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This article provides an overvi ew of Kodak Photo CD technol ogy.
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Kodak Photo CD is a technology for transferring 35mmfilmimges to CD ROM
di scs, naking the imges fully accessible to conputer graphics
applications. A Photo CD foreign file translator and a revised CD Renote
application are included with each Performa equi pped with an Appl eCD 300i

Not e: Qui ckTi ne and Photo CD are required. The QuickTime and Photo CD

ext ensi ons must be placed in the System Folder in order to view the inages
on a Photo CD. Because Qui ckTi ne has Photo CD support, any application that
can open a PICT file can open a Photo CD file.

The Appl eCD 150 and Appl eCD SC Plus drives al so support Photo CD, but what
sets Appl eCD 300i apart is its ability to read multiple sessions of Photo
CD inages. A reference used for sone of the information that follows is
"Photo CD: A Planning Guide for Devel opers" (August 1991 revision).

The Kodak Photo CD planning guide lists the follow ng as benefits of Photo
CD t echnol ogy:

e Rapid retrieval and display of images.

e High-quality continuous-tone printing. Near optical-quality hard copy is
possi ble with the equival ent of 2000-1ine resolution digital inages.

* Consistent and optimuminage quality.

e Support for a wide range of colors. The original scan fromfilm
records 36 bits per pixel of color information

e Support for current and future television formats. Five resolutions
of each image are stored, with the base resolution excellent for today's
televisions. The 4x base resolution is ideal for high-definition
t el evi si on.



 Image duplication w thout degradation. Wth digital images, the
copy is identical to the original

e Powerful inage manipul ation. Powerful applications such as Adobe
Phot oshop are able to seem essly work with Photo CD i mages.

A Photo CD session consists of all of the inmages contained on one roll of
film(whether it is 12, 24, or 36 exposures). Until now, CD drives were
able to read only one session. Kodak recently introduced equi pnent with
the ability to encode several sessions of inmages onto one di sk, and new CD
drives (including the Apple CD 300) are being introduced that can read

t hose sessions. A single Photo CD can now hold up to 100 i mages. The

proj ected cost for devel oping a 24-exposure roll of 35mmfilmand pressing
the Photo CD is about $24. The customer receives a Photo CD, the inage
negatives, and if desired, prints or slides of the inages (the prints or
slides will cost an additional $4 to $5). Wth the next set of pictures,
the user would take in both an undevel oped roll of film and the once-used
Photo CD. The CD would then be encoded with the new i mages and returned.

Filmto CD

A hi gh-speed scanner converts the inmages on the roll of filmto digital
data of 2048 lines of 3072 pixels with a depth of 12 bits per each primary
color (a total of 36 bits per pixel). Each image is represented by 18MB of
i nfornmati on. Next, a Sun SPARCstation is used to adjust the digital file
for color and density and conpress it (with no |oss of inmage infornation)
to an average of about 4.5MB

Each image is represented in five different resolutions. The base
resolution is 512 x 768 pixels, sufficient to display the imge on a

tel evision or conputer nonitor. The 4base and 16base inmages are created

by successive interpolation and correction schenes between pixels. The 4x
and 16x representations are useful for displaying the i nages on

hi gh-definition television systems or printing on high-quality devices at
t housands of lines per inch. The | ower resolutions are useful because they
can be quickly retrieved (Il ess data to nove around) and displ ayed as

t hunbnai | representations of the inages, indexes, and icons.

The five resolutions stored for each i mage and sone uses for each are:
» Base/ 16 128 lines of 192 pixels imge thunbnails, icons

» Base/ 4 256 |ines of 384 pixels display of multiple inmages
or slide shows

* Base 512 lines of 768 pixels normal display nedia
* 4Base 1024 lines of 1536 pixels high quality display
- 1l6Base 2048 lines of 3072 pixels high quality hard copy out put

The 4Base and 16Base resol utions are stored as residuals which record the
di fferences between the pixels at the next |ower resolution. Huffman



encoding is also used to further conpress the 4Base and 16Base resol utions
of each inmage. The conplete data for an inage is stored in sonething called
an "I mage Pac". The information is stored on a CD-ROM usi ng the CD- ROM

XA Mbde 2 form1l sector format. This standard is call the Orange Book and
was devel oped by Sony and Philips. Refer to the Sony/Philips specification
cal l ed Recordabl e Conpact Di sc Systens "Orange Book" for details on the

st andar d.

VWat's On a Photo CD?

Wien the gol d-col ored Photo CD cones back fromthe photofinisher, the user
can place it in the AppleCD 300i and the systemw |l nount the disc just
like a hard disk or floppy disk volune. The Photo CD volune will have the
nane "PCDnnnn", where PCD stands for Photo CD and the four nunbers identify
t he phot ofi ni sher. The name cannot be changed. |If the user double-clicks
the Photo CD icon, the system opens up the volume and di spl ays photos
folders, a Kodak folder, a "Slideshow' file, the Slideshow Viewer
application, and a Photo CD fol der.

Each resolution folder contains a file for every inmage on the disc at that
specific resolution (such as 768 by 512). The Photo CD fol der contains
techni cal information about each of the inmages. The Slideshow file and

Sl i deshow Vi ewer application allow the user to browse the inmages as a slide
show.

If the user opens one of the resolution folders, a nunbered icon for each
i mage on the CD is displayed. Each icon is a thunbnail image of the image
contained within the file.

If the user double-clicks on the icon, the system presents a di al og box
asking if the user wishes to view the inmage in TeachText. TeachText

di splays the image (if enough nenory is available) and allows the user to
copy and paste the image into the dipboard, Scrapbook, or any other
docunent .

The Photo CD Viewer application displays one inmage at a tine with w ndow
controls that allow users to autonatically play each image, scroll to a
specific image, or increnentally scroll through the images.

Phot o CD Technol ogy

A Photo CD image is a rectangular array of square pixels in a 3:2 aspect
ratio that matches ratio of 35mm film Pixels represent col ors encoded
wi t h Kodak' s Phot oYCC col or-encodi ng scheme. Each pixel is separated into
an 8-bit luma (brightness) conmponent and two 8-bit chroma (col or)
conponents. Phot oYCC encodi ng was chosen because it provides the proper
dynam ¢ range (ratio between the minimumand maxi mumintensities

attai nabl e) and col or gamut needed for high-quality color printing.

Phot oYCC encodi ng can be easily converted into RG information. PhotoYCC
encoding also allows for a very efficient data conpression schenes. To
facilitate efficient video display, Kodak based the PhotoYCC scherme on



vi deo standards. PhotoYCC is based on aspects of CCIR Recommendati on 601-1
and the international recommendation for high-definition television
production, CCI R 709.

Conversion fromthe 36 bit per pixel RG scan to PhotoYCC is acconplished
in three steps. First, a nonlinear transfornmation is applied to the inage
signals. Next, the transformed val ues are converted to one |luma and two
chronma conponents. Finally, the three conponents are converted to 8-bits
per conponent data.

Not e: Al t hough the Photo CD I mage Pac format contains definitions for
larger-format film initially only 35mmfilmw |l be supported.

Appl e Sof twar e

A Photo CD file systemtranslator, and a new version of CD Renpte,
understand the Photo CD format.
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