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Introduction

• Background in programming

• Not in cartography

• MapBox overview

• Cartographic tools & online map hosting

• Build the toolsets for iPhone & iPad



Perspective

• More about the medium than the message

• Practical realities of web/mobile mapping

• Awareness of a trend that is on the rise



DPI & PPI

• Dots per inch & pixels per inch

• Refers to RGB pixels, not sub-pixels

• Historical computer screens

• Mac: 72 PPI

• Windows: 96 PPI
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Normal Displays

HDTV 42” ~50 PPI

MacBook 13” 114 PPI

Kindle 6” 167 PPI

iPhone 3.5” 163 PPI



Retina Displays

iPhone 4 3.5” 326 PPI

iPad 3 10” 264 PPI

MacBook Pro 15” 220 PPI
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Usage

• iPhone 4: first weekend sales of 1.7M

• iPhone 4S: first day preorders of 1M

• iPad 3: first weekend sales of 3M

• iPhone 5: first weekend sales of 5M

• Total iOS devices: 400M

• i.e. probably not going away anytime soon



High-Level Effects

• Sharp, crisp imagery & text

• 2x pixel density horizonally & vertically

• 4x pixel count for same physical size

• Increased legibility of smaller features



Lower-Level Effects

• Map tile count increased by 4x

• Impacts network & render performance

• Absolute image size decreases ¼x

• Impacts coverage for given zoom level

• Designing for multi-scale cartography

• Vectors are still a programmer’s realm
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Cartographic Effects

• Map tile size effectively reduced by ¼x

• Legibility problems for fine details

• More potential for multi-scale cartography



Decent Solution

• Double tile size to 512px

• Results in blurry, but legible, text & imagery

• Merely a stopgap



Better Solution

• Larger text, lines, and markers

• Pros

• Legibility & clarity

• Cons

• Requires duplication of effort

• Requires runtime detection & logic



Solution Details

• Variable(s) representing scale factor

• Two copies of image assets

• JavaScript for web 
if (window.devicePixelRatio === undefined)

• Cocoa for iOS
if ([[UIScreen mainScreen] scale] == 1.0)











Conclusion

• High DPI (and beyond) is here to stay

• Maps can and will look better

• Practical implications for existing maps

• Stopgaps are available

• Properly addressing requires (re-)design



Thank You!

• Twitter: @incanus77 and @MapBox

• Email: justin@mapbox.com

• Blog: http://mapbox.com/blog

• Code: http://github.com/mapbox

• Find me later! 
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