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PDF File Format

Portable Document Format

- Designed by Adobe to accurately represent the visual appearance of a printed document
in digital form as a combination of text (with font info), images, and vectors (scalable
lines) and related positional information

- A ubiquitous format that can be universally displayed
Many word processing applications can save a document as a PDF - but,think

of it as a digital printed document, not something designed with editing in
mind.

- Each line of text is saved as a separate text block, each image as an image block - can
search for words. provided they are in text block, not embedded in an image.

- Contextual info is lost, only knows text lines, images and their position on the page, not
document structure.

— Accurate reverse translation back to a word processing format is in general not possible.



PDF File Format

* Image editors and scanners can also produce image-format PDF documents

Each PDF page is just one big image
Text that is in an image cannot be searched

If loaded into most word processors, will become an image in the document with no
ability to edit embedded text.

« Some software may support OCR to add actual text fields to a PDF

Will attempt text recognition and add text blocks with recognized text to the PDF
underneath the image at the approximate location for search

Accuracy of OCR heavily dependent on font quality and image resolution and is
never 100% perfect

Resulting image/text PDF may be searchable for words

May even be possible to select and copy some lines of the PDF document and paste
text content into a word processor document, but expect a lot of manual editing.



PDF File Format

 PDF Forms vs PDF Documents

- PDF form is a PDF Document with specific fields that can be
entered/edited without a generalized PDF editor utility

* PDF protection options
- Can allow read without allowing update

— Can encrypt to prevent any access by any program without a
key



PDF File Format — Vector PDF

 Some tools can create Vector PDF (images and text using lines
of varying width, direction and color, or with color fill of areas

bounded by lines)

Less common than other PDF formats

Simple images with larger, same-color areas can converted to
vectors.

Faithful rendition at high zoom - lines are re-computed, pixels not
magnified.
Vector representation can be very space efficient, but

* Lose ability to edit or search for text only saved as vectors

* Not suitable for hi-res finely-detailed images or images that require full 24-
bit color range.



Useful Utility Functions for PDFs

Merge multiple PDFs to single PDF

Split a single PDF into multiple PDFs

Delete, rotate, shuffle the order of individual PDF pages
Convert multiple image files into multi-page PDF (with OCR)
Convert multi-page PDF into multiple image files

Add text fields to PDF pages - available fonts may be limited

Edit existing text fields in PDF

— Can be tedious - no auto-wrap or justification across text field
boundaries



Examples of PDF Tools



Adobe Acrobat

e Standard ($155.88/yr), Pro($239.889/yr)
- A full-featured editor
- Hard to justify cost if only an occasional user
- Most users will find lesser editors adequate



Code Industry Master PDF Editor

* Multi-platform, Windows, Linux, Mac
— $79.95 one-time purchase https:/Icode-industry.net/downloads/

- FREE & fully functional, if you don't mind a watermark on each
page after the 30-day trial period.

 Can perform all the basic operations listed earlier, plus
some additional ones.


https://code-industry.net/downloads/

Code Industry Master PDF Editor

< C @& code-industry.net/downloads/

@ Bookmarks @ Release Notes [3 FedoraProject [0 RedHat [ Free Content [ Family 03 PC_U

Download Master PDF Editor

== Version 5.9.89 now available for Windows 7, 8, 10 and 11

Download Master PDF Editor 64 bit for Windows > 4—
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m Create a new document from files

| +| Add Files | +| Add Folder

File Name

1 Z\Master_ed\statefarmFEH12-2012-01-20-a.pdf

2 ZAMaster ed\statefarmFEH12-2012-01-20-b.pdf

N i \.‘ Down

Output

® Create New Document

Z:/Master_ed\untitled.pdf

Import Bookmarks

Page Range

Fage Range

Showe

Combining PDFs (cont)

If files are not in correct order,
select a file and move-up or
move-down, etc.

When files are in desired
order, enter correct output file
name. Can "Browse" to
correct directory and then
modify file name as needed.
Then "Save" to store the
combined PDF.

Default action after saving is
to open the new document in
the Master PDF Editor

Create a bookmark with the name of imported document

Cancel




Editing (open with Editor) _ ... ...
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Nature is a temple from whose living columns commingling voices
emerge at times;

Here man wanders through forests of synbols which seem to ob-
serve him with familiar eyes.

Baudelaire
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m TBoyd_LustingForinfinity_ch1-4_orientation-r.pdf-Master PDF Editor

Document Tools

File Edit View Objects Comments Forms

~B~0 B M & e

il

Bl

» I B K £

TBoyd_LustingForInfinity_ch1-4_orientation-r.pdf

Pages

Rotate Pages
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Editing (Rotation)

After selecting all thumbnail images,
can click on the "Rotate Pages" icon
and than select rotate counter-
clockwise by 90°

If you then Save or Save As, the
document is saved as rotated. PDF
viewers may allow viewing the
document rotated, but the actual
PDF file still has the wrong
orientation.



m *TBoyd_LustingForinfinity ch1-4 orientation-r.pdf-Master PDF Editor (NOT REGISTERED)

»kEdit View Objects Comments Forms Document Tools Help

R RS IR EER S AT T SRR A fter Rotation

» M E F B &

*TBoyd_LustingForInfinity_chi1-4_orientation-r.pdf

D Pages o

All selected pages
- lihave been rotated
to the correct

Baudelaire

|

5 aging, green pick-
o exit Iding, Ethan's a plumber

- -
2lly hewls at fhe moon. On the door of
s, “Suss and Son, Plumbers.” Across

idle of the sign iph * Artists in the Dark.” As
1say, Ethan's a poet, but he lo ike a plumber,. large-boned,

beefy, a dense shock of hair waving in rebellion. massive hands,
and always a ready that cracks hia jowls itiko creases ranging n

to del
e, Ethan reas-
up.” I see two stuffed backpacks, mine

j :
-
ks, Oncein the cab cur doors shut bluntly and simultaneous- (1] (1] 1 n
than lets out a whoop and we're in motion, headed west.
ce our way through the familiar maze of roads and

Nig 3 o J-40, Ethan presses a bution and Bob Dylan,
our tavorite prophetic minstrel, rasps out his first fune from Slow
Train Comant’, We grin at each other. By the time “Everybody’s Got to S ave t h e
to Serve Sormebody” walts through the cab for the second time,
we're beyond Oklahoma Ciry and bound for Amarillo.

This trip’s only partly for pleasure. Who wouldn't find plea- m 0 d ifi e d P D F
n

10 oo Lusting for Infinity Clupter Oig_os 11
vilderness? But we've not by a long shot. 5till, it draws us. I've taught about religion

on. Both of us, each in from a philosophical angle for twenty years, but I've not been able
il e e 0 die down to relisions hedrock That's what Twant ta dn srane

sure spending three weeks in high country
planned it as something more akin to a mi




Entering Text

» T & Tayd3alL BEe=s

Can enter "Typewriter"

statefarmFEH12-2012-01-20-c.pdf (Text) mode’ use the
[ & | state Farm Mutual Automobile Insurance Company cursor to draw a text
n 4700 § Providenge Ad box, and enter text.
i NAMED INSURED SosaaR & C-an choose font, -
0 ewrne, gger - size,color, and optional
o : color and thickness of
b border (transparent for
2 . no border
i : Paid 2012-03-15 )
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Other Useful Functions

Can drag & drop thumbnail images to rearrange page order

Can extract selected pages to a new PDF document to split
one PDF into multiple PDFs

OCR recognition of text in a PDF with image pages (more
on that later)

Other functions as well



EaseUS PDF Editor

* - https:/Ipdf.easeus.com

Free version (functions restricted, product watermark on output )
Pro $19.47/mo, $49.95/yr, $79.95 lifetime w upgrades per computer

e Features

Convert PDF files to Excel, Word, PowerPoint, Images or vice versa
Edit, OCR, merge, split, compress, create and annotate your PDFs

Sign, print, encrypt, remove password and add watermark (of your
choice) to PDF



Observations on EaseUS PDF Editor

* Rotate left/right works — can't select arbitrary block of
pages, but Even, Odd, and All Pages are included

* Split function not supported in Free version (split every n
pages) - and other ways to do a split

 Can combine multiple files into single file - max of 3 files in
Free version



Observations on EaseUS PDF Editor

* OCR In Free version limited to 3 pages, and they mean 3
page images: even/odd pages in single PDF page image
count as two pages

- Modern fonts, consistent contrast, no distortions work best

 One of the more capable at OCR. Accurately preserved several typos
and a spacing error, and even recognized and kept paragraphs in same
text block. After OCR, converted to a decent Word document.

- Still can't handle: carbon copies; distorted pages with wavy
text; inconsistently formed characters.



Observations on EaseUS PDF Editor

Can move individual pages

Can delete selected pages or a block of pages — which can be
used to split a document by repeated editing an original, deleting
pages not wanted in each piece, saving, then repeat for each
piece.

The "watermark" on each page in Free version very noticeable
on each page: L

Text insertion works, but not that easy: Can't L
rotate, not obvious how to delete entire block | —

Can create a nhew PDF page from text fields and images



Observations on EaseUS License

 EaseUS approach of not letting you have full access until
you pay made it more difficult to assess. Code Industries
approach of giving full functional access to all features
during the trial period proved to be a better strategic
approach from the user's standpoint:
- | found more need for the product, so when an unacceptable

watermark began at end of the trial period, felt compelled to
upgrade to a paid license.



General Remarks on OCR

* Results with OCR can be highly variable

Best results with image PDFs scanned from computer generated documents. Computer-
generated fonts tend to be very precise with consistent contrast.

EaseUS Editor did excellent job on some examples and was also able to produce a very
readable MS Word document with consistent font and appearance, but if you add or
remove words, still find line wrap issues to work around.

The Code Industry Editor did a slightly less accurate job of recognizing words, and tended
to have problems choosing consistent font styles and sizes. Where lines were distorted
and wavy, Code actually did better at recognizing isolated words but jumbled up the word
order in sentences. This would be better for text searches, but little use if goal is a good
MS Word version.

In cases where OCR failed badly, a fast typist could spend more time trying to edit out the
mistakes than just manually retyping the document.



Original Page

Excerpt from a very old book, too large &
fragile to use a flatbed scanner. PDF
created from an overhead-camera
scanner:

"An Historical Account of The Campaign
in the Netherlands, in 1815..." by William
Mudford, published in 1817 — events
surrounding the Battle of Waterloo and
the defeat of Napoleon by Wellington's
forces.

TO FIELD MARSHAL, HIS GRACE

THE DUKE OF WELLINGTON, K.G.K.B.
PRINCE OF WATERLOO,

&e. &c. &e.

My Lorb,

A wriTer who employs his pen upon topies of general literature, or in
the elucidation of a particular science, is sometimes doubtful what talent,
or what virtue he shall celebrate, and may even be prepared with his
praise, before he is determined where to bestow it. In dedicating the
following pages to your Grace, I am relieved from all such per-
plexity. Where there is no choice, there can be no difficulty ; and to
whom can a History of the Battle of Waterloo be so appropriately
inseribed, as to the illustrious hero who won it ?

Nor do I esteem myself less fortunate in another respect. Panegyrie
is justly liable to suspicion, because venal or selfish motives easily assume
the garb of sincerity, Here 1 am invulnerable. Flattery cannot fawn
where every variety of encomium has been exhausted, and where the
most rigid truth becomes the highest eulogy. What could T say, in
honer of your Grace, that has not been said by ten thousand tongues—
that is not echoed from every corner of Europe? It is the peculiar



EaseUS Editor

The only obvious OCR
failures were for the now-
obsolete "&c." notation for
"etc.”

EaseUS Editor even
seemed to recognize the
page paper had browned
with age.

It preserved the unfamiliar
custom of extra space
before some punctuation
marks (" ?")

TO FIELD MARSHAL, HIS GRACE

THE DUKE OF WELLINGTON, K.G. K.B.

PRINCE OF WATERLOO,

. &"c.

MY LORD,

A WRITER who employs his pen upon topics of general literature, or in the
elucidation of a particular science, is sometimes doubtful what talent, or what
virtue he shall celebrate, and may even be prepared with his praise, before he
is determined where to bestow it. In dedicating the following pages to your
Grace, I am relieved from all such perplexity. Where there is no choice, there
can be no difficulty; and to whom can a History of the Battle of Waterloo be
so appropriately inscribed, as to the illustrious hero who won it ?

Nor do I esteem myself less fortunate in another respect. Panegyric is
justly liable to suspicion, because venal or selfish motives easily assume the
garb of sincerity. Here I am invulnerable. Flattery cannot fawn where every
variety of encomium has been exhausted, and where the most rigid truth
becomes the highest eulogy. What could I say, in honor of your Grace, that
has not been said by ten thousand tongues— that is not echoed from every
corner of Europe ? It is the peculiar



Core Industry Editor OCR

[TO FIELD MARSHAL, HIS
GRACE

THE DUKE OF

WELLINGTON, K.G.K.B.
PRINCE OF WATERLOO,

fe. §e. §e.

My Lord,

A writer who employs his pen upon topics
of general literature, or in

the elucidation of a particular science, is
sometimes doubtful what talent, or what
virtue he shall celebrate, and may even be
prepared with his praise, before he is
determined where to bestow it. In

dedicating the following pages to your
Grace, | am relieved from all such per-
plexity, Where there is no choice, there
can be no difficulty ; and to whom can a
History of the Batile of Waterloo be so
appropriately

inscribed, as to the illustrious hero who won
it ?

Nor do | esteem myself less fortunate in another

respect. Panegyrie
is justly liable to suspicion, because venal

or selfish motives easily assume

the garb of sincerity. Here | am
invulnerable. Flattery cannot fawn

where every variety of encomium has been
exhausted, and where the

most rigid truth becomes the highest
eulogy. What could | say, In

honor of your Grace, that has not been said
by ten thousand tongues— that is not
echoed from every corner of Europe? It is
the peculiar

OCR missed the "&c.", the "y" of
"My", and final "c" of "Panegyric".
Used unusually large font turning 1
page into 3 in MS Word.



OCR Problem Cases
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OCR Problem Cases

AUNT
* Original had both under-inked

and over-inked characters, and
this was scan of a poor-contrast

photocopy reprint of that RN HE sab

original.

* At best, only 25% of words were
correctly recognized

PEGGY.



OCR Problem Cases
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PDF Gear

* PDF Gear - https:/lwww.pdfgear.com

— Free On-Line tools: Read, edit, convert, split/merge, and sign
PDF files

— Currently-free (future plans?) Downloadable utility for Windows,
Mac, i0S, Android, ChromeOS. Windows version said to run in
Linux using Wine support.
https:/lwww.pdfgear.com/pdfgear-for-windows/

* Has a ChatGPT Copilot help component (requires Internet)

~ Worth looking at, but unclear how they support the "free"
service.



Windows On-Line-Only PDF Tools

* If you feel comfortable putting your documents on the 3rd-
party website, there are a number of free options available.

- Makes documents more vulnerable. Might even be used to train
Al software.

- Would not be acceptable for documents that have legal privacy
requirements that restrict disclosure.



Windows On-Line-Only PDF Tools

* Sejda PDF editor - Most versatile - online only

* Online Google Docs -

- Can convert from PDF to Google docs format, edit, and save as
PDF, bug

- Has some formatting issues



Windows On-Line-Only PDF Tools

 PDF Candy - Best-overall free On-Line editor

https://ipdfcandy.com & https://[pdfcandy.com/download.html
Unrestricted edit, mark up, and annotate text

Full-function access to all tools of non-free version, but only 1 usage
per hour of those features

 Watermarking documents; adding, rearranging, and splitting pages;
extracting images; editing file metadata; cropping and resizing pages;
password protecting PDFs; converting to/from variety of formats

Unrestricted use of "advanced" tools: $6/mo or $48/yr
Lifetime unrestricted use plus desktop editor: $99



Linux PDF Tools

* Linux has free tools for merging, splitting, reordering,
rotating PDF pages. There are also command-line tools
("convert") that can do batch conversion of PDF to page
Images and images to multi-page PDFs.

* To get decent user interfaces to deal with text fields inside
a PDF page may require a non-free tool. Code Industry
Master PDF Editor is also available for Linux.



Questions?



