number of dots printed in one inch.

Wires More  memaory,
HlaknrDPI-Beﬁarp«-ﬁmﬁq,uﬂnd. qu

Higher cost of devices.
More processing time.

| v More detail and realism.
v Better user experience.

e e e e e e — i ————————

IMPORTANT ExaM PoinTs 2
# Resolubion = Number of pixels that can be displayed.
# Higher resolubion —> Better clarity ond detail.
% Resolubion is represented as (Horizontal x Vertical).
# PPL is used for displogs and imoges.
# DPI is used for prinkers.
# More resolubion requires more memory and processing.

X X X X

SUMMARY
Resolution Plaﬂsa.watmpanmLt.bgHu.n'uaL&u ufd.i.lpl.nﬂ.
It is the totol number of pixels that con be disployed on the
screen. Higher resolubion gives better image quality bub also
requires more memory oand processing power.

|
I
I
|
|
|
|
|
|
|
|
|
|
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g Toric - 10 : Working Principe oF Dot Matrix PRINTER .

s —

IMPORTANT ExaM PoinTs 42

e L P

SUMMARY
Dot Makrix Printer works ha striking an inked ribbon with a
matrix of pins to create characters or graphics as o potlern
ofdntsmpaper.ltisn.loucnsﬁ,ndiauaumiuiddﬁuud
prinker for text and moderale ﬂ'unlu‘.ﬁ 3ra.|:hi:s.

# Dot makrix printer s an impact printer.

# Uses o mobrix of pins to prink characters.

# Pins strike the inked ribbon and prink on paper. |
# Can produce both text and ﬁrc.PkIzs.

#  Used for rmulti-part prinking.

O — - —— —

-———————

ia.)
E 1. InTrRODUCTION | 6. PrnT Heap (Pmn Matrix)
hDotMo]:r'uLPrinherLsmmem&-ﬁprme *“uprwwmnnmkrixofplnswrmﬂdh
P Prird‘.s choracters b5 strﬂdns an inked ribbon A S s
P qﬂ‘"-"'“t the PePe l'.h.rouﬁh a matrix °j b‘“ﬂ Pms #* Common c.mflsumi‘.wn.s T
" (dots). It is mpoblt. of Froclu.:mﬁ both text and :
i:’ multi-part printing are required. 9 Pine Droft quality text
i: 2. Basic Ipea 18 Pins Better quality text and graphics
P # Chorocters or imoages are formed by o potlern | 24 Pins High quality text ond graphics )
of dove @l |5 U R T L et e el AT R TR s
“ e 5 . i " ; ; : ; A
F’*Hm&ﬂiumwhﬁwﬁ% | Higher the number of pins, belter is the print qulity |
F’ w-.rh.:aﬂu I but the cost also increases. 5
# Pins strike the ribbon, which in tumn presses L—Bis Ea e
Ir;’ # The resull is o pattern of dots thok forms 7. Dot Matrix FormaTION
P A 00[0l0C/CCC OO0 C| Example: 5 x 7 Dot Makrix
3. Main CoMPONENTS 00/000O@®@0000C (A character)
=" : - 00[0[0l@LUeC 00 C
1. Print Head (uwith Pins) OO[L@C[CC@TCC| @ =P ON (dot printed)
%) 2 Tnked Ribbon oC/U@CCCe0 0| s
g 3 Poper 0CC 000000 0C| O =PnOF (roddt)
4. Co.rm5v. (Horizontal Movement) Cov .L"'“’j_l"’ .__U_O(‘_ This of dsks forms
-3 5 S Makios: couecuueoocC pelieen
P B ool , 0CIU@C[CU@O G C| the choracter ‘A"
D 6. Control Circuit / Interface olololulclulululo ol
4. ConsTrucTioN DIiaGRAM
= Print Heod Sk itk 8. Tyres oF Dot Matrix PRINTERS
(9 or 24 pi
i3 5 P / # Character Printer - Prints onlﬁ characters .
ii # Line Printer - Prints one line of o btime.
F’ 1 *Pnﬁeprh\ter = Prini.smpoae.a.l;a.ti.me..
£ 9. ADVANTAGES
ia v Low cest
'? Paper V' Can print on multi-part stabionery (carbon copies)
= v Reliable and durable.
v Can Prini. taxt and srnf.\li.t.s.
- v  Low eost mainkenance .
i3 5. Working Principte (Step BY STEP) o
o 1. The dota to be prinked is sent from the computer 10. DrsapvanTAGES
e 2:WMMFMM. interpreks the data and decides slos o
3 - mm&h:ﬁ, : X Print quality is lower compared to modern printers.
3. The prink Kend moies hasiscdally G bhe. abudbiig % Slewus pridding spesd.
Ig position.. X Ln.rscr in size.
4. Selected pins are driven fqnm.rd. and  strike the
ii tnked ribbon. 11. APPLICATIONS
5. The ribbon presses against the paper and ink is = i ; )
ﬂ fmsfo_md.. 50 2 & b ‘-"f dots . * Pru'\hnﬁ LNVOLCES | |:x.u.s, a.ru]. "!cz.l.F*.S
la 6, After prinkting one line, the paper is advanced. up # Bank Po:.sbooks and continuous jorm.s..
(VH‘*A‘.H-“.S} bld the .'.bz.ﬂur maokor #  Ticket g s i ik X O
i e printing » railways,
rj?f“mf;:: Aol e s Wy oo i # Where low cost and durability ere important.
=
Ir;i
;
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WORKING PRINCIPLE oF INKJET PRINTER

1. InTrRODUCTION

An Inkjet printer is o non-impact printer that preduces = —
I-u'ﬂh ‘i-““ut.':! text and amioku.s It works Bﬂ sPruﬂLnﬂ C i Print
ting droplets of ink onto the paper to form characters (Data Source) Controller
and. l'-mAﬂt.S It is q,uiei'-, fut and ca.Fa.ble :ﬂt Pmd.nmuaﬂ
colour oubput ¥
Print Head ‘ Tnk
2. Basic Princrrie (Tnk Nozzles) | Cartridge
# The printer stores ink in cartridges. &
#* Ink r.f.rnpl.zi'.s are e‘.jet.tti U‘u‘u‘aﬁ‘\. tmu nozzles. &
fmwmmpwmmwumchmM (]
marner to ;fr:rm. text or sm.PJnmns ¢
# The process is similar to point plotting on the screen Rapan B0t o1 Fape
P Mechanism (P&-mbns Mediuum)
but in Phﬂsical form on  paper. J
3. ConsTRucTION
Tnk Cm—tr-'.dﬁa_ | Reservoir : Stores the ink. Se.Pa.n-aJ:e. c.nrtridﬂe.s are used ‘fo-r C‘-Lff!!‘ﬁl’\-t colours
(C:jam., Maﬁe.mtn., Yellow, Black),
3 Print Head : Contains a u'.a.rﬂe. number oj microscopic nozzles H‘\rau.ah which ink droplets are ejected .
= Pq.Pe.r Feed Mechaniem : Moves the paper n Pre.c.t'&e. steps c.fbu- each Lline s Printed..
2  Controller : Receives data fr'om computer and controls the movement oj paper and print head
as well as ink e‘.je.r.tf.nn..
4 Working Principe  (Ster By Step)
i.Tuwummwm(mwbmag)tath,
2. The controller processes this data and converts it inte a form.ad; suitable fcr- Pr-l'.rd‘.u'.nﬂ.
3. The paper is fed inte the Primt-e.r L’tj the poper fem-i mechanism .
4. The print head moves horizonl:aﬂﬂ across the page .
5. The controller activates the nozzles and tuud ink droplets are ozjac.f.:d onto the paper at
sFemfm pesitions to form. a Line.
6. A‘ffm- one line is completed, the paper is moved down .'sl'.agkﬂ.s (bu the fu;d. mechanism) .
F. The print head “ﬂ""i"" moves across and prints the next Line.
8. This process centinues until the entire page Ls Prl'.n-ted..
5. Twees o Ink Droper EgecTion 6. ApvanTaces
r (a.) Thermal In_l_t‘ja.t (b) Piezoelectric I_n.ELJ_e.{‘. * H‘.ﬁl’\- ‘[,“"J"}-“_j oubput.
# A small heater is used to ropidly | # A piezoelectric crystal is wsed. * Capa]:!; Df I'J"':"i'.“ﬂ s Ealaie
heat the ink. ®  When vuu:aae. is applied, the crystal ; ;
¥ The ik Boils emik o bablle & choiges shape:
f ; # This :I-wmﬂe in shape creates pressure #* low cost cam.Pmcl to
ore H-\.g trde cuugr I'Lﬂ-t&l'h S .
% The bubble expands and ‘fcwtu & | The el _fn-r*:.r_s o elcaplioh’ mdk "f P .
droplet nj' ink out nj' the neozzle, I # Can print on vw-u-.f:, :tf
# When the bubble collapses, fresh |# When voltage is removed, the crystal paper types.
ke W et . mmfeitsoﬂa;nalshafawmk
L N is drawn in. J
7. DisapvanTaces i 8 Bon veitians TImporTanT  PoinTs
* Pri.n.kb\.ﬂ speed is lower than laser I * Pﬂnj:l'.'\ﬂ documents, reports, lilbirs. # Non-impact printer.
printers. *  Prinki P;mtn& J o mmﬂu Uses ink droplets.
* Il’\.k r:.ar‘:ndﬂc.s reed, to be NPM - Clpud: i i’\amz.s, ‘)Jffm‘ } L ﬁ-rui Works b:j Flm'.n.t Plau'.\nﬁ
f“ar""‘"'uﬂ small businesses. o PR
* I“k mnt’ drﬁ i;f Pr:.n.tu‘- L’ n.ot “5“1 * usz.fu.i. for I'uﬂ"\. c}u.nll.tﬁ caLour Pl"ll\hﬂﬂ . » Luﬂh q’ U

RGPV Notes Hub



RGPV =I_T601 - CoMPuTER GRAPHICS & MULTIMEDIA=

a8

Notes Hub

Untt - T

Topic - 12 : Working PrINCIPLE OF LASER PRINTER

1. INTRODUCTION

ﬁmmhn‘dﬁhaw,}dﬁkc’%

5. Main ComponenTs anD THEIR FuncTIONs

ToPLc -12
Date 1 /[

|

P

prinker. Itprn&uml:ul’.and.arnphiub”u.&ins Compongrd: Biinickisn:
T i . ,e_{f\" b ol '||L¢.j‘u¢‘ ln.rﬂs. Loser Scanner Unit M&sﬂ\zms:mhdrmb&mmﬂ
2. Basic PrINCIPLE Photoreceptor Drum A light sensibive drum which holds the imege
phstameibar dmm by o T Dl Uik Applics toner to the chorged arecs on the drum.
‘md\nragd.mmhd-rumahhnnh
toner porticles. Torer Hopper Stores and supplies toner.
torner is transferred to paper
P = 'f b Trnn&jer Roller Tmfmﬁmufmhmbhwu
# The drum is cleaned ond dischorged for | heat and pressure.
H'\.c.n.mt.l’.cur.h.
3. Brock Dracram drum..
C P Tt Printer Conktroller Cmf.rnlauu.u\hrtprmhnﬁpn:n:m
(Daka Source) Controller T
| 6. ADVANTAGES
Loser
Scaner Unik ® High spead prinking. ImporTANT PornTs
L 4 ‘kc‘pnh.l'ﬂ‘ oukpuk .
H‘ﬂ # Works on the principle
Prinked Fuser Unit — = .'Smlnbh._forh.shvolwﬂgpru\hna
‘0"‘*"“‘ M”J i # Clear and sharp text and graphics. | ” )
4. \Working Princirie (Stee sy Step) 2 HITAPNAMTAGES $I Toner is used instead
1. The computer sends the prink daka to the printer I‘Coati.sh.iﬁh. } ofmlw_
Q.Mlnmbewumﬂud.mnuumldmd\awﬂmcm i “
d\ﬂrsed.(d.ﬂrk)mmtha.dﬁu\—\.. T =
‘Miﬁp&ﬂi&h&nﬂ,bﬂk&,uhooi&.uﬂdinduﬁhﬁg&.

8. The poper comes out os printed oubpub
']

unit. It is ready for the next cycle.

TyprcaL Exam Pornts V4

* * » ¥

RGPV Notes Hub

Dmﬂwhﬂ\;biﬂ&ﬂaﬁmnjlﬂaﬂrpﬂn&r |

® O ¥ »

Key Terms
hiswas-" Senrisiar Trasiafir: Rollar
Pitciapeiior Do ® Fuser Uik
Cirorss: Wire & Tones '
Dasalopar Unik & Flaibroskaiic Procses ‘
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WORKING PrincIPLE oF KEYBOARD

1. InTrRODUCTION
A k&ﬂboorfl is an i.n.Pu.L device that allows the
to enter dako, commaonds and conkrol s-.arwl.ﬁ

5. Kevsoarp Matrix Exampre (4 x 4)

Co Ci. Ca C2l-

-

S
— O= 0= O 0=
representing o charackter, number, symbol or funchion. &C:. o
2. Kevsoarp Lavour Ri — | <o | «*o | «*o [ <" pressed, the

A standard keyboard contains : _
A o oy ORZ, B8 Re —— | %o | oo | oo | o ::LT

Funcbion. kays (Ft - F12) o
Control keys (Ctrl, Alt, Shift, Enter, Esc ekc.) Re — > | %o | o*o | oo | ¥ | [ for that key

*
#*
#*
3

Numeric keypad 6. Scan Cope GENERATION

. Basic Structure ofF KevBoARD #* A unique binary code is assigned to every key.
‘IWl\gna.kudLsPruucl.,ilumcadshﬂcnsmh&.
Co # Example : A key — 1C (Hex)
Ros _—:| Cs "‘Mbmkcod;(kmduhnud)nmﬁnhohscmmk:d
Decad i E ! . in. some .sasl:uru
Cm 7. Interrace Between KevBoaro anp CoMPuTER
2 l #* Modern kﬁsboﬂr&‘ use u‘\#arfnu circuiks to  communicake

Interface J with CPU.
ES Tape.a oj' mkcrfum used :
= AT Inkgrfnr.g (S-Pu-\. DIN c.m.rmd:.or)
Compuker > PS/2 Interface (6-pin mini DIN)
2 USB Interfoce (Universal Serial Bus)
2>  Wiceless (Bluetosth / RF)

oy F
1. The kn.sbonrd'. consists nvf a makrix oj' kud.i arranged in 8_ ADVANTAGES '| | 9. DISADVANTAGES

row and column. 7 Pee T Yy use.

3ngﬁbnr&mmbnunrmhmmbﬁm X Dust and dirk can

l
I
| |
| |

4 It acktivales one row aob a time and checks all columns Fl_ affeckpu‘fm
to see which key is pressed. v Reli gk X  Limited bto fixed sebt
S.Nhnnkcﬂamucd,ﬂwmmdwlmnﬂnga I
A : /8 ™
6. Ths ‘controller identifies tha row and column inumber:. ' 10. AppLICATIONS
F. This row=column i~ izs corwerted inks o
anmcad&hw\tbhmpukuurwouahh #TSM m,mw,mdm.
9. The compuber inkerprets the scan code and performs o Used in 3 - ta] E: bi
ImporTanT PornTs 1 TyprcaL Exam Questions Key Terms
iﬁuﬁboodmhmw—wlumswminsmlhod 1%@%%“%4% .K.ﬁbm;dﬂgh-b; IL\.Ig‘fmG.rn.ik
-M@h&ﬁfﬁ%mmwmw[z,wmw@gmqw. ® Row Decoder ® Row Scanning [
® Scan code is generabed and sent to the compuber i:3.mw*.£.m:oda?|'|ouhik5&rurohd? # Coliriv: Easodas # Column Encoding |
® Tt acts os the primary input davice for dota enbry k“-u"“-u“kﬁf“"fk‘ﬁl‘“”dm'f““‘ * S ein
r, >4

RGPV Notes Hub (13) Keep Learning, Keep Growing | ¥
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WORKING PRINCIPLE OF MOUSE

1. InTrODUCTION

6. OpticaL / Laser Mouse (Mopern Mouse)

2. Parts oF a Mouse

Left Bubbon

. Tyees oF Mouse
Mechanical Mouse
OPhcAL Mowse

(Ball Mouse)

lArLLED(oPﬁmLW)oanm(Lﬂsum)h

*

The movement is calculated inn X and Y direckions

Block Diagram of Optical / Loser Mouse

LED / = Suﬂn.n.L Inh.rfnu
Loser 3 Processor (USB /
Lighk 4 (Mouse IC) Wireless)

Su.rfa“
(Mouse is mowved

L.a.w”ou.e-r.

* ® * ® W

MovementT DeTeECTION

Wireless Mouse

Working PrincirLe (Ster By Step)
-n'c.s OULS e is rn.ﬂvud. on o ‘flﬂ.h .su.rfm

Ll ol

w&hﬂumﬂp&uﬂvﬂ«ﬁkhmﬁhwm

5. Mechanicat (BaLL) Mouse
ﬁmmﬁhhﬁmﬁhm

A

-

* Rmhod.chchbhr.di."'.nj’

MW&MU&AM;
Bﬁwﬂmﬁwﬂwwnﬂu,hwﬁﬂu
calculates how much the mouse has moved in X and
Y directions.

ok

Laat=

8. ADVANTAGES 9. DrsabvanTaGES
V Easy b use % Mechanical mouse needs
v Fast TEBpOAE | b 4 Does not work on 3].1:.5& or
v chr.m-‘ﬁ less desk spoce. h“’ﬂ”‘ﬂ mflmbw‘ . sw-fm
v Optical / Loser mouse (in some optical mouse)
nasds:ipe claaning X Can be offected by dust
(in optical / laser)

“uurvllqrsmmm:l‘:d.bnruhu‘u
encoders

Prﬁferﬁmnlbuﬂ&m
These pulses ore senk to the compuber

te move the cursor

Tmportant Pornts ﬁ

L

Treica Exam Questions

10. AppLICATIONS

# Used in olmost all compubers and. loftepa.
#* lUsed in CAD/CAM, sﬂ:run.s, an:fhu'. d.n.nﬂrun.a
# Used in all GUL bosed softwore

Hu.ma.u.ru;nb;nﬁd...m

Optical and laser mouse are more relioble than
machanical
Ithlp.u\..hguas.d.umudpﬂ;aw

s & * ®

e

RGPV Notes Hub

Dras and explain the. verking principle. of mouse

Ker Terms
Cursor : Poinker on the screen.
Sensor @ Detecks movement

Iﬂhlfanﬂeamdsmbwul&r

® ® ® *®
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WORKING PRINCIPLE OF SCANNER

1. InTrRODUCTION

6. TYPEs OF SCANNER
Flatbed Sconner @ Document is Plnmé. on o j]n*. sl.a.u .-u.lfq.ct.

Amumhfutd&ﬁu“mhmwhhxt,

hmh&iaihlfmmumhibmbcm*

edikad and F.»m.“d, ba & w * Slr\.ui'.-j:td Sconner Pqpcr is fa.d. un\mnu.ak the scanner
2. Basic PRINCIPLE J
# Handheld Scanner : The wser moves the sconner 53 hand
# The sconner thu.ru the irnnﬂl. ‘fmm the document e e dlssiananl
# It converts the capbured Llight into eleckrical signals. a . . b profassionil kg ek high
#® These uﬂnal.-i are then corwerted inko d.nﬁc.tn.l. : : E F 3
3 -
doto. by ADC. gralily Gmage. processing
¥ D g = e ! 7. Insioe View (TypicaL FLaTBED ScAnNER)

3. Main CoMPONENTS OF ScaNNER

— - - —— —

—i

the documaenk .
@ Mirrors : Direck the Llght onto the document
and then to the sensor.
@ Lens . Focuses thae n-.flm:ta.d. bﬂl\k on the
i.rnn.at AeNnsOr . (CCD/CIS)
@ Im.nat. Sensor (CCD / CIS) : Conwerts L\ﬁh&
® A/D Converter : Converts analog signals f"“"- (ll-.lErnplLED)
s ™y
W e 8. ADVANTAGES 9. DISADVANTAGES
4 Brock DIAGRAM OF SCANNER
Image AJD Tntarf: e g fm cxpense
Light Mirrors Lens Sansor i = To v Hi-ah ooy and *ﬂlﬁkﬁ g
‘l—‘-s'“'“ Enies)| (==t (SR  Compuer v Eoay o wse. I G . i S
: ; x s slower
De E 5 Conbroll v Im.nﬂae. td.h.ﬁ.a ard ‘l\an.n.a f:n-u‘-‘- M
v Lu'\ﬁ birivi ks :qﬁ x Rgn‘u.u—u proper cl.m.r\.u\ﬂ
5. Working Princirie (Step By Step) documents e BT
L LS
4. The lens _fegm the l-,ah.l'. on the image sensor (CCD/CIS). e e ji e and. DTP e
G.mﬁIDmmu\q‘Lmnlnadﬂmhhh historical records .
digital daka. o . . " :
8. The W'\P\Ahr reconstrucks  the image and d-ufln:’l e 3 j‘" educabional | o e research .
on the screen .
ImporTant Pomnts 2 — -\i [ Trerca Exam Questions \l ( Key Terms
|
# Scanner is an inpub davice. Ei.wwdwum&uhdi-smwufm.| # Sconner © An inpul device for copluring images.
# Tt works on btha principle of refleckion of Light | | 2. Explain the sorking  principle .,.r ﬁ.u,.‘ scannar. | ® CCD Chnrsn_ CHH')I.‘A“. Dewvice .
® Light ia covartad inke elackrical signals ond Ban || 3 \iike short notas o CCD and CIS. || » c= Contact Image Sensor
m.lnd.l.sl.hlld.n.l.n I‘i_l..i.lhl.k- - "f : | ‘ﬁfbm:hhﬁh%um. 1
# CCD and CIS are the most commonly used ssnsors. | = TN . Rezchibion.; (Glarily; and. debdil of the. ixing )

RGPV Notes Hub (15 " Kasp Laorning, Kasp Greusing !
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WORKING PRINCIPLE OF DiGITIZING CAMERA

1. INTRODUCTION 6. IMAGE SENsOR TECHNOLOGIES

A Digitizing Camera (Digital Camera) is an electronic device

H\n!:caphus real-world i es and cnnvarl':.l'hmd.n.mcl:l.s Feature CCD Sensor CMOS Sensor

mtod.:.gu.tnlform Itu.swndc.lgu.sulmcompuurgmphms Full Form Charge Coupled Device | Complementary MOS

multimedia, image processing and computer vision. Quality Very High High

2. Wuat 15 Drertizing CAMERA ? Power Consumption More Less

a" T i | |2 = =

1 con image Cost Expensive Cheaper
Aihany fuis) osing BN Inge sdvieiand ! lr Usage | Professional cameras | Mobile, DSLR, webcam

7. Insipe View oF DicitaL CAMERA

3. Main CoMPONENTS

Lens Focuses the incoming light on the sensor,
Aperture Controls the amount of light entering, I
T stuttr | Controls: exposure time. |
Image Sensor Converts light into electrical signals.
A/D. Corverter Cor\ver_tsjulng signals into digital data.
Image Processor | Processes, corrects and compresses image.
Memory Cord Stores the image s digital file (JPEG/RAW). 8. Exampe : Image FORMATION PROCESS
Display (LCD) | Shows the captured image on screen f

4. Brock Diagram |

Y
I Sensor |
(ccg.fcm) A/D

11
v/ Stores images directly in digital form X More expensive than normal
v Easy to edit and share. X Tmage sensor may create
v No film required noise in low light.
5. Working Princire (Step By Step) j L&m Mm i % ROAnULRERRcC L poar
in wide range ices. X Memory card storage
@ Light from the object enters the lens V' High resolution and colowr accuracy. can fill quickly.
(@ Lens focuses the light on the image sensor. s
(@ Aperture and shutter control the amount and duration of light. r )
® Inage sensor (CCD/CMOS) converts light inko analng electrical signals. | | L1 APPLICATIONS)
(® A/D converter converts analog signals into digital (binary) data | | * Digital photography # Industriol inspection
@Imngeprmsorapphgsprmsmghkcmtzbaianuwbwmdm # Multimedia and computer grophics # Scientific research
and compression ﬂH&damlunngu\g ‘Pdn:wdvidﬂoprodudém
@Thgfmd&sdalmgemsbrdmmorgmrd_ # Satellite and earial imaging # Mobile phone cameros
# Surveillance and security # Document digitization

(® Image can be viewed on LCD screen or transferred to compuber.

- /

@ ImporTANT PoInTs Tm Exam Qussnous [ Key_Terms
into di using an image sensor. 2. Write the working principle igital camera. « CCD .
+ CCD and CMOS are the most used sensors. 3. Differentiote between CCD and CMOS sensor. *  CMOS +  Shutter
+ Output image is stored as JPEG or RAW format 4. What are the applications of digitizing camera? s« A/D Converter +  Resolution

RGPV Notes Hub Keep Learning, Keep Growing | ¥
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TRACK BALL
1. InTrRODUCTION
A ik Bl G s, i " m - 5. Insioe View oF Track BaLL
conkrol the movemenkt af the cursor on the screen. -
T s diniler B0 o enas ik walsel G ewkng Bal:
the whole device, the wser robobes o ball with Sugpert. Rung
finserb or thumb te move the cursor.
Roller for Y -axis
2. Parts oF TrRack BaLL _ (Vertical Movement)
Opbm.l.' Sensor
@ Ball i for Y-axis
@ Rollars (X-oxis & Y-axie) AT I—
@ Optical / Machanical Sensors (Horizonkal Movement)
@ Conbroller Circuik ; T — Sensor
(® Bubtons (Left, Right, Middle - optional) C ] for X-axis
® Coble / Wirelsss Modile
6. Tvres oF Track BaLL
. Workine PRIncIpLe v Wil Toask Ball - lliia ashaseal; vollase s s

3

# The ball is free to rotate in any direction.

# \When the user rototes the ball with fingers or bthumb,

ik rolls on the support.

perpendiculor to each other (one for X -oxis and

obl-'\.‘rfor‘f-uh).

# These rollers ore connected bto encoders or sensors.

'Wmtamhmhtu,umumw

direckion. of the ball

# The controller processes these signols ond sends
Wﬂcpovdinswmld&a(ﬂx, AY) to the
compuker .

™

-

4. Brock Dracram
Track Ball Rollers Conkroller Compuer
(Rotation ) (X&Y) (Host)

wﬂmﬂmﬂ%—iwﬁmw

M&dmh@mbﬂunﬁm.

mekaunmmhhcmuk;ermhhs
uni.nstA.:kooU\.fRF.

< & & %

L S

7. ADVANTAGES 8. DisaDVANTAGES

Does not require much desk space.
More accurake than bouch pads
Cursor conbrol is smookh.

Can be used in places where moving
the whole device is ok possible.
Durable and reliable

Less physical movement of hand

XMmﬂumbqﬂmﬂw
cleaning .
)(Netu.kahl‘fwdmsor
ko mouse
Xmﬂhk&skvuwx
basic mouse

S S

O

® B % ® =

I A

. APPLICATIONS

Common. in laptops (in ploce of mouse)

N

ImporTANT Pomnts 22

Treica. Exam QuesTions

|'Tmck|:nu_ﬁn'\l.ro|.-mrmr|:sruhzﬁn5|}u.huu |
# Rollers convert ball movement into electrical pulses

|I Puluammlndondm\tlompahr
| »
| »

i

L s o stabienary device; only ball s moved

Track ball s more compack than mouse of track ball?

RGPV Notes Hub

Key Terms
# Track Ball # Conbroller
# Rollers #  Pulses
# Encoder ®  AX, AY
\_. Optical Sensor #  Cursor
¥, = 4
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Unit - 1

Diskeic L .

TaeLeTs (GrAPHICS TABLET)

1. IntrRobuCTION

A grophics toblet is o poinking input device that allows
the user to drow images, select objects or write
hondwribien text by moving o pen (shylus) over o flak
surfoce. It is widely used in compuker grophics,
CAD/CAM, animabion, digital arts and design.

2. Parts oF GrapHics TABLET

Toblet Suface (Active Area)
Pen. / Shylus

Pen. Tip

Pen. Bubtons (Side Switch)
Tablet Conkroller /

Tnkerface
USB / Wireless Receiver

Function Keys /

@ Ackive Area

Qe GeeeeEe

@ Function. Kais
Graphics Tablet

. Working PrIncIPLE

A special pen (stylus) is used The pen usually does
mot need boberies (in eleckromagnekic tableks)

When the pen bip is brought near the toblek surface,
it disturbs the eleckromagneic field .

The toblet controller debecks this disturbance and
calculabes the position (X, Y) of the pen on the

Thmpus&im,mmandbuﬂ:mm%mia
are. senk to the computer via USB or wiceless.

4 Brock Dracram

e e e e e

S,

Types oF GrapHics TABLET

*

Electromagnetic Tablet : Uses eleckromagnetic field to
deteck pen posibion. (Most common)

Resistive Toblek :
loyer . (Less accurate)

Copacitive Toblet : Uses copacitive sensing bechnology .
(High accuracy and mulki-touch support)

. Instoe View (ELecTromaGneTIc TABLET)

Stylus (Pon)

-~

v
v

v

7F. AbvaNTAGES 8. DisaApvanTAGES

High accuracy and precision.
Nokural drowing experience
like paper.

Sensitive. to pressure and
blt (in odvanced tablets).

XMMWM

v No need to meve whole hand xN;;A‘fin.Emufm
ik rrigion: ko work properly .
v Useful for drowing, skekching,
CAD,"'. Kpmma.aszil.oshw
|| Rduces fobigue during Amngpd
Loy vk
=,
9. APPLICATIONS
# Digital drowing and painking .
# CAD/CAM and engineering design.
» Imoﬁo:d;}.u\snndfal'ml:ombudwxﬂ
# Education and e-learning.

_Compuer =+ Curtor / Draving e Stren y J \
= cpee B & - A - —

( ImporTant Pomnts @2 TyercaL Exam QuesTions Kev Terms

® Grophies (bl sk Ue o mowsm: bukiaffies | | 4 i, ol colain Uhalblack diagears of groghics Biblik. | | B Graphics Tblak * Tabacfoce
anm?;.‘m‘xmlmm 2. Explain the working principle of graphics tablet. ® Stylus (Pen) ® X, Y Coordinates

digltal - dutas 3. What are the parts of graphics bablek? Explain. ® Actie Area # Pressure Senalbiviky
i Y ey, . e 4. Differenbinbe bebisean graphics tablet and mouse. | | ® Sensor Grid /Colls @ Elechromagnebic Fiald
| # Pen is more accurate thom mouse for 5. List the epplicakions of graphics tablet. #  Conbroller
{ iddesising, basks 2 N A J

RGPV Notes Hub
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JOYSTICKS

1. InTrRODUCTION

A Jo&el:u:k is a Poud:m.a inpuk device used to conkrol 6 TYPES OF J'OYSTIC-KS
the movement of a cursor or an chjeck on the screen.
It is w'u:lcl“ used in compuber games, CAD systems,

*Q—AmJ%m:&mhmmmxwYm.

2. Parts oF JorvsTick

= = ‘Mulh-AmJonhckpmm\hulmawmm
) 1. Skick (Handle) : . ]

Stick  (Handle) it i Bha s (X, Y, Z and rotation)
any direckion . 'Fu.ahkjwﬁ;k:u‘edhﬂlshkm;m\dmﬁm.

2.5-»|:|50M:U444j¢r
additional commands
(fire, seleck, ete.)

3. Sensors [/ Potenktiomelers

'GnmjnﬁMvadmam

Adilikional Detect the Hlk and i =
Sireciion oy fha. st 7. ADVANTAGES 8. DisApvanTAGES
4, Conbroller Cireult : LANRALL o tlas
=y = V More accurate than keyboard for
5. Inkufeﬂ& (USB/Wireless) : % M i ] X
\, Sends date be compuber | misvemant oy require  calibrakion
x i i i are
3. Workine PrincipLE v Eosy to use and comfortable. Good qualiby jegaticks

¥ The user moves the skick in any direckion v Useful in games, CAD, simulabion . e

# The stick is connected to bwo potentiometers (for X and Y oxes)
thﬂlnﬁuhma.

*th&khw.hmdhpMAML /wmm_mm Gl
A/D  convertar

# The controller circuit processes this dobta and sends ik ko the
wwusswmiﬂhlfm

# The compuber interprebs the data and moves bthe cursor or

and robotics XHMP&E‘WM

4 Brock Dracram 9. AppLICATIONS
w &I\.I-ﬂ'.l i &?ull A/D Coribrollar Inhrfun #  Video games and enbertairment
Soh SR c"’"""""‘“"ﬁ Canvarkar (Microcontroller) (USB / Wireless)
i (N Ve Sl # CAD/CAM systema for 3D objeck manipulakion
5. Instoe View oF JorvsTick Compkar #® Flight, space and vehicle simulabors
= (Haat)

ImporTaNT Pomnts 22 | ( TreicaL Exam QuesTions ( Key Terms
# Joyskick s a 2D or mulbi-axis poinking device 1. Drow and esplain the block diagram of joystick #  Joystick - Inpub poinking device.
# Tiking the sbick changes the volues of sensors 2. Explain the working principle of joyetick #  Auis  : Direchion of movemant (X, Y, 2)
# Anolog voluss are converted bo digital dota 3. Whet are the ports of o joystick? #  Polembiomabir ¢ Variahle resisbor:
‘xm“‘*‘ff‘wf*”wm 4: Diffeeenilobe. babiaass snilag and dighal Joyetick: | | g A/D Convetar  : Anoleg to Diethal Cormrtar.
T hﬁm;:dhamuw\d' . _,-\_5 Luiwwm_ﬂ'fﬁ““* | # Conkroller Processes inpub signals

RGPV Notes Hub Kaap: Laasing, Kasp Grautag | o
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1. InTRODUCTION

techniques are widely used in compuler graphics, CAD/CAM,

UniT - T

—_—

GRAPHICAL INPUT TECHNIQUES

2. Neep oF GrapurcaL IneuT
v

Tomhhrmﬁxtﬂgﬁhm.

LY

3. Common GrapHrcaL Ineut Devices / TecHNIQUES

Toinpc.nl:d.rauﬁnﬂs,.dul:chuqnd.hnosgl.

Euenbnl:rur Cﬁ]},dnst}.nlnrt,smmns.umlnhmtnnd.‘dﬂ:nbm

4. Working PrincirLe (GENERAL)

#*
*

*

into digital data using A/D converter.
The digital dota is sent bo the compuler.
PHER

5. Brock Dracram (GeNERAL)

Devica
(Mouse / Pen /
Tablek / Scanner)

5

Dabe: __/__/ _

Technique / Device

S

no.g &R‘.ﬂ.ﬂ oo
Keyboard ‘%‘fﬂagﬁ‘,;‘m&g

C

Mhh\p«iw,m
wmtmm«mw
objecks .
dragging and drawing simple
grophics

A ball is rotated by hand ko move
.&an

Pel-iﬁ.eninzbr3nmm'mmnh

Pﬁr\.iﬂuﬂdmﬂwhﬁhﬁ.ﬂfm

?
HRH

A pen-shoped device thet can

10.

L

ef objecks (t.s., 3D m.lpﬁuh.ll}

T T, T SR

-

"
6. ADVANTAGES

High eccuracy and precision
Supports complex graphical data.
Widely used in many applicakions

=

7. LimrTaTions
quuim proper training
Senasibive devices need
care and mainkenance

3. Comparison oF Some Grapuicar Ineut Devices

84 APPLIUTIONS Davice InpukTspl | Dimensions | ﬁcmrvq.l Common Use
# CAD/CAM ond enginesring design #  Simulabion and braining sk :rm =S h&,-i-,'+&m|;;.‘m 22 I Hislvh Dridiiy; Dasigrs
% Digikal: pacnbing  arimabion. ond"iabrabion: | :#: Gaming and virkual réality Joyatick Direction + Butbons 2D/3D | Medium | Gomes, Simulabion
# Image editing and phote retouching ® GIS (Geographic Informabion Systems) Scannar Optical Scan Im(has.)'i High Irmage Inpuk
# Medical imaging and dingrosis ® Educabion and e-leaming bools Dightising Comara | Imoge Copture | 2D/3D (Scane)] High e e A
- \_Tw.d‘\.Su'ut TM\W 2D Medium n-n_llu.l“hb'\h v
ImporTant Pornts @ Tyricar Exam Questions b Kev Terms
#  Grophical input bechniques convert human ackions lEnPimw-Wumluwlhshmw ® A/D Converter #  Scanner
into digital daba 2. Draw and explain the block diagram of a graphics tablet *  Digikizer * Trackball
® A/D conmrsion ix used e comvert analsg signals 3. Explain the working principle of joyabick ® Graphics Tablek * Touch Screen
Jrom input davices 4, Compare mouse and graphics tablet, ® Light Pen ® Tnput Device
Crhdmiqmmkr.nsntummmﬂ‘rnnﬁu 5. Lk s icaki of hical inpub tachnl ®  Touekick # Resoluki
N “_“’_ = Mg ————— ey
RGPV Notes Hub Kzz.p Lz.ﬂrr\i.n.a, Kzgf,\ Grﬂmms ! ‘*
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PosSITIONING TECHNIQUES

5. Posrtioning MeTHops

1. InTRODUCTION
P ,I. - I l . .f5 H\& I I. q s I. I ﬂl)‘jld-

. Neep oF PosITioniNGg TECHNIQUES

Method

Description

Direct (Absoluke)

Mmﬁbmﬂdﬁnﬁhﬂ(x,u)fwﬂa&iﬂs.

Relakive (Vecksr)

Incremental (Step)

Sptol.fl‘." Poﬁhm" uing smoll incremenks .

To disploy objects ok desired locakions. Polar Coordinakes Specify position using (r, 8) where
Toumkcond.mnip;lnhd\npl‘mmhlu. r = distance, @ = angle.

To support inkeractive applicabions. Device (Screen) Specify position in screen coordinates (pixels).
Essential in CAD, mm,ynnmsmdmnhhm World C. linak SP“‘_"fH b ireal et ks )

ok
2

v
i
Y
v
3

. CooRDINATE SysSTEMs

6. Wortd 10 Device CoORDINATE TRANSFORMATION

" (a) Cartusian. Coordinale. Sydam i) Bismn, Candkinoba. Sydbarn )
L Y
(0,0 X (increases) ' View / Window Do
I 1 3 \(T Tm : Coordinakes
.9 (+, +) (m World) | “"‘L“h 5“‘" t reformtion (Screen / Display)
~ LS
00 X This process maps objecks from real world to screen.
m v 7. ComMMON GEOMETRIC TRANSFORMATIONS
.9 G2 ¥ finerensel y —— e i S ——
J L (mas, gmax) | | | (a) Tromalobion || (b) Scaling || () Rebabion ||  (d) Reflackion
| I N ! I
] | 1 |
Nott:lnmuerdinuhl.uﬁsinha}.bp-hflw | 1i; i: —~ :I *:‘ .
X threndia % tha Hght ‘and. Y. inersite downaard |: = ;i:D__. :.D [l i'j i
! S8 I | | / \“
4. PosITIONING TECHNIQUES | ‘: ‘I ‘ E ......
= . S = | | :
() Absolute Pastioning | [ (6) Relotive Poutioning | [ () Tncremental (Step) | | | Moves objeck to || Changes sism of || Tums objeck obouk || Mirrors object about
Pun.hmufmeb"-d.u Position. is specified ' Positioning Wl el W it ploo fed el L an axs.
f-rl s ] L Qg i 14 /.. 22 TR g B s ) h(— S SR e _,\
Exampla © Plot pisel Bl 5 Mova 40 m‘:s 8. ADVANTAGES 9. LimrTaTIONS
‘*‘:-5) ;‘*‘um:.ﬁ“"d mﬂx::;;-h v Accurate placement of objects. % Complex transformations require
b d v complex graphical operations. more compubakions .
P(x, y) (%0, 20) S“PP""*" Jig ) g i
[ ] , T -.{41.45) v"  Essentiol for realistic animakion x Rnundnna errors moay occur.
&==in ‘ : | and. simulakions . % High accuracy needs more
©0) X c“""“" @ ‘ v Improves inkeractivity and user conkrol processing power.
et J 2= A l _‘ S J v Basis for all graphical transformakions X Different davices may hove
& L L different resolubions .
i PPLICATIONS
= e T — 11. Exampie (Step By Stee)
*# CAD/CAM for designing end modeling. | Y €(40,70) | | :
# Flight and wvehicle simulators. B(60,30) 1 Specify Position Choose coordinakes (x = 100, y = 150)
i R A | adea) e = Apply tramdition Gty =y s dyd
® GIS and mapping applicakions. _ " 3 | Scole Resize object (=X oay" =y e
e Y e iy 4| Map to Screan | Convert to soran coords | (K, V) in pials
| uang coodinates ) | (5 | Dapley (L. gy o s il oo
ImporTanT Pomnts ﬁ B | Trprcar Exam Questions ([ Ker Terms
®  Posbisning tschniques dacids where objecks appear 1. Explain posibioning bechniques in compuler grophics. ®  Absoluts Posibioning ® Tranalabion
®  Screen coordinates have origin ab top-left 2. Differentiole bebwsan world coordinales and devica soordinabes ® Relobive Pasitioning ® Scaling
®  Werdd coordinakis ore corwartad b davice coordinabes 3-wm<mmmm -MM @ Rolakion
®  Transformabions halp in moving, scaling ond rotaling b Explain world to davice coordinabe transformakion ®  World Coordinates ®  Transformakion
® Basis for oll interackive graphics 5 What are the applicabions of posibtioning bechniques? ® Device Coordinabes ®  Scresn Coordinokes

RGPV Notes Hub



