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Objectives 
 

The objectives of this White Paper are:  

¶ Describe the nature of displays in mobile devices  

¶ Summarize the problems inherent in current tiling methods  

¶ Outline the solutions that WindSpringôs DMT can provide. 

 

Introduction 
WindSpring SDK provides an elegant software -based solution for the data challenges 

presented by the next generation of mobile device display  applications.  WindSpring SDK 

utilize s WindSpringôs patented Data Miniaturization Technology (DMT) to transform image 

tiling forma ts into WindSpringôs new Micro Data Format (MDF).  

 

MDF is ideally suited for display rendering  applications such as on - line GPS navigation, 

where large amounts of data often slow system performance and communications.  

 

DMT can provide the user with a riche r experience by reducing the time to first display 

and by sending only the minimum required data for the map updates while the mobile 

device is moving.   
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Map and Image Tiling in PNDs 

Device Properties 

Most mobile navigation devices, such as SmartPhones , hav e limitations on the way that they can 

interact with the user. These limitations are driven both by cost and internal resources . Cost 

considerations dominate the amount of internal memory, the quality of the display and the method 

used to connect to on - lin e services.  

 

Table 1 below shows some typical Mobile PND device characteristics.  

 

 

Typical Device  

Screen Size  

(WxH) 

pixels  

Single Screen Data 

Size  

bytes  

Low - end Mobile 

Phone  

Nokia 

2610  
128  128  32,768  

High - end Mobile 

Phone  
Nokia E95  240  320  153,600  

PDA - Phone  
BlackBerry 

8700g  
320  240  153,600  

 
iMate 

PDA2k  
640  480  307,200  

 

Table 1   Screen Data Size  v s Color Depth  

 

Map Properties 

The maps displayed on portable navigation screens are usually created at a server, compressed 

and transmitted to the mobile device by the carrier and then displayed  on the mobile device by the 

phone computer.  

 

Critical user considerations include the size of the map presented, the ability to pan around the 

centre -point of th e map and the ability to zoom the map to different resolutions.  

 

For example, on the Nokia N95, some map data is downloaded and stored in the device. However, 

if the required information is not stored locally, the user can access Google Maps using WiFi or 

GPRS. When a route is required, the user can log onto Google Maps and request route information 

from a starting point to a destination point. Google Maps will then transmit information that 

contains a series of tiles that represent the images of the maps w ith the route to be taken.  

 

Google online maps use image tile  sizes of 256x256 pixels. These are typically encoded as GIFs 

resulting in approximately 2:1 image compression.  
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Table 2 shows some typical screen memory and transmission requirements.  

 

 

Display Size 

(pixels)  

Screen Data Size in Bytes for 

Different Color Depths  

W  H  8  16  24  

320  240  76,800  153,600  230,400  

640  480  307,200  614,400  1,228,800  

 

Table 2 Screen  Data Size  v s Color Depth  

 

 

 

Communication Channel Properties 

The way map data is requested and received significantly affects the user experience and benefits. 

Key issues include the time taken to establish a connection to the channel, the time that it takes to 

transmit a request and receive the response and the potential for loss of connection,  especially at 

critical times.  
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User Experience 

Image Realization 

 

Current on - line map services are implemented with a mixture of web  services, XML, and 

JavaScript. These  technologies are used to create ñAJAXò (Asynchronous JavaScript and XML) 

application s. Tiled  and dra ggable map  are key characteristics of an AJAX -style mapping and 

navigation application.  

 

A connected user will typically define the center of the map by some means. This is usually input 

via keystrokes, or read from some GPS related device . Once the map center is established, the 

relevant tiles are requested from a server such as Google Maps or deCarta DDS.  

 

Typically the operational sequence would be:  

1.  Download a minimum of 4 image tiles  

2.  Expand compressed  tiles into a BMP image buffer  in th e phone memory  

3.  Draw a 320x240 screen by clipping the image from the buffer  

 

Note that different servers make different recommendations for the number of original tiles. 

deCarta, in their AJAX whitepaper, suggest a 4x4 grid with a 300x300 pixel  format. Google M aps , 

in some cases use,  a 3x3 grid with 256x256 pixel format.  Different formats are driven by the 

capabilities of the target mobile device. For example, a Java phone may only have a PNG (portable 

Network Graphics)  decoder built - in so the t iles are sent compressed as PNG. For browser 

applications the tile compression is usually GIF  (Graphics Interchange Format) .  

  

Once the map based on this center is received and drawn, the direction in which the user travels 

determines the direction of map updates. A user may also want to pan or zoom the map as well as 

display points of interest, such as intersections, hospitals or coffee shops.  

 

Maps are extracted  from a mosaic of image tiles  using a technique known as óclippingô. This 

software is usually contained within the Java or browser libraries.  
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Figure 1 Typical Initial Display Web Based Tile Mosaic  

 

 
 

For this case, four PNG images of approximately 25kB each  are required to create the first display. 

This creates a base 512x512 pixel 256 -color im age for panning and zooming. These four images 

require 4x66,614 bytes of buffer storage in order to enable these operations.  Once the PNG tiles 

have been decoded, then the PND program can apply the PAN, Zoom, and clip operations on the 

buffer.  

 

In contras t, DMT can load exactly the image required.  

 

 

 

The time to first image is determined by the amount of data required to create the image. This is 

determined by the amount of data required to construct the image tiles and by the speed of the 

connection.  
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Note  that the memory buffer is much larger than the downloaded tiles to allow for movement. If 

the user moved due south, approximately 25% of the top of the image and 20% of the sides of the 

image is immediately wasted.  

 

It is important to understand the inter nal resources that are being used:  

1.  Communications buffer memory  is required to buffer the PNG encoded images  

2.  These PNG images are then decoded from PNG to BMP into another region of memory  

3.  The BMP images are ordered so that the internal screen handling lib raries can access them  

4.  The final Screen is created by clipping a portion of the image and drawing it on the display  

 

Issue  PNG Method  DMT Method  

Download  Download four PNG tiles  

Buffer size is 512x512  

Screen size is 320x240  

~25% above and below screen  

~10% each side of screen  

Download exactly screen image  

Communications Buffer  74KB  28KB  

Image Buffer  256KB  75KB  

Time  

(at 128kbps)  

4.63s  1.75s  

Advantage  Extra image data already in buffer  Faster download time  

Minimum memory footprint  

 

It is clear that DMT can clearly outperform tiling in time to first image.  

 

After initial display, the update strategy can determine if any further data is requested for 

buffering.  

 

In the case of tiling this usually involves downloading 

five more tiles to create the 3x3 matrix.  

For deCarta , the recommendation is twelve more 

tiles , to complete the 4x4 matrix . 

 

Here 125KB of extra data is download, some of 

which will NEVER be used.  
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Even for the best case 25% move, DMT uses less data than is wasted with the  initial tile load.  

 

 

 

 

 

 

 

 

 

 

 

 

 

And of course, real -life is much worse é 

 

 

Through the Windscreen, or Direction Up 

 

Most users prefer that the map be oriented so that the forward direction is óUPô i.e. that the 

direction is at the top of the map display.  This creates real problems for tiling as the following 

sequence of images shows.  

 

Here the user is travelling south -east on Highway 87. The map needs to 

be oriented so that the user sees the direction forward as south east. 

Four tiles are the minimum req uired with less than one fifth of Tile4 in 

use.  

The software on the PND now must not only clip the region but it must 

rotate it as well, creating extra resource and memory requirements.  

 

 

 

If the device has sufficient memory, then the nine tiles are 

loaded, requiring 225KB of data and associated airtime.  

 

If the device does not have sufficient memory, then the screen 

will pause as the next update tile is requested.  

 

 

 

 














