Zoomable Photo VCD
Introduction
What is a "Photo VCD"?
A "photo" VCD is basically a VCD that is authored to display "photos" or "images".  This can be done generally in two ways:

1. Create a VCD compliant MPEG file using the source images

2. Use high resolution still images on the VCD

The obvious advantage with method one is that it is relatively easy (especially with a good video editing program like Adobe Premiere) and that you can have background music and fancy transition effects between photos.  The disadvantage of this method, however, is that for VCD, the resolution of the images is limited to 352x240 for NTSC and 352x288 for PAL (the resolution is higher for SVCD but this still doesn't compare to the high-resolution still).

Method one will not be further discussed in this article.

The advantage of method two is primarily that you can display very high resolution images on the TV (near DVD quality).  A less apparent advantage is that each image only takes up 2 seconds of capacity on the CD and that you can have an upper limit of 1980 images per VCD.

Aren't there other programs for making Photo VCDs?
Indeed there are.  Nero 5.5 makes a poor attempt at it.  WinOnCD 3.8 PE has good reviews and the recently released Ulead PictureShow program has been getting rave reviews.  WinOnCD and the Ulead program are both commercial but are excellent in terms of simplifing the process of making a Photo VCD.  For a simple Photo VCD, I highly recommend you taking this path.

However, these programs are limited in other ways.  The very "easy to use" nature of these programs means that the end result is stereotypical.  Now, this may not be a problem.  However, if you want to make something truly customised, or  author additional functionality (which will be done in this article — zoomable Photo VCD), you will have to author the VCD by hand using the XML system and VCDImager.

This article will describe some of the underlying theory and logic as well as a step-by-step guide on creating a multi-level zoomable Photo VCD.  The aim is to create something that is similar to the now defunct proprietary Kodak "PhotoCD" format.

CUE/BIN image example of a Zoomable Photo VCD
There are PAL and NTSC CUE/BIN image examples of this.  For a guide on how to burn CUE/BIN images, click here.

Select NTSC if you live in North America or Japan.

Select PAL if you live in Europe, Asia or Australia and New Zealand.

The Aim — What We Want to Achieve
What this article will describe is the creation of a two level zoomable photo.  It should be noted that many of the numbers used in this method is purely arbitary (click here to read more in the discussion).

Basically, we have the main "base" photo (figure 1).  This photo is divided into four quadrants (1-4 in figure 2).  By selecting one of the quadrants, that quadrant is "zoomed" in (figure 3).  This is the first level zoom.

This subsequent new image is also divided into four quadrants and selecting one zooms in even further (figure 4).  That is, from the base image, we can zoom in twice.

Once zoomed in, we can also move side-to-side (up/down, left/right).  We can also obviously "un-zoom".

The first level zoom is 1.5x base.  The second level zoom is 2.5x base.

The Method
The method in the main article will be described for PAL.  Click here for the NTSC supplement to the method.

There will be three main components to the method:

1. Preparation of the source images (creating all the necessary source bitmaps)

2. Encoding to still-image MPEGs for VCD

3. XML authoring

Preparation of the source images
Some theory and general issues
Firstly, some of the general issues to creating still images for VCD must be understood.  These were written here.  To summarise, here are some of the issues that must be taken into consideration when creating a "zoomable" Photo VCD:

1. Scanned photos or photos from digital cameras will have a pixel aspect ratio of 1:1.  VCDs do not and this must be corrected as part of the method in generating the source images (figure 5)

2. TVs will crop by up to 10% (more commonly approx. 5%) off any side.  Thus, with the "zoomed" in images, there MUST be some degree of overlap (preferably greater than 10%) between adjacent images.  If this is not done, there will be parts of the zoomed in photos not visible when displayed on the TV (figure 6).

3. Although each still image of the VCD only has a resolution of 704x480 (NTSC) or 704x576 (PAL), the "base" image is being "zoomed" in.  Now, if we started with the base image being 704x480/576 in the first place, it would mean that we would have to blow up parts of the image — which equals blurriness.  Thus, we must have the "base" image at a higher resolution to begin with and resize it down for the purposes of VCD.  Optimally, the highest level of zoom will yield a frame size of exactly 704x480/576.  This would mean that all images would either only be resized down or not resized at all (figure 7).  Resizing up would lead to a loss of quality.  We must have a base image size that is appropriate and practical (i.e., we can easily obtain images of this resolution without compromising quality).

My arbitary choices for this article
The following settings are arbitary but I believe work well:

· At the maximum (second) level of zoom, there are a total of 16 screens (4 across and 4 down).  Each zoomed image overlaps with its neighbours by 50% (figure 8).  If you think about it (or work it out mathematically), this give a magnification factor of 2.5x, which is a nice number.  Similarly, the first level zoom screens end up overlapping its neighbours by 33% (one third) with a magnification factor of 1.5x.

· If we give the image with the highest level of zoom a resolution of 704x576 (so that no upsizing will be required), this means that the base image will have a resolution of (704*2.5, 576*2.5), which is: 1760x1440.

· This happens to be a good resolution to work with too.  A digital camera with a resolution of about 3 megapixels will be able to give a raw image of near this image size (i.e., minimal resize/cropping).  Similarly, scanning a standard 5"x4" photo at a resolution of about 400 dpi will be sufficient as well.

The step-by-step method
This method features Adobe Photoshop.  The reason this is so is as Adobe Photoshop has an "automation" feature (basically a very advanced macro).  This means that once the method has been recorded, doing it again will be simple.  However, any good image editing program can be used for this method (e.g., Jasc's Paint Shop Pro).

1. Preparation of the base image
Firstly, we need to prepare the high resolution base image.

Use Adobe Photoshop to create a new image at a canvas size of 1920x1440 (4:3 DAR at pixel aspect ratio of 1:1).

Now, load your source image.  Do any required cropping and preprocessing.  Tip: use the Adobe Gamma Corrector to adjust the gamma of your PC monitor.  Most PC monitors are set with a gamma that is too low.

Once everything is to your satisfaction, copy your source image and paste into the base image.

Merge all layers.

Now, resize to 1760x1440 (this will correct for the non-square pixel aspect ratio problem).

This is now your "base image".  [—start automation—]

Encoding to Still Image MPEGs
"mikk" described how to do so in his website here: [-site-]

It is important to have your files named in a nice consistent and obvious way so that you don't muddle up the images.  In this guide, I name them in the following way:

pic??-base.mpg (base)

pic??-z1-x.mpg (zoom 1 — x=1-4)

pic??-z2-xx.mpg (zoom 2 — xx=01-16)

XML authoring
1. Referencing all the stills in <segment-items>
Naming in a consistent and obvious way is highly beneficial.

[—XML sample—]

The controls:

· 1  zooms to top left hand quadrant (when appropriate)

· 3  zooms to top right hand quadrant

· 7  zooms to bottom left hand quadrant

· 9  zooms to bottom right hand quadrant

· 5  un-zooms

· 2  move the image up

· 4  move the image left

· 6  move the image right

· 8  move the image down

· "next"  shows next photo (base)

· "prev"  shows previous photo (base)

· "return"  back to "main menu"

[—XML sample—]

Adding the high resolution source images onto the VCD
This is a good way to back-up your source images.

[—XML sample—]

The following is the XML of the sample download:

· several preamble and info screens

· main menu screen

· two zoomable photos

· original pics under /photos folder

· CD-i application

· Includes the original XML file and this article

Discussion
Obviously what was described above looks like a lot of work.  However, the apparent work can be very quickly cut down...  Using the automation feature of Adobe Photoshop, the creation of the 21 images is no work at all.  Though not described in this guide, the use of a few batch scripts will make quick and painless work in renaming the files.

The XML need only be written once as it is highly stereotypical.  All subsequent usage is just a case of cut and paste and the use of "replace" to rename links for "next", "prev" and "return".  For the reader, I suggest you just copy the XML from the webpage directly!

For any budding VCDImager GUI authors out there, this is a cool functionality to add to your program!

Now in the creation of a PhotoVCD, you may not want ALL of your photos to be zoomable.  Indeed, there is little need for it.  There is no reason that you can't mix a number of "special" photos which are zoomable with just standard "unzoomable" photos.

Furthermore, although I described a two-level zoom, there is no reason that you can't create a three stage zoom or just a one stage zoom.  With the principals described in this article, anything is possible.  The whole idea of authoring the XML manually, is to exploit the flexibility and degree of freedom available when not locked down by a GUI.

Michael Tam

