Does a good digital camera replace
an SLR¥

Taday's digital cameras produce wery goaod
photos which can be printed in photo quality.
Howeever, ewen the best digital cameras do
by far not offer the same photo information
as pravided by a good SLE. A reasonable
example: A customary & megapicel digital
camera produces 5 million pixels - the maoi-
muwm amount of information which can be
viewsd on a monitor or prinked on paper. 4

good photo, in contrast, provides. T0-20 milli-

on pimels.

High-quality digital cameras may reach
SLR= as far as image quality = concerned.
However, they still prowide distinctly less in-
farmaticn than com@ined in a negative or a
slide. The difference i= not noticed when vie-
wing the photas an a monitor of printing
them in a format of 1015 cm. § a deted of
the phato, however, is zoomed or the photo
is prinfed in (MK Ad format, the higher pixel
density of negatives or slides becomes
obious.

Since the up-1o-date film scanners with
a 4000 dpi resolution scan up to 21 million
pixels from & shide or negative, there i no
better combination 2t present than an 5LR in
combination with a film scamner to generate
the most perfect digital photos.

Are posithves (slides) or negatives betber
sulted for scanning?

At first. it seems obvious that the scanning
of positives. be it a framed slide or a film
strp. is easier than digitalising negatives
fifter all, a positive is a real photo which can
be compared directly to a =can displayed on
a manitor. The mere scan preview will indi-
cate whether the exposure of the scanner is
adequaie and whether the autofocus of the
slide =canner has found the correct focus
With negatives, however, the film sirip shows
inverse photos which, in addition, hawe an
crange coloured mask. A high degree of ima-
gination is required to conclude the correct
picture from the negative. The scanner soft-
ware hazs to correct the crange coloured
mask. it is even more difficult to determine on
a negabtive whether the photo was exposed
camectly and whether it is sharp or not. The
big advantage of directly comparing a scan
of & preview in the scanner software o the
original does not exist with negatives.

There are even morne advantsges
for slides: Slide filmes have a finer grain, have
a larger contrast range, provide mare intense
colowrs and offer & higher resolution. Besi.
des, slide films hawe a higher density range:
The maximum density of a slide film can be
ug bo dmax = 4 1o allow for finest shades of
the individual colours.

The gh density range of & =lide film,
however, alsa holds disadvantages: Many
bottom of the line film scanners do nat have
such a high density range to be able to diffe-
rentiabe individual shades of slides when
approaching the maximum density. By nats-
re, negatives hawve & smaller density range =o
that even inexpensive scanners can handle
negatives well. Photographers know that it is
more difficult to take a slide than a negatire
since slides take amiss the tiniest emror in
expasurs while negatives are much more
tolerant due to their lower conkrast and dyna-
mic range. The same applies 0 scaming:
Correctly exposed positives can be scanned
very easily. For slightly under- or over-expo.-
sed slides, howeyer, comectons n the scan
pragramme or in the subsequent image edit-
ing will be reguired



Does a fim scannes convert

negatives o positves autmathcaliy?
The scan process for scanning positives
(=lides) i= a= follows: A lamp scresns the film
and a sensor measwres the transmitted light.
The brightness of the indridual shades =
used to compose the finished phato. But
what about negatives? Do you get 8 “negati-
ve" image when scanning a "negative™ phoio
which then must be inverted and edited with
an image editing programme o eventually
obitain & nomal positve ¥ Or does the scan-
ner perform this time-consuming job suboma-
tically ¥

To start with: A megative &= not simply
canverted to a positive by inverting the
colours. i.e. conwerting black to white, etc.
Colowr imeersion indeed is reguired 1o obtain
a normal photo from a negatese. In addition,
the orange coloured mask must be subtrac-
ted or extrapolated. Since carrier maberial
and film emulsion vary from mamnufactuner to
manuiscurer and partly from film type o flm
type, difierent computation procedures are
necessary for a best conversion of 8 negative
to a pasitive.

With modern flm =cenners, users do nat
have to cars about this negative) positive
conversion: The scanner or the scan software
will realize this sutomatically. The basic set-
tings of each =can soffware require to =et the
type of film being scanned: positive, negative
or negative biack and white. If the type is set
to negative, 8 scan will automatically produce
& positive image on the monitor or in the out-
pu file. e 1o the more complex scan pro-
cess and the necessary mversion and film

camier correction, the scanning of a negative

takes up to three times longer than scanning
& positive.

Why does the scanning of negatives take
50 much longer than scanning slides?
When studying data sheets and test reports
abaut film scanners, you will realize that the
time 1o scan & negative is distinctly langer
than to scan a posittee. Users who digitse
both negatives and positives will confirm that
the time difference between the twao methods
amaounis io a factor of 2 to 4. Why does the
scanning of negatives takes =o much longer
than scanning positives?

With positree =cans, the phobo = simply
soreened and the ransmitbed light = conmwer-
ted directly to picels. For negatiee scans,
the necessary colowr mversion and the exira-
polating af the yellow-arange colowred mask
from the measured mage signal is performed
in addition. Thus, & negative scan requires
more sieps than a positee scan 1o create a
finished image.

If you once scanned a negabive as normal
positive unintentonally or on pupose, you
may have reslized & distinctly longer scan
time than would have been the co=me for a nor-
mal slide. What i= the reason for the longer
duration although a normal pasitive scan was
performed? The reason is brighiness. & cor-
rectly exposed negative is significantly darker
than a correctly exposed positive. Film scan-
ners require more time for dark images than
for bright one=. i you have ever compared the
scan time for & photo taken at night (slide} toa
beach motive [slide], you will confirm the con-
siderable time difference.




My slkde scans are much oo dark.
Why Is this so7
# well-known phenomencn with slide scan-
ners is that the =cans appear darker than the
original on the light box or on the screen. Are
the scans actually darker and what can | do?
fis a first ob=ervation, slide films differ
from negative flms in a negative way in as
far m= that positive phobos must be exposed
exactly and comectly. Megative films are more
likely to compen=ate for slight expomure
errors than positive films. Freguently, a whole
series of slides = slightly underexposed
which, however, will not be noticed when
projected o & big screen with & powerful
lamp in & darkened room. The result is that
many phoiographers think their slides are
expased conrectly and adequately brigh
when they actually are a bit too dark.

It may nevertheless happen that =wen
comecily exposed shdes appear darker on a
monitar than on a fabric scresn. in the ma-
jority of cases, thes is due bo & faulty monitor
calibration. or no cakbration at all. We re-
commend all users who scan and edit photos
ta calibrate their CRT or TFT flat mamtors to
a worldwide standard v=ing & calibration kit.
This i= the only way to =reure thet the moni-
tor will display the scan or a digital photo in
its brue colours

Only when the step of a hardware based
monitor calibration hes been performed =nd
the scans still are too derk on the monitar,
is it worthwhile 1o adjust the brightness or
gredation of the =can softwere or image: edit-

ing programme.
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How many plxels does a small

plciure fllm contain?

Times aga, hardy anybedy thought about
the resolution of a small picture film. Today,
however, ever more proud owners af 5-10
megapinel digisl cameras ask themselves
how marmy pixels an “old” analogee film
might contain. This guestion can be ansee-
red easily when knowing that a small picture
film= has an approximate sudace of 24 x 36
mm and a resolution of about 100-130 fine
pairs per milimetre. A line par can be imag-
ined am & black line next 1o a white one, ie.
twn lines of different colowrs. 100-1.30 line
pairs per milkmetre thus comespond to 200
260 points per millimedre.

Thus, the number of pcels on & small
picture film with 100 ine pairs per milimetre
is calculated as follows: (36 x 100 x 2} x
(24 x 100 x 2 = 7,200 x 4 BO0 = 34 560,000
pineds. Thus, a normal =mall picture Flim with
a resolution of 100 line pairs per millimetre
comzins almost 35 megapivels per photo.

A resoliution of 130 line pairs per millimetre
ewen results in 58 megapixels

film scanner with an optical resolution
od 4000 dpi retrieves about 20 megapicels

from & small picture phaota

‘What Is the difference between TIF,

JPG and PSD fMies?

When scanning o pecture with Sidobe Photn.
shop and storing it, & P50 file of & huge size
will be generated. If the same picture s sto-
red as TIF file, the size will hardly change
whereas the size is reduced drastically when
storing the picture as PG file. What is the
difference betwesn the thres formats?

A TIF file contmins the pure image dats in
an uncompressed form, i.e. all the informa.-
tion which the scanner retieves and provides
from the scanned photo. TIF files are very
large and impractical to handle. When a TIF
image is comverted 1o a JPG image, the file
size will be redwced by a factor of up to 10

without noticably losing quality.



& PED file is an own file format of Adobe
Photoshop. It contairs all the information of a
TIF file, i.=. all the onginal photo information,
a= wel a= other Photoshop internal mfor-
ma-tion like e.g. the room factor which was
active in Photoshop when using the image
file the kast time. In Photoshop, a text taal
can be used to add e.g. a label to an image.
I the modified image i stored as PSD file,
the label can be edited or moved later.  the
modified image, howewer, is stored a= TIF
file, the text is transferred into the image and
carmol be edibed any more.

Can you print a scanned slide

on DN A4 Tormat?

Time and again, photographers are fascina-
ted when a tiny slide i turned into & sherp
image of =everal square fest on a projectan
screen. (Of course, the viewsrs are at distance
of several fest 1o the screen and will not d=-
tect the tiniest detsils. The guestion arises
how shanp end good animage printed to DIN
B4 will b After all, such an image will be
viewed al shortest distance.

For decades, a print with 300 dpi has
be=n con=id=red & pin sharp photo. When the
first laser primters with 300 dpi entered the
market by the end of the Bl millicns of pea-
ple dreamt of pin sharp prints with laser prin-
ters. Even today, a primt witht 300 dpi is con-
sidered to be sbmolutsly adequats for a high
quality print.

Az a conzequence, the gueston is
whether the resolution for scanning = 24 x 36
mm negative or slide i= high enough to reach
300 dpi for printing.

If & 24 x 36 mm slide i= scanned with 2700

dpi, the resulting image has= about 3,800 x
£,600 pixels. The pixels are distributed on &
DIN 84 shest.

fi= you will know, the size of a DIN &4

sheetis 28.7 x 21.0 cm. Ignoring a sumoun- v ikananhs | i allsrpn

ding frame of LT cm (uswal print frame], the
effective print size is 28.3 x 19.6 cm. |f these PR
dimensions are divided by 2.5 (an inch is
ahbout 2.5 cm), the resulting print formait is -l"'-"l'-'I
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11.3 x 7.8 inch. The almost 3,300 x 2,600

pizels are distibuted on this area. & come- \j T

Ina

1.03) =¥

—= = = 170w SR
sponding division wall resolt in a print resok- TIF Eikc
tion of showt 330 dpi. Thus, the desired reso.

lution of 300 dpi is excesded by about 100

Why does the Scan programme

allow for a colour depth of 8 or 16 bit
although some scanners have 48 bit?
Some reflecta film scanners have a calour
depth of 4B bit. but the scan scftware allows
for a z=tting of 8 bit or 16 bit only in the re-
spective st field for the colour depth. It
means that & or 16 bit are available for each
colow channed fred, green, biue), e = total
of 24 or 48 ket

How does the [CE/MaglcTowch me thed
‘work?

How can a scanner recognise whether a
black dot in & biue sky is & du=i grain which
should be removed or a bird crossing the

— horizon? With the image alo.
&’h ne. the difference cannat be
Srblidmrieie determined, but by uming the
@ film material.

The ICEMagc Touch dust
and scratch removed is no softwere function
as many users think. An ICEfMagic Touch
scanner rather distnguishes i=elf from a film
scanner without ICEMagcTouch by a modi-

fication of the hardware. With an ICE/Magic-
Touch scan, a fourth source of light is used




woriking an an infrared basis. An infrared
beam scans the surface of the flm. Usually,
negatives or pasitives have a smaoth surface.
The infrared beam wil detect valleys (sorat-
ches, grooves] and mountains (dust grains,
fingerprints, etc.) on the surface. When such
a valley or moumain is detected, the corre-
sponding software comects the respective
spot with the information of the pivels found

in the wvicinity of the faulty spot.

Does the scratch removal method also
work with black and white flims?

The automatic dust and scratch remawval
system works with colour shides and negati-
ves exclusively. When scanning blackiwhite

photos, the remaval system must be swit-
ched off.

If you nevertheless leawe the soratch
removal system active when scanning
blackfwhite film, a milky photo will be the
result where the rough outlines anly of the
displayed motives are wisible.

Does the scratch removal method also
work with Kodachrome fims?

The ICEfMagicTouch dust and scratch re-
moval system works with Kodachromes ina
way that dust and scratches are comected
effectively. A negative effect. however, is that
also parts of the photo where there is no dust
will be blurred. Therefore, the system should
be deactivated for Koedachromes. The reason
far the problems of the ICE/MagicTouch
method with Kodachromes & the silver con-
tend af the films. In principle, Kodachromes
are black! white film= which are coloured only
afterwards.

‘What Is the advantage of a flim

sCcanner compared to a Nathed

scanner with Nllumination source?

The main difference between flathed scan.
ners with illumination source and film scan-
ners is that in flatbed scanners, the film is
placed on a glass plate from where it is scan-
ned.

In fim scanners, the light is ransmitted
directly through the films. Since glass plates
have a negative effect in the imaging per-
formance of optical devices, the mere tech-
nical kayout of film scenners offer a decisice
advantage compared io flatbed scanners,
Dsturbing effects, like Newton nngs or blur-
ring due 1o bent potos due ta the heating of
the glass plate do not accwr with film scan-
ners 21 all or only when scanning slides wath
ghass frames.

Ancther adwamage of fim scenpers
is their optical density:

The main task of flathed scanners = to scan
top-view photos, i.e. reflecting photos with
a very small density range. To render all
details of film material, an optical density up
to a wahee of 3 is required which = reached
by wery good film scanners only. fis o result
of an insufficient density range, the shadow

areas and areas with brnight lights have little
Contrasi

What resolution Is required for a

beamer projection?

An average beamer may be able to progect
a= mamy pixel to a wall a5 anaverage TFT
monitor can display. namely 1024 x TES pinel,
multiplying to some BO0.00D picel, mot even

I megapixzel. Even a small picture shde scan-
ned with 2000 dpi provides as much as &
megapixel. If the scan resolution i cut half
ta 1000 dpi, the resulting image bl has
about 1.2 megapicel, which is absolutely
sufficient for a beamer or 2 normal manitar



How can | view scanned photos
on my TV set?
MNow, you have scanned 100 most beaaurtiful

phatos of your holidays, and you da not want

to leok at them an the small PC monitor in

yaour office but enjoy them on the large TV
soreen in your living room.

There are several possibilities to have this

pleasure come true:

1. Virually all standard graphics cards have
a TV outlet ar even & 5-VHE outlet. These
interimces can be used io connect & TV
set to a compuber. Then, you will s=e
everything you would normally see on the
PC manitar an the TV screen, mcluding
e.g. a pholo presentaticn.

Z. You can burn the scanned photas on a
wideo O and play it with & DV player.
Yaou will then see your scanned photos as
a film on T¥. You can also burn indrsdual
images to a video CO. Virtualy aif 0VD
players of the newer generaton will play
wideo CDs; older players, howewer, do not
yet know this format.

What Is the advantage of an
IT-8 colour callbraton?

The IT-4 cobour calibration iz & colouwr comer-
tion method. There i a standardemsd tem-
plate which has a large number of individual
calour fields. This standard image is scan-
ned, and the calibrating software measures
the scanned colours in the ndividuad colowr
fields. Afleraards, the softeware compares the
measured colours to an [T-8 reference table
where the actual RGH valwes are specified for
each individual colour field. This compan=on
results in & difference table containing the
colour deviations of the scanner. For future
scans, the scanned colow= will be comected
ba==d on thiz difference tsble 1o obtsin

scans with true colour walues.

The IT-8 colowr calibration is contained
ir the full wersicn of the scan software Sileer-
Fast Al which can be abtained from reflecta.

ROEC coour restauratbon

ROC is the abbreviation for Bestauration Of
Colours. BOC i= an effectwe method to re-
sione the colours of old, faded or yellowed
phatos.

Such matenal can be freshened with ROC
impressingly. Howewer, ROC i= not a methad
which can be applied to any picture. Phoios
taken on a beach with blues sea and blue sky.
for example, wil become extremely distorted
with ROC. The ROC colowr restauratian i a
method which is purely software controlled.

GEM gralniness reduction

GEM is the abbreviation for Grain Egualisati-
on & Management. The grain equalisation
algorithm analyses the scanned photo direct-
Iy after the scanning for recurring patierns on
the Film grain level. Based on this analysis,
film grain structures ane recognized and
smocthened. The application of GEM ahways
results im & ceram blur, Doe to thes reason,
phoios scanned with GEM should be proces.-
sed with a deblur masking o get adges pin
sharp again.




