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Daily Schedule

Day 1
• 1 - A
• Break
• 1 - B
• Lunch
• 1 - C
• Break
• 1 - D

Day 2
• 2 - A
• Break
• 2 - B
• Lunch
• 2 - C
• Break
• 2 - D
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Day/Part   Slide Topic

1 - A A - 1 First Principles / Overview
1 - B A - 59 Scanning / Printing 
1 - C B - 7 Importing / Preserving Files
1 - D B - 186 Index / Search

2 - A B - 203 Store / Purge / Preserve / Display 
2 - B B - 291 Internet / Systems
2 - C C - 109 RFP / Records Management 
2 - D C - 209 Paradigms, References, & Future
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Overhead Transparencies
1. Raster Scanned Characters
2. One-to-One Pixel Image and Original Size Image
3. Mechanism of a Low Cost Laser Printer
4. Crafted Edge Character, 'O'
5. Crafted Edge Character, 'f'
6. Typographic Onomatopoeia
7. Spiral Infinity
8. Three Types of Soft Copy Display
9. Halftone Screen and Macropels
10. Screened Image
11. Rescreened Image
12. Rescaling, 14. Nyquist 2X Sampling
16. Network Diagram
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White Papers (Handouts) (1) at:
http://www.ArchiveBuilders.com/abpapers.html

1.  Microsoft Evolution: The 3.1 Flavors of Windows 2000 Become the 
Microsoft Environment

2.  Discussing DVDs Applications (1)
3.  Sizing a Document Management System: Image Size Estimates: All 

Types of Digitized Documents (2)
4.  The Decline of Magnetic Disk Storage Cost Over the Next 25 Years (3)
5.  Document Management System Search Features: The More, The Merrier
6.  Paper Sizes and Paper Weight: Metric and US Standards 
7.  COLD, COOL, COM, Greenbar, and Your Bank Statement 
8.  The Use of Future Digital Data Sources in Land Use Planning Documents
9.  Computer Storage Requirements for Various Digitized Document

Types (2)
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White Papers (Handouts) (2) at:
http://www.ArchiveBuilders.com/abpapers.html

10.Preserving Information Forever and a Call for Emulators
11. Projecting the Cost of Magnetic Disk Storage Over the Next 

10 Years (3)
12. The DVD in Libraries (1) 
13. Computer Technology in Libraries (1)
14. The Next 3 Years on the Internet
15. Microsoft Initiatives: Day by Day, 1996 to the Present
16. Evolution of Intel Microprocessors: 1971 to 2002 (4)
17. Moore’s Law and Knowledge Management (4)
18. Fascicular Printing, Composing and Printing One Page at a 

Time, Like Laser Printing
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White Papers (Handouts) (3) at:
http://www.ArchiveBuilders.com/abpapers.html

19. Email, Voicemail, and Web Page Appropriateness Reminder for 
Employees

20. Disaster Plan
21. How Digitizing Works
22. How RAID (Redundant Array of Inexpensive magnetic Disks) Works
23. Expected Useable Lifetime of Different Electronic Document Formats
24. How the Internet Works: Internet Protocol Stack & Internet Structure
Misc. Annotated Illustrations

Please note: 
(1) The contents of articles 002, 012 and 013 are similar. 
(2) 009 is a  condensed version of 003. 
(3) 011 is a condensed version of 004.
(4) 016 is a condensed version of 017.
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PDF Formats and Preserving 
Information Forever

• This is a new paper (22025)
• It includes updates to:

– Average Image Sizes (22004 and 22009)
– Magnetic Storage Costs (22003 and 22011)
– DVDs (22002, 22012, and 22013)
– Microprocessor History (22016 and 22017)

• Please check the website below for updates
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Goals of the Class
• To provide a first principals understanding 

of document management technology.

• To provide sufficient background to 
understand document management in the 
context of a marine or aquatic library.
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First
Principles
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Perspective, Context

• Where will you be in 5, 10, 25 years?
• Where will your organization, technology, 

be in 5, 10, 25 years?
• Familiar tasks in which you excel are a 

blessing.  Start with what you know.
• ----With a little help from your friends.
• These things do not automatically fit 

together.
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How Much Should You Plan to 
Learn About Computers?

• Everyone has an idea of what a well educated 
high school graduate should know.
– Not someone who just made it, well educated.

• Everyone agrees that such a high school 
graduate should have an understanding of 
computers.
– This level of knowledge could be your goal.
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3 Years Experience

• Would you hire a manager without 3 years 
experience?

– What do you need to know to get the interview?

– What do you need to know to get hired?

• How will you get 3 years experience before 
you commit your organization to imaging?

– Start now.
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Pitfalls
• Learning what is going away
• Learning too much about too little 

– (a detail, a nit, minutiae)

• Learning about something you will never use
• Learning in a way that teaches you to hate 

learning
• The above are considered in selecting 

materials for this presentation
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Learning: Insight, Stability

• Three points of view or three experiences 
provide stability and insight.

• After driving three cars, you can drive 
any car.

• Milk stools have three legs.
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Learning Sequence
• Points of Light

• Let a thousand flowers bloom

• Draw Lines, Fill In the Outlines

• Deepen, Res-Up, Enrich, add Color

• Synthesize

• Holographic / It just is
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Jargon
• We use words to communicate.

• Mutual agreement on the meaning of words 
is the first step.

• Any word can be used as Jargon.

• Any word can be used to communicate. 

• Intent makes the difference.
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DWIM (1)

• DWIM (Do What I Mean)
• DWIM is the solution to:

– “I would have told you if you had asked the right 
question.”

• Everyone is specialized.
– Our knowledge and experience sets just barely overlap. 
– We are forming a human chain, stretched across the ice 

to save someone who has fallen into the water.
– We are muddling through until digital document 

management becomes just a part of the world — until it 
just is.
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DWIM (2)
• Has this happened before?

– Almost everything has happened before!
• Real steam locomotives are always on the edge 

of exploding.  
– It is only the skill of the engineer, who is really an 

engineer, that keeps the steam locomotive running 
safely.

• Document Management and Document Imaging 
are still in the engineering stage.
– We live in interesting times
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New Technology Today (1)

• DVD (commonly Digital Video Disk)
– 17 GBytes ROM, 7.4 WORM, 5.2 RAM

• 73 GigaByte 3 1/2 inch magnetic disk drive:
– 500 boxes stored (62.5 GByte x 8 boxes per GigaByte = 400 boxes)

– 50 boxes per minute (100 MegaBytes per second)
– 10,000 RPM, 6.5 millisecond access time
– 10 G operating shock, 2 pounds, 1/50 cu. ft. (.62 liter)
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New Technology Today (2)

• DWDM (Dense Wavelength Division Multiplexing)

– Same fibers, new transmitters and receivers
– 320 Gigabits per second (320 boxes per second) 

(80 file cabinets per second)

• Xerox: new 1,300 page per minute laser printer 
– 1/2 box per minute
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Vanilla System - Standalone Desktop

• On a PC Desktop
– 50 GigaBytes Hard Drive
– DVD Burner (WORM and RW) 

(Write Once Read Many, Read Write)

• 1 Million Scanned Pages 
(100 file cabinets) (400 boxes)
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Vanilla System - Server
• On a PC Server

– 120 x 73 GigaByte Hard Drives
• 8 TeraBytes
• on Fiber Channel in one 19 inch (wide) rack
• RAID 3 (not striped), mirrored (RAID Level 1) to DVD

– (Redundant Array of Inexpensive Disks)
– (commonly Digital Video Disk)

• 80 MegaBytes per second (1,000 pages per second)
– DVD burner (to mirror to DVD) 
– 160 Million Scanned Pages 

(16 thousand file cabinets) (64 thousand boxes) 
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Renaissance Person

• To know what happens between striking a 
key on the keyboard and a letter appearing 
on a PC screen requires a Masters Degree!
– Today

• If you took the 6 years required to get a 
Masters Degree, you would not succeeded in 
learning what happens, because in 6 years it 
will not be possible for a single person to 
know what happens!
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Where Does It Fit

• Wisdom

• Knowledge

• Information

• Data

• Bits

• Discernable differences
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Focus of the Presentation

• 1 Bit Pixels

• 8 1/2 by 11 Images

• 200 & 300 dpi

• 50K Bytes per Page

• 10K Pages per File Cabinet

• 2 File Cabinets = 1 GByte
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Scanned Objects

• This course does not deal with:

– Physical Objects

– Parts of Assemblies

– Database Entries (Except as Metadata)
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Images

• Pages

• Documents

• Multimedia

• Hypertext / Internet
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Hype
• Document Imaging (Flashy)

• Multimedia (Flashier)

• Internet (Flashiest) (And a Good Idea)

• Therefore: 
Document Imaging on the Internet
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There are no right answers.
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There Are No Right Answers

• Not only do people want right answers . . .

• They want as many right answers as possible.
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There Are No Right Answers
• A design based on a ‘right answer’ will fail.

• You must fully understand your needs and 
resources to design a system.

• At each point in time you must use judgement to 
choose a course of action.
– Right answers are based on a past reality.

• Past decisions have weight as past decisions, but 
current actions must be based on current decisions 
that take into account all current circumstances.
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Do You Have to Be Technical?
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What is the Best Way to 
Design a System Backup?

• Imagine explaining to each person 
in your organization that you have 
lost all your records.

– You will find the people you need to do it 
right.
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Start Anywhere
• This presentation is for non-technical managers.

– Leadership is the one essential needed.

• There is very little dependency of one part of 
this presentation on another.
– If you do not understand it, ignore it.

• You do not have to understand the technical 
details to benefit.
– If you miss it, it will not matter.
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For Each Detail 
There is a Higher Level 
Managerial Perspective

• This limits technical dependencies.
– If grayscale is not clear

• Remember pixels
– If pixels and compression are not clear

• Remember 50 KiloBytes per page
– If KiloBytes sound like MegaBytes and GigaEtc.

• Remember 1 file cabinet per CD (Compact Disc)
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Mathematics

• This course is designed for high school 
graduates who avoided mathematics in high 
school.

• The course makes reference to counting and 
arithmetic.  Your indulgence is requested.
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Commercial Products
• Commercial products are mentioned only in 

support of educational objectives.

• Commercial products are mentioned only to the 
extent required for the educational objective.

• Vendor support is gratefully acknowledged.
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Other Vendors
• Microsoft.com, Adobe.com, ESRI.com

– There are many vendors that have complete 
product lines that compete with these vendors.

• For example, it is not true that the US Justice 
department was compelled to use Microsoft Office to 
prosecute the Microsoft anti-trust case, as the US 
Justice department has publicly stated.

• One vendor is selected as an example
– The one most likely for students to have or acquire
– The need for users to choose quickly is one of the 

market leaders’ greatest barriers to entry
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Document 
Management 

Overview
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Document Management
• Media (What is it on?)
• Metadata (Where did it come from?)
• Document (It) (Can it be digitized?)

– Lord Kelvin: “It only matters if it can be measured.”
– Corollary: “If it can be measured it has nothing to do 

with equality.”

• Index (Where is it?)
• Links (References to and from?)

– Creating the ‘one worldwide document’
 A-44www.ArchiveBuilders.com 24002v019

Management Sequence
• Select / Create
• Capture
• Store
• Identify (Metadata)
• Index
• Link (Added by Users Over Time)
• View / Print / Send
• Preserve / Destroy
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The Contexts

of

Document Management
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Why So Many Contexts of
Document Management?

• Why study so many types of documents?
– Computer techniques are developed for all 

types of documents simultaneously.
– Tools and techniques developed for one type of 

documents are often useful for other types of 
documents.

– Document managers may be assigned to 
manage any type of documents.
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Documents (1)
• Accounting, Invoices

• Unstructured Text: Reports, Articles

• Active File Series: Medical Records, 
Customer Records

• Fax Input, Fax-Back Server

• Voice Mail, Email
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Documents (2)
• Remittance Processing: Credit Card Receipts

• Magazine and Book Production

• Oil Well Logs

• Cartography (maps)

• Cadastral (land) records
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Documents (3)

• MiddleWare (PC Document File Management)
– Historical, based on a fix for 8.3 character file names

• Discovery Proceedings (Legal), Discoverability
• Engineering Document Management (CAD, 

Aperture Cards, roll size drawings)
• Public Record Documents in Government
• COLD, COOL, COM (Computer Reports)
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Documents (4)

• Records Management (Bankers Boxes)

• Microforms (All types of Microfilm)

• Archives, Library, Museum, Records Center

• Demand Printing (Replacing Offset Printing)

• Collateral Material (Advertising Literature)
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Documents (5)

• Structure Documents: Manuals (SGML)
• Document Objects

– CAD (Computer Aided Design) Components
– GIS (Geographic Information System) Entities

• Non-Linear Video and Audio Editing
– Surveillance, “after the fact” person and object 

tracking in videos.  Enhancement to 1984, the book
• Genealogy, Phylogenetics, Gene Sequencing
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Digital Library Examples
• U of Michigan, The Making of America

– Un-deskewed Raster Images & OCR
– at:  http://www.umdl.umich.EDU/moa/

• UVA (Virginia)
– Collects Electronic Documents (SGML)
– at: http://etext.lib.Virginia.EDU/
– Digital Library References (IFLA)

• International Federation of Library Associations
– at:  http://www.nlc-bnc.ca/ifla/

• Metadata (Dublin Core)
– at: http://www.dlib.org/dlib/february98/02weibel.html
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Libraries and Other 
Document Management 

Stakeholders
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Libraries Favor Integrity Over 
Operational Access

• Access to information in libraries is not a critical 
component of an operational process

• Example: when an odor or liquid is leaking out of 
the ground in a city, the city’s substructure records 
must be accessed immediately
– The system for storing substructure records is designed 

to meet this requirement
• Librarians must decide if the definition of 

information center includes records that carry this 
kind of liability and need for guaranteed access.
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Libraries Favor Access Over 
Preservation

• Documents have survived for long periods 
of time in libraries

• Libraries have special collections 
departments that function as archives

• Libraries transfer problem documents to 
archives so that funds can be allocated to 
acquisitions and reference services

• Libraries maintain a liaison with archives
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Libraries Favor Information Over Data, 
and Favor Knowledge Over Information

• Librarians attempt to save databases when 
all other options are unavailable

• Librarians do not have a database protection 
outreach program similar to the 
bibliographic instruction libraries provide

• Libraries prefer reports to collections of 
papers.
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Records Management Systems Exist 
to Preserve Information Forever (1)

• Non-procedural: no programs to preserve
– Only record formats
– (Avoid calculated cells in spreadsheets)

• Preserve a hierarchy of formats
– Simplest: raster 

• provides a verification check on more complex formats
– Vector (Outline fonts)
– Native (Word processor)
– More complex CAD and GIS formats

• Computer Aided Design
• Geographic Information Systems
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Records Management Systems Exist 
to Preserve Information Forever (2)

• Fascicles
– Permanent, logical containers that facilitate 

preservation and backup
– Digitally sealed electronic signatures
– Paper 22025, Permanent Digital Records and PDF 

formats, describes a permanent records 
management system.
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Scan / Print
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Goals of the Session
• To provide a first principals understanding of 

digitizing.
– What really happens to turn a document into ones and zeros 

and what really happens to turn ones and zeros into a 
document.

• To assist non-technical managers in participating in, 
and directing, technical discussions. 
– Managers should direct discussions.
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Doc Prep and Identification
• Many people start a project by buying a scanner.

– That’s all, just buying a scanner.
• Documents must be prepared to go through the scanner

– And to go through the scanner at a reasonable speed 
so that the project will eventually be completed.

• It is important to know what you have and have not yet 
scanned in.  
– This question arises for many people after a large 

number of documents have been scanned and lost in 
the system.  
• Re-processing and rescanning the documents is 

often the only solution.
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Identification

• Not Indexing
• The minimum needed to keep the scanner 

going at full rated speed
• Used to track images in the system

– Before the images have been gathered into 
document sub-objects

– Before documents have been indexed.
• The minimum definition of Metadata
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Doc Prep
• Document Preparation
• Taking the staples out

– & rubber bands, paper clips, postits, etc.
• Putting in document separator sheets
• Bates numbering (litigation support)
• Assembly into batches

– For processing workflow
• De-Prep: preparing the documents for refiling
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 Document Input Issues
• Simplex vs Duplex Scanners

• Mark Sense Separator Sheets

• Bar Code Data Input

• Bates Numbering 

• 3, 10, 30, or 100 ppm

• 200, 300, 400, 1,000 dpi

• 8 1/2 by 11, Legal, E Size (48 by 36 inches)

• Must handle older, slightly larger sizes
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Provenance for Doc Prep
• An archival term meaning the history of an object 

or document

• More prosaically (in working terms), in document 
imaging, it means:
– Where were the staples before you prepped the 

documents for feeding through the scanner
– Which folder was the document in, etc.
– Which subsidiary’s accounting department created the 

documents in the box labeled “accounting documents”
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Cost of Input

• 5 to 25 Cents per Page to Scan
• Digital Laser Copiers Include Free Input
• Need Digital Signatures and Seals for Word 

Processing Documents to Avoid Printing a 
File Copy

• Fax is in Electronic Form (If You Are 
Lucky, You Can Keep It that Way)
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What Do We Mean by
? ? ? ? ? ?

~ ~ ~ ~  Digitizing  ~ ~ ~ ~
? ? ? ? ? ?

• If it is digital, it is good, it is better; well, it is  digital!
• Do you know anyone who knows what digitizing is?

– Can they explain it?

• Would digital toothpaste sell?
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What Do We Mean by
? ? ? ? ? ?

~ ~ ~ ~  Digitizing  ~ ~ ~ ~
? ? ? ? ? ?

• What is a Digital Librarian (Archivist, Curator)? 

– Are you one?

• What is a Digital Library (Archive, Museum)?

– Do you have one? – Do you want one?

– Do you want to be one?
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What is a Raster
• The area where an image is produced on a 

kinescope (CRT – Cathode Ray Tube)
• Grid Definition

– Size
– Dimensionality: 1, 2, 3, or 4D

• Pixel Definition
• Compression
• Relatively Simple, Deterministic
• [Raster Image Slide]
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Raster Scanned Text -- (‘AN’)
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Raster Scanned Text -- (‘FRACT’)
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Glossary
• Glyph – the image of a character rendered in pixels.

• Raster – the scanned image created by a kinescope (a 
CRT, Cathode Ray Tube, such as that used in computer 
displays)

• Pixel – (PICture ELements) or pels (Picture 
ELements),  an image sample area that is almost always 
square.  Arranged in a grid, pixels form a raster image.  
A scanned page of a paper or microform document 
creates a digital image that is a raster of pixels. 

• Text image – the content of a text record, often the 
contents of a page of text.
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Digital
Imaging
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RGB and CMYK Units
• The RGB (Red, Green, Blue) color space uses units 

of grayscale that are based on A to D (Analog to 
Digital) (and D to A) conversion.
– The RGB color space is based on the additive 

(generated) color used in computer display devices
• The CMYK (Cyan, Magenta, Yellow, Black) is 

similarly A to D (and D to A) based.
– The CMYK  color space is based on the subtractive (reflective) 

color used in printing
– It is easy to convert between the RGB and the CMYK color spaces.
– It is significantly more difficult to establish and convert to the color 

space created by phosphors on a display or ink on a medium with a 
moisture content in an environment with a changing relative 
humidity.
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Delta E (ΔE) Units
• The CIE L*a*b* (Commission Internationale de 

l'Eclairage (International Commission on Illumination) 
http://www.cie.co.at/cie L*a*b* color space equation)
– (Developed in 1976)
– System uses the metrics of hue, saturation, and intensity

• Uses delta E (ΔE) units which are based on differences 
in color detectable by a person.
– One delta E (ΔE) unit separates each pair of colors in the CIE 

L*a*b* system and by definition the separation of any two 
colors in the system is the minimum perceptible difference in 
two colors by a person at that point of separation in the color 
space.

– It is possible to convert form the RGB or CMYK color spaces 
to the CLAB color space, but the metrics of the color spaces 
are relatively non-linear.  A-76www.ArchiveBuilders.com 24002v019

More Than We Can See
• Because the RGB and CMYK color spaces are 

based on digitized color rather than perceived 
color, they are not optimized (compressed) to the 
minimum necessary number of colors required to 
reproduce a person’s perception of color.
– Therefore RGB and CMYK have more precision than is 

necessary, and can distinguish color differences that a 
person cannot distinguish (see)

– Generally, the RGB and CMYK systems can reproduce 
all perceivable colors.

– The RGB system can reproduce 16+ million colors and 
a person can see about 1 million colors.
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For Our Purposes
• The purpose of the following presentation is to 

provide some understanding of the method of 
converting: 
– From a color to a number in scanning
– From a number to a color in printing

• The presentation is also intended to provide an 
understanding that an array of numbers, called 
pixels, represent a digital image.  
– The array of numbers, when reproduced 

visually is called a raster.
• For these purposes, the RGB, CMYK and CIE 

L*a*b* color spaces are equivalent.
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Our Visual Range
• We can only differentiate 256 (2**8) shades of gray.
• We can see about 1 million shades of gray at one time.
• Our visual range is about 1 billion shades of gray with 

a window of about 1 million shades available at any 
one time. 
– Our eyes adjust to sunlight
– Our eyes adjust to a dark theater
– Our visual ranges operate logarithmically, the way 

our hearing does, measured in decibels, and the way 
we perceive earthquakes, measured on the Richter 
Scale.
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Chess 
Board 
as an 
Array 

of 
Numbers 
(Pixels)
0 = black
1 = white

0 1 0 1 0 1 0 1
1 0 1 0 1 0 1 0
0 1 0 1 0 1 0 1
1 0 1 0 1 0 1 0
0 1 0 1 0 1 0 1
1 0 1 0 1 0 1 0
0 1 0 1 0 1 0 1
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Pixels Do Not Have a Size
• Pixels are numeric values.

– One numeric value for each component of the sample 
(e.g. Red, Green, Blue)

• Pixels have three attributes:
– Shape (usually square)
– The size of the area over which light was averaged to 

establish the pixel’s numeric value.
– The printed area over which a uniform color is 

reproduced that corresponds to the pixel’s numeric value.
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Printed Chess Board
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0 1 0 1 0 1 0 1
1 0 1 0 1 0 1 0
0 1 0 1 0 1 0 1
1 0 1 0 1 0 1 0
0 1 0 1 0 1 0 1
1 0 1 0 1 0 1 0
0 1 0 1 0 1 0 1

0 = Black   1 = WhiteNumbers (Pixels)
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Quote from a JPL Researcher

• “We use 90 meter pixels.”

• Jet Propulsion Laboratory
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Headlines and Front Page Photo: 
New Planet (Star) (Galaxy) Discovered

Pixels of an Astronomical Size (simulated)  A-84www.ArchiveBuilders.com 24002v019

Astronomy
• A single pixel can include:

– An entire earth type planet (10 thousand kilometer 
pixels = 10 Mm, 10 Megameter pixel) (6 thousand 
miles)

– A sun type star (1 million Kilometer pixels = 1 
Gm, 1 Gigameter pixel), or a galaxy (100 
thousand light year pixels =~ 1 Zm, 1 Zettameter 
pixel) (1/2 million miles)

– The universe. The largest practical pixel is a 400 
Ym, 400 Yottameter pixel, (250 billion trillion 
miles) the diameter of the observable universe.
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Chip Manufacturing
• Semiconductors are made using digital photographic techniques 

(pixels).
• Recently, microprocessor production processes were improved 

to .18 um (180 nm) (nanometer) design rules. 
• The pixel size for semiconductor devices is now slightly less 

than 1/5 micron (200 nm).  A micron is 1 / 1 millionth of a 
meter       (40 millionths of an inch).    (Semiconductor pixels
are now about 8 millionths of an inch square.)

• This means that for the 200 nanometer (nm) pixels, and 
assuming 1/25th of the area was used for active transistors, a 1
millimeter (mm) square area (about the size of the head of a 
pin) could hold 25 MegaPels (25 million pixels) and 1 million 
transistors.
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Size Matters (Pixel Size that is)

• As transistors shrink:
– Transistors take up less room so more fit on a chip

• Computers can do more and remember more
– Transistors have less inertia, so they switch faster

• Computers go faster
– Transistors have less inertia, so it takes less energy 

to switch them
• Computer batteries last longer
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Summary of Pixels

• All pixels are identical in size and arrangement.
• All pixels are processed the same way.
• All pixels are scanned, displayed, and printed the 

same way.
• Each pixel has a location and a color.

– Both given as numbers.
– Location: latitude and longitude
– Color: Amount of Red Green and Blue

• Max on all 3 is white, minimum is black
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Pixels 
(Samples) 

Everywhere
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Bit-Mapped Images

• A bit-mapped image is a raster of pixels.
• Printed as a raster.
• Can be created by raster scanning.
• Can be created by a RIP (Raster Image 
Processor) in a printer.
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Display Types
• All displays are now only raster

– CRT (Cathode Ray Tube)
– Laser Printer
– Color Copier
– Book
– Fabric
– Bread Wrapper (Packaging)
– Truck Trailer (Billboards and Signage)
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The Grand 
Unification Theory

• Digitize Everything

• Use Pixels (Samples)

– Make all Pixels the Same Size and Shape

– Process all Pixels the Same Way
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Pixels
• Pixels, a Complete Definition

• Pixel Processing

• Pixels in a Page

• Pages in a System

• Systems Overview
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Samples
• Yes, everything can be represented as an 

array of samples.

• Pixels (2D)

• Pixels in Music
and Other Times Series Data (1D) 
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Pixels (Samples)
• 2D (Dimensional) (Square)

– Fax, Photo, Documents, X-Rays
• 1D (Sound Volume)

– Music, EKG’s
• 3D (Voxels - Volume Elements)

– MRI (Magnetic Resonance Imaging), Oil Pools, Aquifers
– CNC (Computer Numerical Control)
– Stereolithography

• 4D (3D + Time)
– Weather, Pollution Plumes, Video Games
– DNA Model Animations

• 2D + Time
– Movies, MPEG Video Compression 

• (Motion Pictures Experts Group)
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Relationships
• Everything is more than related, --- “It just is!”      

(3 year olds have been telling us this for years.)
• Seeing relationships reduces the number of 

discrete things to learn
– A rainbow is one octave
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Pixels (Sampling)
• In Sequence [Presented on Blackboard]

– Establish Sample Grid

– Select Pixel to Sample

– Sample the Pixel

– Normalize the Sample

– Quantify the Sample

– Record
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D
I
G
I
T
I
Z
I
N
G

Electrons   Shades 
(Empty)    of Gray

(bit bucket)

Separating Black from White (Setting the Threshold)  A-98www.ArchiveBuilders.com 24002v019

D
I
G
I
T
I
Z
I
N
G

Text

Text (Below the Threshold for White)
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D
I
G
I
T
I
Z
I
N
G

Back-
ground
(Paper)

Background (Above the Threshold for White)  A-100www.ArchiveBuilders.com 24002v019

Back- Text
ground
(Paper)

Fixed Threshold
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Back- Text
ground
(Paper)

Dynamic Threshold:  Avoiding a Muddy Image  A-102www.ArchiveBuilders.com 24002v019

Favorites in Computer Numerology
2 (2** 1 ) 512 (2** 9 ) 131,072 (2** 17 )
4 (2** 2 ) 1,024 (2** 10 ) 262,144 (2** 18 )
8 (2** 3 ) 2,048 (2** 11 ) 524,288 (2** 19 )

16 (2** 4 ) 4,096 (2** 12 ) 1,048,576 (2** 20 )
32 (2** 5 ) 8,192 (2** 13 ) 2,097,152 (2** 21 )
64 (2** 6 ) 16,384 (2** 14 ) 4,194,304 (2** 22 )

128 (2** 7 ) 32,768 (2** 15 ) 8,388,608 (2** 23 )
256 (2** 8 ) 65,536 (2** 16 ) 16,777,216 (2** 24 )

4,294,967,296 (2** 32 )
18,446,744,073,709,600,000 (2** 64 )

Note: 2**64 is approxim ate in Excel 97, build num ber not listed
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How Many Colors?
• With 8 bits of grayscale digitization, we can detect, 

represent, and reproduce 2**8 = 256 shades of red, 
green, or blue.

• For each of the 256 shades of red we can detect and 
reproduce, we can detect and reproduce 256 shades 
of green, giving us 256*256 = (2**8)*(2**8) = 
65,536 shades of red-green.  

• For each of the 65,536 shades of red-green we can 
detect and reproduce, we can detect and reproduce 
256 shades of blue, giving us 65,536*256 =      
(256* 256)*256 = (2**8)*(2**8)*(2**8) = 2**24 = 
16,777,216 shades of red-green-blue (full color)  
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C
O
L
O
R

Electrons   Shades 
(Empty)    of Gray

(bit bucket)

24 Bit Color: 16,777,216 Colors  (2**24 Colors)
= (2**8)* (2**8)* (2**8) Colors
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M
U
S
I
C

16 Bit Music (Audio) Samples, 2 Samples per Unit Time for Stereo  A-106www.ArchiveBuilders.com 24002v019

Music: Connecting the Points of Light

• Music is sampled at about 50 KHz (50 thousand samples per sec.) 

– Actually: 44 KHz.

• Each sample is 16 bits (2 bytes, 65,536 levels) per channel

• Two channels (stereo)

• 2 bytes * 2 channels * 50 thousand = 200 thousand bytes per second

• 3,600 seconds per hour (60 seconds * 60 minutes)

• 3,600 seconds * 200 thousand bytes per second = 720 million bytes 
per hour

• Compares acceptably with 650 million bytes per 74 minute CD
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Feelings and Numbers
• Is it possible that the US educational system teaches 

our humanists to have a feeling of angst when they 
see blocks of numbers?

• Is it possible that the US educational systems teaches 
people who do well with numbers that feelings do 
not affect numerical solutions?

• We tear down expensive double-decker freeways in 
San Francisco.
– Weren’t they the most cost effective design?
– But, aren’t suspension bridges the most cost effective 

design?
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The Difference Between 
12 Bit and 16 Bit Grayscale

• Nascent cancer tumor
– With 12 bit grayscale X-Ray scanning, there are 4,096 

detectable gradations of tissue density.  The nascent cancer 
tumor tissue and the surrounding normal tissue are very close 
in density and fall in the same gradation, making the tumor 
undetectable.  The doctor asks that you return in 6 months for 
a re-screening when the tumor is more detectable.

– With 16 bit grayscale X-Ray scanning, there are 65,536 
detectable gradations of tissue density.  The nascent cancer 
tumor tissue and the surrounding normal tissue fall in 
adjacent gradations.  The system stretches the image gamma, 
making the cancer tumor appear black and the surrounding 
tissue appear white.  The doctor sees the tumor easily and 
removes the tumor before it can grow larger.
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Multi-Spectral Imaging
• In color scanning, three color ranges are scanned: 

Red, Green, and Blue
– These are segments of the electromagnetic 

spectrum (otherwise know as colors)
• The electromagnetic spectrum is very large, and 

segments can be digitized separately, just as we 
digitized Red, Green, and Blue separately.
– The segments can be viewed separately, or 

combined in any number of different groups
– We combine Red, Green, and Blue to see full color.
– We assign the original RGB colors to the digitized 

RGB values, but RGB pseudo-color can be used to 
interpret any multi-spectral image  A-110www.ArchiveBuilders.com 24002v019

Resize:   Image Larger, Pixels Smaller, 
More Pixels, More Pseudo-Data

1 2 3

A B A B

4 5 6

7 8 9

C D C D

Creating 9 Pixels (1-9) where there were 4 Pixels (A-D)
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Resize:   Image Smaller, Pixels Larger,
Fewer Pixels, Less Pseudo-Data, Less Data

1 2 3

A B A B

4 5 6

7 8 9

C D C D

And, You Can Not Get Your Data Back Later
Creating 4 Pixels (A-D) from 9 Pixels (1-9)  A-112www.ArchiveBuilders.com 24002v019

Moral:

• Archive your original images at their 
original scan resolution.

• Generate all derivative images from the 
archived images.

• Avoid having two versions of the archived 
image.
– The two versions will always be different.
– You will not be sure why they are different.
– This is also true for data in databases
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Interpolation
Making Up Data
(Better than extrapolation, but not much better.)
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Interpolation: Creating Pseudo-Data
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Interpolation with Anti-Aliasing:
More and Better Looking Pseudo-Data
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Scaling Out
Throwing Away Data

(Better than interpolation, but not much better.)
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Scaling Out (Down),
Eroding Line Art
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of black

cells

in out
0 0
1 0
2 0
3 1
4 1

We Must Hang Together, Or We Shall Surely Hang Separately
From Many, One:   E Pluribus Unum  A-118www.ArchiveBuilders.com 24002v019

Scaling Out (Processing Down),
Favoring Line Art
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of black
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(But, this technique erodes line art in a negative image.)
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And Then There are Patterns to 
Attempt to Interpret or to Ignore
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Decimal 0 1 2 3 4 5 6 7
Hexadecimal 0 1 2 3 4 5 6 7
Binary 0000 0001 0010 0011 0100 0101 0110 0111

Binary 1000 1001 1010 1011 1100 1101 1110 1111
Hexadecimal 8 9 A B C D E F
Decimal 8 9 10 11 12 13 14 15

 A-120www.ArchiveBuilders.com 24002v019

Anamorphic Resizing

• Shrinking (or enlarging) an image in one 
dimension more than another.

• Newspapers only shrink horizontally 
because they sell vertical inches of column 
space.
– Newspaper do not want to shrink their papers 

vertically because it reduces their stock in trade, 
the column inch.
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Save Your Archival Images Quickly

• As images move around a system or organization, 
they may be unknowingly (surreptitiously) shrunk 
and enlarged, throwing away data.

• The longer images move around before being 
made the master read only image, the more likely 
that they will be compromised.

• Even if you are sure that the software is safe, the 
next release may not be safe, or a change in the 
setting may change the software’s safe operation.

 A-122www.ArchiveBuilders.com 24002v019

OCR
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OCR
• OCR (Optical Character Recognition)

– No longer based on optical processing
– OCR algorithms process raster bit maps of pages

• ICR (Intelligent Character Recognition)
– Has become synonymous with OCR

• 3D OCR
– Uses greyscale information to improve character 

recognition of low resolution images (200 dpi)
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OCR Has Nothing to Do with 
any Particular Scanner

• OCR is done on a raster file.
• The raster file can be produced by any scanner.
• Settings on the scanner can affect the success of the 

OCR operation.
• The parameters for scanning and OCR may be in the 

same window, but this is just a convenience.
• The scanning and OCR operations are separate and 

occur in sequence.
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How OCR Works

• [At the Blackboard]
• How can characters that appear in a raster 

image be distinguished (one from another) 
by a computer program (algorithm).
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Raster Scanned Text -- (‘FRACT’)
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Uses of OCR

• Republishing documents
• Recovering lost copies of computer created 

documents
• Full text searching
• Barcode for data entry (built-in checksum)

– Computers handle barcode as a font for printing
• Handwriting recognition requires pen tip 

pressure levels and order of pen strokes
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Required OCR Accuracy

• For full text recognition
– Above 50 percent
– Probably above 75 percent

• For republishing documents
– Above 99.9 percent

• This is 5 errors per 5,000 character page
– (50 lines of 100 characters) 
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Spotting Hits in the Document
• Identify the document containing the word

• Identify the page containing the word

• Identify the line containing the word

• Highlight the word in OCR text

• Highlight the word in the raster image

– Adobe Acrobat
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Nyquist and 
Digital Artifacts
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 Nyquist 2X Over Sampling
• To resolve a given feature, such as a line, pixels one half 

the width of the feature or line must be used.

• This is because when a pixel covers an area that is half 
white and half black, the result is grey.  Moving across an 
image of line pairs (using pixels that are the same width as 
the lines), the transition from black to white is recorded as 
the same grey as the next transition (which is from white 
to black) because they are both half black and half white.

• This results in the entire image being recorded as a 
uniform shade of grey.
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Sample Pixels = Line Width       All Gray
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Sample Areas White Black White Black White

Sample Values White Black White Black White

Shift of 1/2 Pixel

Sample Areas White W B B W W B B W White

Sample Values White Gray Gray Gray Gray White
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Pixel Registration
• Do your pixels line up with the lines of the line art on 

your images (document pages)?
– Answer: sometimes yes, sometimes no
– Some ‘yes’s and some ‘no’s on every page

• For 1/4 pixel accuracy in 300 dpi scanning, the paper 
must be positioned accurately to 1/1,200th inch
– An impossibility

• Pixel registration is a random event
– Not to be depended on
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Sample Pixels = 1/2 Line Width       Resolved
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Sample Areas White Black Black White White Black Black White

Sample Values White Black Black White White Black Black White

Shift of 1/2 Pixel

Sample Areas White W B Black B W White W B Black B W White

Sample Values White Gray Black Gray White Gray Black Gray White
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 Print vs. Scan Resolution
• A Given Print Resolution Quality is Equivalent to 

Twice the Nominal Linear Scan Resolution Quality.
• By Nyquist’s Sampling Theorem

• Examples: dpi (dots per inch)

• 300 dpi scanned is equivalent to 150 dpi printed

• 600 dpi scanned is equivalent to 300 dpi printed

• 1,200 dpi scanned is equivalent to 600 dpi printed

• 2,400 dpi scanned is equivalent to 1,200 dpi printed
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Nyquist and Generational Loss

• Generational loss when the image is redigitized
– 1/2 of the resolution is lost in each dimension, leaving 1/2 

of the resolution
– The remaining areal resolution is 1/2 * 1/2, or 1/4 of the 

previous generation’s areal resolution
• Sampling Theorem contained in: 

– Harry Nyquist, "Certain Topics in Telegraph 
Transmission Theory," Trans., AIEEE, Vol. 47, 
April 1928, pp. 617-644.
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Norsam and Generational Loss
• For some media, for example the Norsam Rosetta 

media (www.Norsam.com) (see Bibliography), the 
fascicular metadata can be written in such a way 
that it forms a readable miniature raster image on 
surface of the media that can be read with a 
microscope, eliminating the need for any 
computer software to decode the fascicle.

– If the pixel registration of the miniature image 
can be recovered (areally synchronously) then 
there will be no Nyquist Sampling Theorem 
based generational loss of image resolution.
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 Digital Artifacts: Halftoning and Moiré
• If the document being scanned was created in a way 

that created (or used) a grid of pixels, for example, a 
halftoning process, there can be a uniform 
misregistration of scanned pixels to printed pixels.

• This Misregistration results in a areal beat frequency 
between the areal frequency of the two pixel grids.
• Just as two adjacent notes on a piano have a very low pitched beat tone.

• This areal beat frequency is seen as a moiré effect on 
the scanned image.
• Related to the Nyquist sampling theorem
• See PostScript Language Reference, Third Edition, in the 

bibliography, for details on half tone printing.
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Halftoning and Moiré

• A halftoned image
• A halftoned images with a Moiré 

interference pattern
• [At the blackboard]

 A-140www.ArchiveBuilders.com 24002v019

Barcode
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Paper File Management Advantages 
of Barcode

• Can not misread because it has an error correcting code.
• Easy to use, simplifies training

– Can be wanded in either direction
– Beeps when it reads correctly

• Reduces steps by checking file-outs on a computer.
• Misfile eliminated by wanding shelf barcode 
• Eliminates lost-in-transit by wanding during in-transit 

transfers
• For computer printers, barcode is just a special font, like 

the ‘Lil vehicles’ font later in this presentation.
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Barcode
• Barcode can ease the transition from paper files to 

document imaging.

• Barcoded file folders and documents support scan 
on demand applications.
– They integrate computer storage of scanned documents 

with computer management of stored boxes of paper.
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Barcoded Separator Sheets
• Barcoded document separator sheets are 

placed between documents that have been 
prepared for scanning (doc prepped).

– The barcoded separator sheets are printed using 
data from existing document metadata databases.

– These barcoded separator sheets include a 
barcoded key that is the link to the document 
metadata in an existing database.
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Mark Sense

• Color in a box or circle
• Used in multiple choice, compute scored, 

testing
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Compression
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Compression

• All images are stored and transmitted  in compressed 
form.

• Compression can be non-destructive (Group 4) or 
destructive (some settings for JPEG).
– JPEG (Joint Photographic Experts Group)
– Destructive: changes the image to make it more 

compressible (and frequently cleaner and better looking).
– Non-destructive: decompressed image is identical to 

original image (bit for bit) that was compressed.
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Compression

• [On Blackboard]
• With a 1 bit, black and white, raster image

– G3 (Group 3 fax compression)
• 1 dimensional (horizontal)

– G4 (Group 4 fax compression)
• 2 dimensional (horizontal and vertical)
• The most common form of document image 

compression
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Raster Scanned Text -- (‘FRACT’)
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 Compression / Compressing
• A 300 dpi image has about 10 million pixels

• (300 x 300) x (10 x 10) =  9 million

• A page image compresses to about 50 thousand bytes 
• 50 thousand bytes = 400 thousand bits (industry standard)

• Compression ratio is about 20 to 1
• 8 million / 400 thousand = 20/1 = 20

• A PC executes about 1 instruction per clock cycle (Hz)
• A 1 GHz PC executes 1 billion instruction per second

• 100 instructions are available per pixel compressed / sec
• 1 billion instructions  / 10 million pixels = 100 inst./pixel
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 Lossy / Lossless Compression
• Compression is lossless (non-destructive) if  

decompression reproduces the compressed file 
exactly, to the bit.

• JPEG (Joint Photographic Experts Group) 
compression has a lossless setting
• It is almost impossible to insure that the lossless setting 

for any system is kept set to lossless
• Many technical personnel see lossy compression as a big 

efficiency improvement, and are always trying to help
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 Lossy Compression
• The process of scanning processes images is done in 

an inherently ‘lossy way’, (losslessness is a myth.)
• No digital image is ever the same as the original, by 

definition
• Originals will continue to be scanned every 20 to 50 years until

the originals disintegrate due to age.

• Grayscale thresholding, dynamic thresholding, and color 
gambit compression all affect image fidelity.

• It is the records manager’s, archivist’s, librarian’s, or 
curator’s professional seal on the digital file that says that 
the file is an accurate reproduction of the original.
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Specifying Degree of Compression 
Using Lossy Compression

• Do not specify the same compression ratio for all pages.
– The noisy, dirty pages will be turned to mush because the 

compression will throw out the good information along with 
the noise. (Dirt on the image.)  (Noise can be considered 
digital dirt.)

• Specify a degree of quality of image.
– Compressed page files will vary in size, but the quality of the 

worst pages will be preserved as much as possible.
– If the compressing system does not allow specifying a degree 

of quality, then set the ratio after viewing the worst pages, or, 
do not use the system.
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Quality Control

• 100 percent is best.

• All QC quality drifts over time.

• QC usually uses dedicated workstations.
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Scanners and Printers
• 4 little ones are faster than one big one

• 4 little ones are less expensive than one big one
– Unless you consider labor

• 5-10 ppm (pages per minute)

• 20-30 ppm / 30-50 ppm / 100-200 ppm

• Simplex vs. Duplex
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Remittance Scanning
• Checks

– Scanned front and back
– Digital images available from banks on CD

• Credit card receipts
– Soon only expenditures with transaction numbers (the 

exceptionally long numbers on credit card bills) will be 
allowed as tax deductions

• Up to 400 ips (inches per second)
– 60 items per second
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 Workflow
• Document Routing
• Structured vs Ad Hoc in Same System
• Proprietary vs Commercial Email
• Is Routing Setup Graphical?
• Can You Find In-Process Documents?

– Even when you delete the node they are 
enqueued for?
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Archival vs. Web Quality

• Scan at highest quality
– Archive images

• Process down to Web quality
– Web quality images have very few other uses

• Computer screen resolution
• Windows that are smaller than full screen
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Summary of Pixels

• All pixels are identical in size and arrangement.
• All pixels are processed the same way.
• All pixels are scanned, displayed, and printed the 

same way.
• Each pixel has a location and a color.

– Both given as numbers.
– Location: latitude and longitude
– Color: Amount of Red Green and Blue

• Max on all 3 is white, minimum is black
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Moral

• Learn as much as you can about the 
processes your images and documents go 
through.

• Then, look at the finished product to make 
certain the effect of the processes is 
acceptable to you and your organization.
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Local Summary
– Everything can be digitized.

• Most things start out in digital form

– The cost of digital storage is becoming a non-issue.

– Scanning is much more expensive than digital 
storage

• The scanning process must be integrated with the 
normal workflow to make digital storage feasible
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How do you scan everything?

• “Scan everything.” is not the way to say “Put 
everything in the computer.”. 

• Avoid planning to print material out for the 
purpose of scanning the material in.

• Almost everything starts in the computer today.
– e.g. the best copy of a book is a typesetter file. 
– The problem is format conversion.
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End Runs:
Eliminate the Need for Scanning

• You can not just scan everything in
– There is just too much paper

• Everyone can not have a telephone
– There would not be enough operators

• Circa 1920 
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End Runs:
Eliminate the Need for Scanning

• Electronic signatures allow retention of 
electronic copy instead of printing a file copy

• Digital copiers automatically retain a copy
• Convert to the use of electronic forms
• Receive documents electronically
• Electronic transaction records
• COLD (Computer Output to Laser Disc)
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3D Scanning

• [Video of 3D scanning process]
• Scanning a scene to match digital movie 

matting to the physical background filmed.
• Object scanning

– A cloud of points vs. a stereo photo pair
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Print
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Printers Print Raster Images

• Sources of raster images:

– Scanned raster bitmap

– Printer generated bitmap from outline font

• [View the raster image produced by the computer 
projector.]
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Mechanism of a Laser Printer
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Mechanism of a Laser Printer (1)
• The dotted line in this picture represents a ray of light 

(laser beam) traveling from the laser to the drum of a 
laser printer.

• The light leaves the laser and is reflected from a rotating 
hexagonal (six sided) prism (mirror).  The rotation is 
shown by the curved arrow.  

• The laser beam is then reflected by a second, fixed, 
mirror, onto the drum of the laser printer.  

• As the prism mirror rotates the laser beam moves across 
the drum from end to end. (This effect can be simulated 
and tested with a laser pointer and a small mirror.)  
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Mechanism of a Laser Printer (2)
• The laser is turned on to reproduce black pixels and off 

to reproduce white pixels. 

• The drum rotates (shown by a curved arrow) to place 
the laser printed rows of pixels side by side, painting a 
raster image on the drum.

• The drum is light sensitive and attracts (black writer) or 
does not attract toner (white writer) to areas exposed by 
the laser beam (when the beam is turned on).

• Toner is transferred to paper

• Toner is then fused to the paper with pressure and heat
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 Print Quality

• 240 dpi: Traditional Mainframe Laser Printing

• 300 dpi: First Generation PC Laser Printers

• 600 dpi: Second Generation PC Laser Printers

• 1,200 dpi: Newspaper Halftone Printing 

• 2,400 dpi: Medium Quality Halftone Printing
• 2,540 dpi = 100 dpmm (dots per millimeter)

• 3,600 - 5,400 dpi High Quality Halftone Printing
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Raster Rendering 
Speed

• There is almost always an incompatibility 
between the raster image in the document 
management system and the printer.

• This can slow down image printing and force 
the use of a hardware image print accelerator 
card.
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Production Printing
• Print on demand

– Manuals, forms
• Customized books 

– Text books, insurance policies
• Direct Mail
• Billing
• Digital blow back

– Scanned digital images converted back to paper
• Up to 1,300 ppm (pages per minute)
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Fascicular Printing

• Documents Composed and Printed One Page at a 
Time

• Scitex (www.Scitex.com) MPS42
– 21 hundred page per minute color inkjet printer 

• Xerox (www.Xerox.com) DocuPrint 1300
– 13 hundred pages per minute Electron beam printer
– can easily produce over 4 thousand pages per minute

• Xplor International (www.Xplor.org)
– Professional association for high-speed fascicular printing
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Halftone and Laser Dots
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 Halftone Printing
• Resolution Given as Screen Ruling

• 65 - 85 Screen (dpi) for newspapers
• 133 - 150 Screen for Medium Quality Printing
• 175 & Up for High Quality Printing

• [A Halftone Dot or Macropel (Macro Picture Element)]

• Made up of a 10 by 10 to a 16 by 16 grid of Laser Pixels
• Represents from 101 to 257 theoretical shades of grey

• Marking Engine Limits Actual Number of Shades of Grey 
Achieved on a Given Printer

• [Vernier resolution of 1/2,500th (10 microns)]

 A-176www.ArchiveBuilders.com 24002v019

3D Vectors

• Stereolithography
• Define digital dinosaurs
• Define objects in CAD 

– (Computer Aided Design)

• Define objects in GIS (Maps)
– (Geographic Information Systems)
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Stereolithography and 3D (1)

• Convert panoramas and stereo-photos into 3D 
surfaces
– VRML(Virtual Reality Modeling Language) 

http://www.VRML.org
– e.g. Apple Quicktime VR (Virtual Reality)
– http://developer.apple.com/dev/techsupport/develop/

issue25/falco.html 
– http://www.apple.com/quicktime/
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Stereolithography and 3D (2)

• Printing a 3D copy of the skeleton of a living 
person to create prostheses
– http://www.cyberf.com/

• Haptic Interface 
– Feel 3D virtual objects
– Force feedback
– http://www.sensable.com/apps.htm 
– http://www.sensable.com/apps.htm
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Stereolithography and 3D (3)

• Rapid prototyping from CAD
– http://206.65.88.5/sla.htm (www.3DSystems.com)

• Reverse engineering objects
– by 3D scanning and 3D printing
– http://www.millenniumcad.com/home.html

• Modeling the human genome
– http://www.os.kcp.com/home/success/techhum2.html
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[Digital Dinosaurs]

• Ray Tracing
• The Frame (Movie or TV Screen)
• The Light
• The Dinosaur

– Skeleton
– Muscle
– Motion

– Choreography
– Skin
– Reflectance

 A-182www.ArchiveBuilders.com 24002v019

Technological Breakthrough
• Of the 15th century

– Was as difficult to conceptualize as digitizing
• It was page numbering
• Before page numbering, the end of each printed 

page carried a snippet of text from the start of 
the next page
– This helped binders match up pages when the happy 

shoppers presented the leaves of their newly 
purchased books for binding.
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Day/Part   Slide Topic

1 - A A - 1 First Principles / Overview
1 - B A - 59 Scanning / Printing 
1 - C B - 7 Importing / Preserving Files
1 - D B - 186 Index / Search

2 - A B - 203 Store / Purge / Preserve / Display 
2 - B B - 291 Internet / Systems
2 - C C - 109 RFP / Records Management 
2 - D C - 209 Paradigms, References, & Future
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Flow
Scanning Import Computer 

Generated Document

Identify / Index

Store / Preserve

Display

Print

Transmit
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International Association of Aquatic and Marine 
Science Libraries and Information Centers

IAMSLIC 2000 Conference: Tides of Technology

Workshop: Document Management and Document 
Imaging for Aquatic and Marine Libraries

September 30 & October 1, 2000, Victoria, British Columbia, Canada

Presented by: Steve Gilheany Tel: +1(310) 937-7000 Fax: +1(310) 937-7001
1209 Manhattan Avenue, C-14, Manhattan Beach, California 90266
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Workshop: 
Document Management and Document Imaging

for Aquatic and Marine Libraries

September 30 & October 1, 2000, Victoria, British Columbia, Canada

Presented by: SteveGilheany@ArchiveBuilders.com

IAMSLIC 2000 
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===================== Start of EPS (Encapsulated PostScript) ================= 
==================== PDL (Page Description Language) Program ================= 
 
%%Creator: Adobe Illustrator(R) 8.0 
%%AI8_CreatorVersion: 8 
%%For: (Steve Gilheany) ( ) 
%%Title: (22021v026  How Digitizing Works for Non-Technical Manager.eps) 
%%CreationDate: (3/19/00) (11:13 AM) 
%%BoundingBox: -222 -840 1088 775 
%%HiResBoundingBox: -221.4863 -839.75 1087.6953 774.5938 
%%DocumentProcessColors: Black 
%%DocumentFonts: Helvetica 
 
========================== [ 3 pages of text elided* ]  =======================  
 
 } bind def 
 mark 
 /setcustomcolor where not 
 { 
  /findcmykcustomcolor 
  { 
   (AI8_CMYK_CustomColor) 
   6 packedarray 
  } bind def 
  /findrgbcustomcolor 
  { 
   (AI8_RGB_CustomColor) 
   5 packedarray 
  } bind def 
  /setcustomcolor 
  { 
   exch  
   aload pop dup 
   (AI8_CMYK_CustomColor) eq 
   { 
    pop pop 
    4 
    { 
     4 index mul 
     4 1 roll 
    } repeat 
    5 -1 roll pop 
    setcmykcolor 
   } 
   { 
    dup (AI8_RGB_CustomColor) eq 
    { 
     pop pop 
     3 
     { 
           1 exch sub 
           3 index mul  
           1 exch sub 
           3 1 roll 
     } repeat 
     4 -1 roll pop 
     setrgbcolor 
    } 
    { 
     pop 
     4 
     { 
           4 index mul 4 
1               
[fixed] roll 
     } repeat 
     5 -1 roll pop 
     setcmykcolor 
    } ifelse 
   } ifelse 
  } 
  def 
 } if 

 
============ [ 81 pages of text elided* ]  ============ 
 
1 0 0 1 398.8359 708.1401 0 Tp 
0 Tv 
TP 
0 Tr 
0 0 0 1 k 
/_Helvetica 18.3526 17.0863 -4.1292 Tf 
114.0882 100 Tz 
(Photon) Tx 1 0 Tk     <<=========== Photon =========== 
(\r) TX  
TO 
0 To 
1 0 0 1 485.0859 591.1401 0 Tp 
0 Tv 
TP 
0 Tr 
(Electron) Tx 1 0 Tk    <<========== Electron ========= 
(\r) TX  
TO 
1 Ap 
464.1475 597.75 m 
464.1475 594.3247 460.9805 591.5493 457.0723 591.5493 c 
453.167 591.5493 449.999 594.3247 449.999 597.75 c 
449.999 601.1733 453.167 603.9497 457.0723 603.9497 c 
460.9805 603.9497 464.1475 601.1733 464.1475 597.75 c 
f 
436.6592 695.5898 m 
436.6592 692.1655 433.4932 689.3896 429.5859 689.3896 c 
425.6797 689.3896 422.5127 692.1655 422.5127 695.5898 c 
422.5127 699.0142 425.6797 701.7905 429.5859 701.7905 c 
433.4932 701.7905 436.6592 699.0142 436.6592 695.5898 c 
f 
0 To 
1 0 0 1 92.1323 541.9849 0 Tp 
0 Tv 
TP 
0 Tr 
(P) Tx 1 40 Tk    <<============ Paper ============== 
(aper) Tx 1 0 Tk 
(\r) TX  
TO 
0 To 
1 0 0 1 267.2729 646.1987 0 Tp 
0 Tv 
TP 
0 Tr 
(Lens) Tx 1 0 Tk    <<============= Lens ============ 
(\r) TX  
TO 
0 To 
1 0 0 1 146.5229 698.6987 0 Tp 
0 Tv 
TP 
0 Tr 
/_Helvetica 19.2467 17.9187 -4.3303 Tf 
108.7885 100 Tz 
(CCD) Tx 1 0 Tk     <<============= CCD ============= 
(\r) TX  
TO 
0 To 
1 0 0 1 61.4785 618.4546 0 Tp 
0 Tv 
 

Adobe_typography_AI5 /terminate get exec 
Adobe_cshow /terminate get exec 
Adobe_level2_AI5 /terminate get exec 
%%EOF
 
=============== End of EPS  PDL Program ============== 
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%%AI8_CreatorVersion: 8 
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%%CreationDate: (3/19/00) (11:13 AM) 
%%BoundingBox: -222 -840 1088 775 
%%HiResBoundingBox: -221.4863 -839.75 1087.6953 774.5938 
%%DocumentProcessColors: Black 
%%DocumentFonts: Helvetica 
 
========================== [ 3 pages of text elided* ]  =======================  
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   { 
    dup (AI8_RGB_CustomColor) eq 
    { 
     pop pop 
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     } repeat 
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     setrgbcolor 
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    { 
     pop 
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1               
[fixed] roll 
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  def 
 } if 

 
============ [ 81 pages of text elided* ]  ============ 
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0 Tr 
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460.9805 603.9497 464.1475 601.1733 464.1475 597.75 c 
f 
436.6592 695.5898 m 
436.6592 692.1655 433.4932 689.3896 429.5859 689.3896 c 
425.6797 689.3896 422.5127 692.1655 422.5127 695.5898 c 
422.5127 699.0142 425.6797 701.7905 429.5859 701.7905 c 
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f 
0 To 
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Adobe_typography_AI5 /terminate get exec 
Adobe_cshow /terminate get exec 
Adobe_level2_AI5 /terminate get exec 
%%EOF
 
=============== End of EPS  PDL Program ============== 
 

====== [ 81 pages of text elided* ]  ===== 
 
1 0 0 1 398.8359 708.1401 0 Tp 
0 Tv 
TP 
0 Tr 
0 0 0 1 k 
/_Helvetica 18.3526 17.0863 -4.1292 Tf 
114.0882 100 Tz 
(Photon) Tx 1 0 Tk   <<===== Photon ====== 
(\r) TX  
TO 
0 To 

====== [ 81 pages of text elided* ]  ===== 
 
1 0 0 1 398.8359 708.1401 0 Tp 
0 Tv 
TP 
0 Tr 
0 0 0 1 k 
/_Helvetica 18.3526 17.0863 -4.1292 Tf 
114.0882 100 Tz 
(Photon) Tx 1 0 Tk   <<===== Photon ====== 
(\r) TX  
TO 
0 To 
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