Say No to 72 dpi 

Downloaded from scantips.com (http://www.scantips.com/no72dpi.html)

Copyright © 1997-2002 by Wayne Fulton - All rights are reserved.

Regardless what you may have heard almost everywhere, there is no purpose or reason for 72 dpi images on computer video screens or web pages. As a concept, 72 dpi is simply a false notion. It has no purpose, and it is detrimental to understanding how things really work. It is very easy to show proof of this here. 

This section is written unusually, even for me. The reason is that surprisingly many people are extremely certain that 72 dpi (or 96 dpi) is surely somehow quite important for images on the screen, even though they have no clue how or why. This is written for them. Other people have heard how 72 dpi was supposedly important, but they can't make it work, it does not produce desired results. This is also written to be useful for them, but the diatribe may be a bit thick. <grin> 

The three images below are the same image from a 35 mm negative scanned at 2820 dpi, and resampled to 1/8 size (about 352 dpi size). Different scanning or resampling resolution will create images of different size in pixels, but that has been done now, this image is created at this size. These images are each 412 x 324 pixels in size. Those numbers are very important, because video systems pay very careful attention to the image size in pixels, because image pixels are directly displayed on the screen, one for one, one image pixel at one video board pixel location. That is simply how video images are shown. Pixels are shown directly, without any concept of dpi at all. 

These images are shown to be 412x324 pixels in size, on any screen, simply because they are in fact 412x324 pixels in size. If your screen is 800x600 pixels, then it is trivial to predict that each 412x324 pixel image will be very slightly larger than 1/4 of your total screen area (1/2 width, 1/2 height). If another size screen, then the 412x324 pixels will still fill a corresponding portion of it, 412x324 pixels in every case. Digital image size is measured in pixels, and screen size is also measured in pixels. Couldn't be simpler. 

To make the point that the stored resolution dpi number (the scaled printing resolution) simply does not matter on the screen, these images are now scaled individually to 7 dpi, 72 dpi, and 720 dpi. Of course there is no visible difference on the screen, because screen never looks at the dpi numbers. It simply does not matter to the video system what the dpi numbers might be (and this is YOUR video system that we are using too <grin> ). However, the printer will care, and these images will all print at three VERY different sizes on paper (at sizes as shown below) if saved and printed individually using the FILE - PRINT menu (printed from a photo editor program, not the web browser). You can save the images on your disk for examination by simply RIGHT mouse clicking on each, and using the "Save Picture As" menu there. You will see that the images do all in fact carry exactly the dpi values indicated here. 

[Please see actual web page for samples.]

I don't see much difference. <grin> Those that want to argue there is any significance of 72 dpi (or 96 dpi) on the screen should begin by explaining why there is no evidence whatsoever of it in this example. They should also explain how we might have used any 72 dpi notion to create these 412x324 pixel images from small 35 mm film. I am teasing, there is obviously no way anyone can explain how 72 dpi is important in any way to these screen images. It should instead be clear that images are shown on any screen only according to their size in pixels. So, forget about 72 dpi for the screen, that's a dead end road. It is a false notion, even worse than useless, because it is counter-productive, both to results and to understanding how it really works. 

For the screen, and obviously for web pages too, simply scan images at whatever resolution necessary to get the image size desired (pixels) from the area size of the original being used. The size of the image in pixels is all that counts on any screen.

For example, this is 35 mm film. If an area the size of 35 mm film is scanned at 72 dpi, we get an image size of about 100x65 pixels, if from full frame (this one is cropped slightly smaller). That's a tad small, only thumbnail size. 72 dpi is simply the wrong concept for scanning for the screen. It really does not matter what the scanning resolution was, as long as it was the appropriate value to create the desired number of image pixels (see details in the previous section at Part 1). 

As just demonstrated, the video system does not even look at image dpi number when displaying the image on the screen. Screens only care about pixels. Dpi is for printing, and your printer definitely will honor printing resolution to print individual images, and will print these individually at the sizes shown above (except it probably cannot handle the big one). 

To understand this better, you can save these images by clicking each image with the RIGHT or 2nd mouse button, and selecting Save Picture As, and then examine their individual image properties in your photo editor. Obviously they are indeed scaled to 7 dpi, 72 dpi, and 720 dpi, and they obviously will show size of 58 inches, 5.7 inches, and 0.57 inches. Obviously they will print at that size on paper. Your printer and my printer, except I don't know how we might be able to print the 58x46 inch image, you might just examine its properties. 

Yet, on the screen, all three of these images, 7, 72, and 720 dpi, obviously appear the same (size and appearance), on your screen, my screen, any screen, including on this web page in your browser, and in your photo editor program too. And this is the point, it shows that video systems simply do not use image dpi. Never ever, no way, no how. I don't know how to make it more clear. <grin> The difference in video screens and printers is that printers do use dpi, and these three will all print on paper at very different sizes. But screens only show pixels, and these three images are the same size on any screen. 

The truth is a real simple concept. Screens show pixels, not inches. In any existing RGB image file, such as these image files above, the data is huge strings of pixel data, RGB color values corresponding to every pixel. Each of these three images have 412x324 pixels, total of 133,488 pixels each. This is the "size" of the image, 412x324 pixels. There are three bytes of RGB color infomation for each pixel. Those RGB color values are the data for the image. The dpi number is simply one additional and separate small word stored somewhere in the file, which contains one number, like 72 dpi, for a poor example. It is just a number, one single number, and it has no effect on the image until we print the image on paper. 

This dpi value (pixels per inch) tells the printer how to space those pixels on paper. We can change (scale) that number, and print those pixels at any spacing (size) desired. Values like 150 to 300 dpi would be reasonable for printing, but I selected 7, 72, and 720 dpi spacing in the examples above (because we are dicussing the false notion of 72 dpi for the screen). However the video system does not know the dpi concept, it does not use dpi. The video screen simply shows all the pixels, one image pixel at one screen pixel memory location, without exception. The screen has no use whatsoever for any dpi number. 

Scanners do use dpi to create that image. Dpi is the method used by scanners to take color samples to convert inches of photo paper to be pixels for the digital image. Dpi means pixels per inch. Inches are on paper. Scan 6 inches of paper at 100 dpi, and you get 6x100 = 600 pixels (600 color samples, or pixels). More scan resolution creates more image pixels (larger images). 

Printers also use dpi. This dpi spacing establishes printed size. Print those 600 pixels at 200 dpi, and they will cover 600/200 = 3 inches of paper, half size in this 100 dpi example (the ratio of scanning resolution / printing resolution = 100/200 = 1/2). More resolution prints a smaller image (pixels spaced more densely). Dpi means pixels per inch. Inches are on paper. 

But show those 600 pixels on the screen, where there is no paper, and where inches have no meaning, and you simply see 600 pixels. One image pixel per screen pixel memory location, every time, regardless of the size of the screen. If you have a 640x480 pixel screen, you will see 600 pixels, nearly full screen size. If you have a 1600x1200 pixel screen, you will see 600 pixels, and it will fill much less of the screen area, but always a corresponding ratio. Your photo program might sometimes resample the image to 1/2 size or 1/8 size, but then it directly shows the pixels of that new image. The dpi value for an image never has any effect at all on the screen, it is for printing. Dpi only has meaning on paper, where inches indeed do exist. When you turn your monitor on, its screen size is measured only in pixels. 

The above is the obvious evidence which you can plainly see actually happens, if you simply look. 

As for "why" it works this way, computers have video boards, and video boards have video memory, perhaps 2, 4, or 8 MB of memory, or even more today. If your screen is set to show (for example) 800x600 pixels, then that is 800x600 = 480,000 pixels. There are three bytes of memory per pixel for the Red, Green, Blue color data. That's 1,440,000 bytes of memory used in this case. Therefore, at least a 2MB video board is required for a 800x600 pixel screen size. That is how the video system is built, the purpose of video memory. Any software showing any 400x300 pixel image will simply write to, or fill, a 400x300 pixel area in that 800x600 pixel memory. Directly, pixel by pixel. There is no concept of dpi, there are no inches, just pixels. One memory pixel location is used for one image pixel. The full screen image is built in that 800x600 pixel memory. Then that 800x600 pixel screen memory is displayed on the screen (next page), that is why it is called a 800x600 pixel screen. You can connect any monitor to that 800x600 pixel video board. It does not matter at all if it is a 12 inch screen or a 21 inch screen, the same 800x600 pixel image is shown, full screen. There is no way to use any dpi value to show an image on the screen. Pixels is all there is. 

There is no magic in 72 dpi on the screen. Forget about 72 dpi, so you can make progress in your hobby. Instead, you will find overwhelming advantage in understanding the correct concept, the one that actually produces usable and accurate and predictable results. Screens only show pixels, so for the screen, use WHATEVER scanning resolution gives the desired image size, in pixels. Only pixels matter to screens. Screen sizes are also measured only in pixels. 

What is important when creating an image for the screen? The size of the area you are scanning is important. A postage stamp area? Film? A snapshot? A full page? Smaller areas need higher scanning resolution, larger areas need less. Also it is important how large you want those images to appear on the screen. Thumbnail? Full Screen? What size screen? Larger images need higher scanning resolution, smaller images need less. For one example, if you want to fill 800 pixels from 5 inches, then 800 pixels / 5 inches = 160 dpi scan resolution is required to create 800 pixels from 5 inches of source. Exactly 160 dpi, no more, no less. There is no way notions of 72 dpi will help. See details in the previous section at Part 1. In short, for the screen, you simply use whatever resolution that gives the image size you want. It will not likely be 72 dpi. (Printing uses different rules (Part 2), but that won't be 72 dpi either). 

However screens vary, screens are of different sizes, in pixels. Screens are 640x480 pixels, 800x600 pixels, 1024x768 pixels, or 1280x960 pixels, and there are other sizes too. This variable screen size is a real problem for designing web pages, or for any purpose that involves more than one monitor, like email. But notions of 72 dpi won't help anything. 

The best web design idea is to design for the web visitor's smallest likely screen size, like 640x480 pixels, or maybe 800x600 pixels at most. Assuming your web page is for others to see, then it should look "right" sized on a smaller screen. Your own screen's size is not important to anyone else. And for a web page, it is important how slow a download you are willing to tolerate. Figure about 2.7K bytes per second for a 28.8K modem. You may not use a 28.8K modem, but many of your site's vistors do. Your own access speed is also not important to others. 

However, the false 72 dpi myth has the one redeeming factor that scanning at 70 to 90 dpi will often approximate actual size images on many common video settings. Those false references never mention acutal size, which is the only one possible virutue of 72 dpi. They only claim screens are 72 dpi, which is a long way from the correct story. However, I didnt want my 35 mm film to be actual size here, too tiny. I also don't want my 6x4 inch photos to be 6x4 inches on the screen, nothing meaningful about that number. I don't want my 8.5x11 inch documents to be 8.5x11 inches on the screen either. I surely have other ideas about how each one should look on the screen. And I can only see my own screen, I have no clue what size your screen might be. But even if I did want actual size, actual size on the screen is simply impossible, it is not a valid concept (previous page). The most that is possible is a rough approximation, which varies in size on every different viewing screen, but 70 to 90 dpi is a good try. But if you might want the size that 72 dpi gives, try 75 dpi, because the scanner can normally do better at even integer divisors of optical resolution. 

It should be noted that printing from a web browser is a special case. Browsers are video screen oriented, and browsers will not look at image's scaled dpi either. Video shows only pixels on the screen. But browsers have to deal with paper too, because browsers must print video screens (where inches do not exist) on paper (where inches are all important). It's a long story, mostly a distraction, but it is pertinent here since this is a web site page, and you are using a browser. So to prevent additional confusion, it should be mentioned that the MS IE browser (for Mac too) when printing full web pages, will scale embedded web page images to 96 dpi size for printing (Netscape too if Windows, but I'm not sure about Netscape for the Mac?) This number is also modified by your selected Font Size in Windows video settings (like Large Fonts are 120 dpi). Again, it simply does not matter about the dpi number that those images were previously scaled, it is ignored in every case (except, if you download the image and print it separately at the File-Print menu in a photo program, then it's original scaled dpi size will be honored). The browser is going to print each of these three images above scaled to 96 dpi, and each will print about 4.3 x 3.4 inch when the entire web page is printed. You can verify that, 412 pixels / 96 dpi = 4.29 inches, and that is what you will see, regardless of the image's own previous 7, 72, and 720 dpi values. This dummy 96 dpi value will better match the proportion of screen image size to printed text size. Dpi on the screen is only about text size. Your browser's Print Preview menu can show this without actually printing it, taking into account the paper size declared, and the margin size declared, in your browser's Page Setup parameters. 

But that is just what web browsers do (being video oriented), and it has little to do with the real world, like DeskTop Publishing (being paper oriented). Word processors do it very differently, being oriented to designing documents to be printed on paper, and they will (generally) honor the original image resolution printing specification, and will print images on paper at the expected size. Normal scaling rules all apply. Word processors (designed to print paper) have their own problems with screen images. For example, you scan 2 inches of your signature as lineart at 600 dpi. That is 1200 pixels, the image is wider than your screen. You scale it to the original size of 2 inches in your document, and it prints great. But the screen view of the document must show it in proportion, as 2 inches on 8.5 inch paper, represented on the screen. So it must resample that view to maybe 1/4 size, or to 1/16 the number of pixels, and it looks terrible on the screen. But that copy is not what prints, the original 1200 pixel image data will print great at 2 inches on paper at 600 dpi. 

Web browsers are oriented to the video screen, where dpi has no meaning, so that makes it tough for them when they must invent inches for paper. It is not a simple problem, the conceptual difference in video screens and printed paper has plauged programmers since the origin of computers. 

However, there is NOTHING about these web images even vaguely related to 96 dpi, that's only the way browsers print web pages on paper. It does not mean you should scale web images to 96 dpi either, because we have just shown it does not matter what value you put there, it will be ignored in every case. And it certainly does NOT mean that Windows shows images at 96 dpi on the screen. That is clearly not true, what about the demonstration above? It's about pixels. 

Perhaps it is too obvious to point out that this 96 dpi goes onto paper, not the screen. Dpi is about printing. Screen applications simply do NOT look at the image dpi number in any way to display that image. They simply cannot do it, screens have absolutely no concept of dpi, screens can only show pixels. So, for the screen, you should instead scan to obtain the image size in pixels that you desire, using whatever resolution necessary for the area of the original. 

Unfortunately, we routinely see many incorrect statements like this direct quote: 

"Macintosh screens are 72 DPI. PC's are 96 DPI. Simple as that." 

By PC, he meant Windows, but no matter, regardless of how often we see this, no matter who says it, it simply isn't true, so it's a little more complicated than that. We have been told this so long, it is parroted back everywhere, without anyone ever thinking about it. This is related ONLY to showing TEXT font sizes on the screen, it is NOT about images. This confuses the troops. People conclude that this must be important in some way to images too, but it is NOT related to images in any way. Video simply does not work that way (video is about pixels). Images already have a size in pixels, end of story. This false notion does not give correct answers for images. Certainly Macs don't have lower screen resolution than Windows, that's laughable. 

There is more in the book version about 96 dpi in Windows, describing how 96 dpi font size is about text, and is used only to size text characters on the screen. 96 dpi in Windows is only about how to represent the Point size of text on the screen. A printers Point is 1/72 inch, 12 Pt font is 12/72 inch. We need inches real bad here, but there are no inches in screen video systems. 96 dpi in Windows is a crude (but valiant) try to show this character size on the screen where inches do not exist. 12/72 x 96 dpi = 16 pixels, and 16 pixels can be shown. 96 dpi is about text (the video setting Small Font Size implies Text), and it is NOT about showing images. Images already have a size in pixels. This 96 dpi number is arbitrary, it is historically 72 dpi on the Mac (until the Microsoft browser). But this is about text, and 96 dpi Font Size has no meaning for images, images are not fonts. It is NOT about images. However in this case, the browser does scale printed page TEXT to 96 dpi size(the Windows Font Size), and it also rescales the image sizes to make the printed image size somewhat approximate a match to the text size on the same web page size. 

Is this hardheaded overkill of the topic? A little blunt? Yep, sure is, but you ought to see some of my email. Old notions die hard, and I am simply trying to avoid reading that email. So please forgive my stance, I am not arguing with you, I am arguing with them. <grin> I hope this page is clear enough that any detail you might observe in video systems obviously shows it cannot work any other way. Screens show pixels directly, one for one at video pixel locations, but printers print by distributing pixels over inches of paper using dpi spacing. This is clearly true and obvious, all one has to do is look, and be willing to see. It is simply how things work. It predicts all results precisely, in every case. 72 dpi doesn't do zip. 

The main problem is that there's a lot of existing literature saying that screens are 72 dpi, or maybe 96 dpi (simply parroted, the writers obviously didn't actually understand it), but the truth is that it is not an useful concept. It is simply wrong, to be less generous. 

There is absolutely no reason to scale your web images to 72 dpi, or to be concerned with 72 dpi in any way at all, it is pointless, because dpi is ignored on the screen. Instead, simply create your images to be the size that you desire them to be (in pixels), so they will display at the size you want. That is not so radical. The false 72 dpi concept does not help you do that, in fact, it is detrimental to predicting your results, or getting the image size that you actually want. 

Yes, I know the Adobe Photoshop "Save For Web" menu scales everything to 72 dpi, even if there is no point or purpose of it. I suppose because perhaps some of us would get confused if it didn't. <grin> It has to put some number there, and it choses not to retain your original number. Not that it matters at all, scaling is not a possible concept for the screen, but why they seem to choose to promote a false concept, I don't know. It won't hurt, but it won't help either, it has no meaning or purpose. It is hard to claim it is actually "incorrect" because dpi is a meaningless number that has no meaning on the screen, no other number is better. Perhaps our original number has merit. And 96 dpi might be better, because while web browsers show only pixels on the screen, they do scale web page images to 96 dpi to print on paper (regardless of what number is specifed). Sometimes we are not told the truth about real life, so it's better to actually understand the basics. 

This subject is covered in the book version of course, but these screen images cannot be shown in the book version in the same way, because the book is printed on paper, and printing uses dpi. Similarly, several examples in the book version cannot be shown on the screen in the same way, because there is no concept of dpi on the screen. Printers and video screens work very differently, and this is surely the first and most fundamental basic fact needed to have any understanding of imaging. 

