
Camera Size 
2-megapixels 
3-megapixels 
4-megapixels 
5-megapixels 

Image Size  
IWO x 1200 pixels 
2048 x 1536 pixels 
2272 x 1704 pixels 
2590 x 1920 pixels 

By March 1953, the editing of the Monograph 20 manu-
script had been completed and the finished product was 
issued in October. On May 3, 1954, before a large audience 
of friends and associates, the azalea clonal garden at the 
Arboretum was dedicated in Morrison's honor. 

Morrison's Legacy 
One might be tempted to think that the story of the 454 

Glenn Dale hybrids, the 16 Belgian-Glenn Dale hybrids, 
and the 53 Back Acres hybrids ends with the publication 
of Monograph 20, the conclusion of the formal 
distribution process, Morrison's death in 1966, or even 
the passage of sufficient time, but that is certainly not 
realistic. Morrison was a prolific writer, and much of his 
personal correspondence and many of his drawings 
provide additional insight into the behavior and  

performance of his azaleas. Because new chapters are 
being written as succeeding generations of hobbyists and 
professionals alike rediscover the variety of color, shape, 
and size that characterizes Morrison's azaleas, his legacy 
will continue as long as there is an appreciation for 
beauty. 

William C. Miller III is a recipient of the Society's 
Distinguished Service Award and the Brookside Gardens 
Chapter's Frederic P Lee Commendation. He is a past pres-
ident of the Brookside Gardens Chapter, a former vice pres-
ident of the Society, a past member of the ASA board of 
directors, co-chairman of the ASA's membership commit-
tee and chairman of the public information committee, a 
long-time ASA member, and a frequent contributor to The 
Azalean. 

Dietat picture,s,  Tit& Azalean/ 
curd Off, the web 

Bob Stelloh — Henderson, North Carolina 

It's All About Resolutions 
No, not New Year's—for digital images, resolution is the 

number of pixels in the image. The more pixels, the high-
er the resolution. The higher the resolution, the bigger 
the print you can make, either on your own inkjet printer 
or in The Azalean. 

What's a pixel? It's short for picture element, and when 
you're talking about digital cameras it's one of the many 
light-sensing dots on the tiny thing the camera uses 
instead of film. That thing is called the sensor, or some-
times a CCD or a CCD sensor. It's deep inside the camera, 
you never see it, and it is usually about a 1/2" square. 
When you take a picture, the camera first records the 
amount of light hitting a filter for each of three colors 
(red, green, blue) for each pixel on the sensor. Then the 
camera copies that information from the sensor to its 
storage device. That's the little rectangular card you can 
remove from the camera with your pictures recorded on 
it. Your computer then makes sense out of that informa-
tion to: 

• turn it into a picture on the screen; or 
• send it to your printer, whose computer can turn it 

into an inkjet print; or 
• send it to your friends as an attachment to an e-mail; 

or 
• send it to our editor, whose computer can turn it into 

a picture in The Azalean. 

The resolution of a digital camera is described in 
megapixels, or how many millions of pixels its sensor has. 
More megapixels equals larger pictures. The size of an  

image (measured by width x height in pixels) for four 
popular digital camera sizes is: 

For comparison, 
the resolution of a 
35-millimeter slide 
ranges from 6 
megapixels to 14 

megapixels, depend-
ing on the film and the quality of the slide processing. 

So How Big Is My Picture? 
One of the more confusing things about a digital image 

is that the size of the picture you see depends on the res-
olution and on how close together the pixels are when 
you are looking at it. The pixels in a digital image can be 
spread apart or squeezed together to fit any given physi-
cal image size, without changing the number of pixels in 
the image. If you squeeze them tightly together you get a 
small high-quality print. If you spread them further apart 
you get a large low-quality print. See Photo 1, a 1" x 1" 
print at 288 pixels per inch, and Photo 2, a 4" x 4" print at 
72 pixels per inch, which shows how the image degrades. 
They are printed from the same 83000-pixel image-the 
only difference is the physical size of the image. 

While you can specify the physical size of the image, 
how big it actually appears to be also depends on the 
device used to show it, such as the computer screen or a 
printer. 

Computer screens normally have 72 pixels per inch—but 
they have their own resolution issues. So, how big the image 
will appear to be on the screen depends on the size of the 
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screen as well as the screen resolution. Ideal screen 
resolutions, which you can specify on some computers, are: 

Ideal means 
text and images 
will appear to be 
life-size, or about 
the same size as 
the original. Text 
and images will 
appear to be 
larger and somewhat blocky using a smaller screen reso-
lution, while text and images will appear smaller and may 
be harder to see using a larger screen resolution. 

Web browsers normally show an image at 72 pixels per 
inch, so Photos 1 and 2 are displayed at the same size. You 
can see this at http://www.pbase.com/azaleasociety/com-
pression. While printer standards vary, they average out to 
be 300 pixels per inch. An inkjet printer needs about 300 
pixels per inch for the highest quality, so a 1600 x 1200 
pixel (2-megapixel) image can produce a high quality 4" x 
5" print (1600/300 = 5.3, 1200/300 = 4.0). 

Offset printing uses half-tone screens measured in lines 
per inch, which increases as the quality 
of the printing increases. Newspapers 
typically use an 85-lines-per-inch 
screen, which is low quality. The 
Azalean uses a 175-lines-per-inch 
screen, which is very high quality. For 
an offset-printed image to look its best, 

Photo 1 (top). High quality print of 'Airy Fairy' at 288 dpi. 

Photo 2. Poor quality print of 'Airy Fairy' at 72 dpi. 

the pixels per inch of the digital image should be between 
1.5 and 2.0 times the lines per inch of the offset screen. 
For The Azalean, that translates into a range of 175 x 1.5 
= 262.5 pixels per inch to 175 x 2.0 = 350 pixels per inch. 
Using 300 pixels per inch leads to a good rule of thumb: If 
it looks good on an inkjet printer at a particular physical 
size, such as 4" x 6", it will probably look good in The 
Azalean at about that same size. 

Is Bigger Better? 
On the minus side, more pixels mean more: 
• time needed to store the picture on your camera's 

storage device; 
• space taken up on your camera's storage device; 
• time needed to move the picture from the storage 

device to your computer; 
• space taken up by the picture on your computer hard 

drive; 
• time needed to send it to a friend, especially on a 

dial-up connection; 
• time needed to display the picture on your computer 

screen; 
• time and effort needed to scroll around the picture to 

see all of it; and 
• time needed to edit the picture in PhotoShop or other 

image programs. 

On the plus side, more pixels mean you can print a big-
ger picture. 

More pixels only mean you can print bigger pictures, 
not that the pictures are higher quality. The quality of the 

picture is determined by the quality of the lens, not 
the number of pixels. The quality of a picture taken 
with a 1-megapixel camera can be identical to a 
picture taken with a 5-megapixel camera. The 
difference is that you can print a high-quality 
picture from a 5-megapixel camera about two times 
larger than a picture from a 1-megapixel camera. 

To deal with all those minus points, most digital 
cameras offer choices for storing your images. 
Professional photographers can store their images 
as very large TIFF (Tagged Image File Format) or so-
called RAW files (unique to each camera manufac-
turer, and usually 1/3 the size of a TIFF), which save 
all the information exactly as recorded by the cam-
era. They can then manipulate the information just 
as they manipulated film negatives and prints. Most 
of us don't need that degree of control, and will 
instead let the camera save the images to its storage 
device as JPEG (pronounced 'jay - peg', short for 
Joint Photographic Experts Group) files. These 
include the effects of any camera settings in use when 
the picture was taken, such as saturation or filters, and 
are compressed files that contain fewer pixels than the 
camera sensor has. 

JPEG compression is used almost universally 

Screen Resolution 
(pixels) 

Screen Size 
(diagonal inches) 

640 x 480 
800 x 600 17 
1024 x 768 20 
1280 x 1024 21 

1600 x 1200 21 
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Photo 3. Compression Quality Loss: left-hand side is the original image from the camera; 
the right-hand (and mirror image) has been opened and saved 10 times. 

because it: 
• produces small files; 
• exploits known limitations of the 

human eye (we notice small 
changes in brightness much 
more than small color changes); 

• lets the user choose the degree of 
compression; 

• preserves all the colors; and 
• is efficient in terms of computer 

use. 

But—it throws away some of the 
information during compression, 
called lossy compression. That means 
a compressed image will never be 
quite as good as it was before it was 
compressed, although you usually 
can't see the difference. 

Most cameras let you choose the 
resolution of the image to save. They 
also let you choose how much JPEG 
compression to use; or, how much 
information you are willing to lose, 
with names for the settings such as: 

Good, Better, Best 
Normal, Fine, Superfine 
Economy, Normal, Fine 

The names on the left produce 
smaller files (around 1/16 of the orig-
inal size) than the names on the right, 
which produce files from one-half to 
one-quarter of the original size. 

There Is No Free Lunch 
The smaller the image you save and 

the more the image is compressed, 
the more images you can save onto 
your camera storage device-but, the 
lower the quality of the resulting 
image. A good way to decide what 
camera settings to use is to answer 
the question what will I do with the 
images? If you want to send them to a 
friend to see, or to show them on the 
Web, the smallest size and the lowest 
quality your camera offers is good 
enough. If you want to publish them 
in The Azalean, or make large inkjet 
prints, you'll want the largest possible 
images saved at the highest quality 
setting. If you want to do both, then 
you'll want to use the largest images 
and the highest quality setting in the 
camera, and adjust the images later 
for use on the Web. 

Now What? 
Once you've captured your image 

on your camera storage device, and 
you've gotten it into your computer, 
you can use an image-editing 
program to do things to it. You can 
change the colors and saturation 
(usually a bad idea), you can crop it, 
you can rotate it, you can make it 
crisper and sharper (usually a good 
idea when done in moderation), and 
you can change its size. That last one 
is important, because it lets you 
tailor the same image to best serve 
different uses. Since some image-
editing programs adjust the image 
size to fit the screen, don't trust that 
to be the real image size; instead, 
look around and find the numbers 
that tell you the image size in pixels 
or in inches at 72 pixels per inch. 
Remember that JPEG files use lossy 
compression? Because they do, you 
have two important rules to 
remember when you edit JPEG files: 

1. Never, ever save a JPEG file back 
into itself. Each time you do, you 
will lose more quality. Keep the file 
that came from your camera as the 
master, and use it as your source 
document only. Any time you open 
it and do something to it, save the 

result as a different file. Just opening 
and closing a JPEG file without sav-
ing it has no effect on the quality. 

2.If you are going to do a number of 
things to an image (such as rotat-
ing it, cropping it, sharpening it 
and changing its size), open the 
master, do all of those things one 
after the other, and then save the 
result as a different file. Do not do 
one of those operations, save it, 
open that result and do another 
one, save it, etc., because each 
time you save it, you will lose some 
more image quality. 

Photo 3 shows enlarged portions 
of an image side-by-side to show the 
effects of lossy compression. The left 
hand side is the original from the 
camera, while its mirror image on 
the right hand side has been opened 
and saved back into itself a total of 
10 times (no, you would never do 
that, but it is hard to show a slight 
degradation of image quality). You 
can also see this image on the Web at 
http://www.pbase.com/azaleasociety/  
compression . 

Images for the Web 
To prepare a picture to be shown on 

the Web, make it smaller. Most 
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Image Print Sizes 
This table shows the recommended size of printed 
image in The Azalean. For other images sizes, divide the 
image size by 300 to see the recommended print size. 

Image size 
	

Megapixels 
	

Print size 
(pixels) 
	

(inches) 

640 x 480 0.3 2.1 x1.6 
1,024 x 768 0.8 3.4 x 2.5 
1,280 x 960 1.2 4.2 x 3.2 
1,504 x 1,000 1.5 5.0 x 3.3 
1,632 x 1,224 2.0 5.4 x 4.1 
2,000 x 1,312 2.6 6.7 x 4.4 
2,240 x 1,488 3.3 75 x 5.0 
2,275 x 1,520 3.5 76 x 5.1 
2,272 x 1,704 3.9 7.6 x 5.7 
2,590 x 1,920 5.0 8.6 x 6.4 
3,008 x 2,000 6.0 10.0 x 

image-editing programs have a way to do this, although 
exactly how to do it varies from program to program. If 
your program lets you change the pixels per inch, set that 
to be 72 pixels per inch if it isn't already. Or, if your pro-
gram only lets you change the physical image size, set the 
size so that when the browser shows the image at 72 pixels 
per inch it will be small enough to see the whole picture 
without scrolling. A good target size to suit most monitors 
is 640 x 480 pixels, or about 9" x 7". For example, if your 
image is saved at 300 pixels per inch, re-size it to be no 
more than 2.2" x 1.7". When the browser shows that tiny 
300-pixel-per-inch image at 72 pixels per inch, it will 
appear at about 9" x 7". The arithmetic is 300/72 = 4.17, 
and 9/4.17 = 2.2, and 7/3.17 = 1.7. Some editing programs 
simplify this with an information window that shows the 
dimensions of the image in inches or pixels, the pixels per 
inch, the file size in KB (kilobytes), the amount of com-
pression, etc. 

The last step in making the image smaller is saving it as 
a JPEG file. Some programs let you specify the quality of 
the compressed image as a percentage, some as a ratio, 
some let you choose from a Good/Better/Best range, and 
some let you specify the saved file size. Also, some pro-
grams preview the appearance at various quality settings, 
and some preview the resulting file size. From a practical 
standpoint, do whatever it takes to make it less than 
90KB, because that will make no quality difference on the 
Web, and a file size of 90KB or less reduces all the size-
related problems mentioned above. For displaying on the 
Web, a file larger than 90KB merely wastes time and 
space. That's especially important when someone 
receives the file over a dial-up connection. Divide the file 
size in KB by 6 to see its approximate transmission time 
in seconds using a 56KB modem. For example, a 90KB file 
takes 90/6 = 15 seconds to receive, while a 1MB file takes 
1000/6 = 167 seconds = 2.75 minutes. Since both of those 
files will appear the same on computer screens, have pity 
on the recipients and go to the effort to shrink the file 
size. 

Images for The Azalean 
To prepare an image to be printed in The Azalean, keep 

it as big as possible. First, set your camera to its largest 
image size and its highest quality JPEG setting before you 
take the picture. Next, if you aren't going to edit the 
image, send a digital copy of the original just as it came 
from your camera. Send it as an attachment to an e-mail 
if you have a fast connection and your Internet service 
provider allows large files; otherwise, send it on a CD. If 
you do edit the image, save it at one of the higher quality 
settings and send that. A quirk of JPEG, however, is that 
saving at 100% results in a larger file than you started 
with, with no improvement in quality-a setting of 80% 
or 90% is a good choice. The largest image size in inches 
in The Azalean will be your image resolution divided by 
300. See the sidebar for a table of camera resolutions and  

printed image sizes. 

Sources and Further Reading Image editing programs 

Windows 
IrfanView multilingual viewer/editor/converter, free-

ware, Microsoft® Windows® 9x/ ME/NT/ 2000/ XP/ 2003, 
http://www.irfanview.com/ 

Paint Shop Pro 8 image editor and manipulator, $84 
download or $94 boxed, Microsoft"' Windows® 98/98SE, 
NT4 SP6, 2000 SP4, ME, XP, http://www.jasc.com/ 

LView Pro viewer/editor/converter/graphics package, 
$39 to $70, Microsoft® Windows® XP/Me/98/95, 
http://www.lview.com/index800.htm  

Macintosh 
GraphicConverter viewer/ editor/ converter, $30 down-

load or $35 CD. Current version is 5.1.1, Mac OS 8, 9, X, 
http://www.lemkesoft.de/ 

File format descriptions 
http://www.wfu.ed  u/-matthews/misc/g ra ph ics/formats/for 

mats.html 

RAW file format description 
http://photography.about.com/library/weekly/aa061603a.htm  

Image print size table 
http://www.ni  konia ns.org/htm  I/ resources/guides/resolu-

tion_and_ prints/resolution_and_print_size_ 2.html 

Bob Stelloh, our treasurer, is an avid azalea enthusiast 
and former software engineer. He currently has responsi-bil-
ity for the azaleas e-mail list and the ASA Web site, and, 
along with our secretary John Brown, is actively involved in 
finding and documenting native stands of R. vaseyi-see 
http://www.pbase.com/bstelloh/vaseyi. He also maintains the 
new and little-known ASA picture site at http://www. 
pbase.conVazaleasociety . Please  take a look and contact Bob 
for information about adding your pictures there. 
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