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What is mobile document imaging (MDI)?

MDI

print, fax
mms, 
email, 

Bluetooth

mobile
document 

storage and 
services

Document 
acquired 
using phone’s 
camera

� Ensures improved print and fax quality 
and small file size (10x less than JPEG) 

� Fast processing

� Enables sharing of documents by MMS, 
email, Bluetooth

� Using XRCE imaging technologies. Not 
just OCR specific



Overview

� Value

� Enablers

� How it works

� Future Services



Value

� Enabling people to

acquire, store, re-read (printing) and distribute (by mms, email, faxing from 
phone) documents
while on the move (many more mobile professionals)

� Example Applications

Hand-written Fax/SMS/MMS
a more convenient interface to enter long messages: do it on paper and 

capture it
Legal: lawyers, insurance adjusters on the road

check handwritten signatures
Personal memory (scrapbook): capture any document, anywhere



Value

� Fax isn’t dead –contracts, handwritten notes… 

� Compared to fax machine
� MDI is always available, is personal

� It is also is much faster and easier!
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Total fax  � minutes

Total MDI � 30 sec



Value

Compared to standard images with cameras

Benefits: binarisation and compression enable

greatly reduced file size (250 kb JPEG -> 15 kb G4 fax)

send to fax

high print quality

multi-page capture

And in future many value-added document services will be 
enabled by this technology



Enablers: camera phone sales & bandwidth

� Worldwide camera phone sales forecasts for 04

150 M (InfoTrendsResearch Group)

169 M (Strategy Analytics)

About a quarter of all handsets

Transmit 1 Mpix JPEGSpeedNetwork

3 sec2 Mbps3G

2 min64 kbps2.5G

10 min10 kbps2G



Enablers: camera quality

Model Nokia 7610 Sharp V602SH Casio A5406CA Samsung SCH-S250

Resolution 1 MPix 2 MPix 3.2 MPix 5 MPix

Announced Mar 04 May 04 May 04 Sep 04

Available in Europe Japan Japan Korea

� Resolution getting closer to digital cameras

� Quality of lenses improving

� Optical zoom, auto-focus, flash functions increasingly included



How it works today

� Type of application: Symbian7, C++

� Needs 1 MPix camera or higher for reasonable image quality

For instance runs on Nokia 7610

� Enables sharing by fax, MMS, email, Bluetooth, printout

acquire 
image

sharpen 
(reduce blur)

convert to 
black and 
white 
(removing 
lighting 
variations)

fax G4 
compression



How it works: what the user sees

1. Launch the application

2. Position to take photo



How it works: what the user sees

3. Viewfinder appears 4. With a single click, the processing 
takes place



How it works: what the user sees

5. You can zoom in to check results 
or read the document 6. Now you can share the 

document



How it works: what the user sees

Camera image before processing Fax image after processing



MDI Demo with Patrick Mazeau



Future services
� Xerox has developed numerous document services

OCR-based services for retrieval, translation, archiving
colour image enhancement services
compression technologies

� Currently they haven’t been deployed in a mobile setting

Edit Fax EmailArchive Print
Lang. 
Trans.

BarcodeGlyph IndexSearch
Find
copy

Summ
-arise

Cate-
gorise

document image servicestext servicessymbologyservices

server + repository

phone camera + document



Future services: better compression

� Original image = 3 MPix = 9000 kb

� Current phones use JPEG = 700 kb

� Our system currently uses fax = 70 kb

� In future using Xerox JBIGtechnology = 30 kb

JPEG 100 kb JBIG 10 kb



Future services: whiteboard capture

� Improves contrast, colourfulness and 
readability



Future services: handwritten notes

colour enhancement

16 million colours, 144KB 16 colours, 11KB



Future services: text reflow

� Problem: Text columns are frequently 
wider than a mobile display

� Solution:

automatically finding the text lines and 
words without OCR

then reformatting them to fit the display

border of display



Future services: OCR

� Recognising text can be useful for

indexing documents for later retrieval

finding the original document

editing the document

� Running OCR on a server is preferable to running 
on a phone because

We want good quality OCR but low phone processing 
OCR is processing intensive, particularly for relatively poor 
quality images

Gives a choice of OCR engine –e.g. for different scripts

The server is where OCR-based services will sit

phone camera image

after OCR
it is investing more than 

£21m and 360,000 extra man 
hours in the campaign, 

promised a 15 per cent boost 
in sales.

Safnway insisted yesterday 
the scheme was voluntary 

and suppliers who could not 
afford to take part were 

welcome to discuss 
alternative arrangements 

with the



Future services: find that document!

1. Camera 
phone image of 
fragment of 
original 
document

4. Full original 
electronic document 

retrieved

2. OCR

3. Intelligent web / 
intranet querying



How we are commercialisingMDI

� We are in discussion with multiple partners through IP 
Value

Handset manufacturers

Network operators

Chipset manufacturers

Phone software vendors



Questions?


