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STANDARD ST.22

RECOMMENDATION FOR THE AUTHORING OF PATENT APPLICATIONS FOR THE PURPOSE 
OF FACILITATING OPTICAL CHARACTER RECOGNITION (OCR)
Proposal prepared by the ST.22 Task Force
INTRODUCTION

1.
This Recommendation applies to patent applications submitted on paper or submitted electronically (e-filed) but having the text body of the application submitted in image form (e.g., PDF or TIFF images). 

2.
This Recommendation has been established so as to assist in the preparation of a patent application in a typewritten form suitable for the subsequent production of an electronic digitized record of the contents of the patent application by the use of Optical Character Recognition (OCR) equipment.

3.
This Recommendation has been established based upon the experiences of various offices in the use of OCR equipment.  It has been drawn up with the objective of achieving the lowest possible error rate in the step of automatic reading of the text of patent applications whilst, at the same time, still permitting efficient personal reading of the document.  Note that this document does not provide detailed recommendations for the Japanese and Korean languages;  the percentage of the number of full text electronic filings to the total number of filings by year is indeed above 90% in these countries, meaning that this Standard is not applicable for the Japanese and Korean languages in practice.
4.
The primary aim of producing a digitized record of a patent application is to permit the easy publication of that application in a composed format using computer typesetting techniques and to thus enhance the presentation and value of patent documents to the advantage of all users.  A further aim is to create a machine-readable database of the full text of a published document so that advantage can be taken at a later date of the possibilities offered by full text computer search.

DEFINITIONS

5.
For the purposes of this Recommendation, the expression "patent application" means applications for patents for invention, inventor's certificates, utility certificates, utility models, patents or certificates of addition, inventor's certificates of addition and utility certificates of addition.

6.
A mathematical or chemical formula is said to be “complex” if it cannot be displayed as a linear sequence of characters, each character having an optional subscript or superscript attribute.  A formula is notably complex if it contains nested subscripts/superscripts or if it contains the sum, integral or product mathematical symbols.
7.
A bounding box of a character/set of characters is the smallest axis-aligned rectangle which includes all parts of the character/set of characters.

8.
The term "cursive" refers to a stylized form of handwriting whereby the letters in words are connected, making a word one single complex stroke.  Fonts are said to be cursive if they are designed to resemble handwriting.

CREATION OF THE ORIGINAL

9.
A patent application will often be prepared using word processing equipment.  Experience has shown that the most efficient format that is to be used which would enable OCR equipment to be reliably used is that defined in the International Standard Organization (ISO) Standard 1073/II, the so-called OCR-B format.

PAPER SUPPORT IF FILED ON PAPER

10.
To facilitate scanning, the paper support of the typed application should have the following characteristics:

(a)
The paper should be strong, white and clean.
(b)
The paper weight should be between 70 and 120 g/m2.
(c)
The paper size should preferably be A4, viz. 210 mm x 297 mm or 8 1/2 by 11 inches (which is the de-facto North-American standard).

(d)
Sheets should be free of creases, holes and should not be rolled.

(e)
The paper should not be absorbent in order to avoid smearing of the ink (for example when using an ink jet printer).

PAGE LAYOUT RECOMMENDATIONS

11.
Double-sided printing should be avoided.  If this is not possible, sufficiently opaque paper should be used to ensure clean recto/verso scanning. 
12.
The characters should be solid black on a white background.

13.
A minimum margin of 2 centimeters should be present at the top, bottom and sides of each sheet, and a minimum margin of 2.5 centimeters on the left side of each sheet.  Any applicant's or representative’s references should appear in the margin at the top.  Please refer to Appendix 1.

14.
Line numbering should be avoided.  If required, line numbers should be typed using Arabic characters in the left hand margin, at least 1 cm outside of the box as shown in Appendix 1.  The font size of the line numbers should be at least 12 points.

15.
Page numbering should be indicated with Arabic characters without other delimiting characters.  Page numbers should preferably be centered at the top or bottom of the sheet in the margin, as shown in Appendix 1.

16.
The description, the claims and the abstract should be typed starting each on a new page.  Moreover, the first word printed on the first page of each of the three previously mentioned parts of the application should specify the corresponding part (in the language of the application);  the claims paragraph should be numbered sequentially.  The format of the claims numbering should allow for a clean separation between the claim number and the claim text for each claim.  Recommended formats are either to use Arabic numerals followed by a point or to use the word "Claim" –or the equivalent in the language of the patent application-, followed by a space and the claim Arabic number, the following text of the claim being right‑indented with respect to the claim number of at least 1 cm in both cases.

17.
Pages should be constituted of single column paragraphs (text paragraphs or paragraphs containing an embedded image).

18.
Pages containing paragraphs should have a portrait orientation. 

19.
Landscape orientation should be avoided.  It is acceptable only for pages containing embedded drawings or tables that would not fit in a portrait orientation. 

20.
Any page should contain only one direction of text.

21.
Landscape pages should be turned 90 degrees counterclockwise for integration within the set of portrait pages.

22.
It is recommended to avoid the use of footnotes, margin texts and headers, except as indicated in paragraph 14
 (line numbering), paragraph 15
 (page numbering) and for the inclusion of an applicant's file reference in the top left-hand corner of the margin.

PARAGRAPH LAYOUT RECOMMENDATIONS

23.
It is recommended that tables, complex chemical formulae, complex mathematical formulae, images and drawings be separated from text paragraphs.  It is advised that such items be surrounded by top and bottom blank margins of at least 1 cm that encompass the width of the page.

24.
Images and drawings should at maximum be included in the "Drawings" section and referred to in the "Description" and "Claims" sections of the patent application.
25.
Images and drawings should be in black and white (grayscale images should be avoided as information is lost when scanning them or converting them to black and white).  Figures should contain clear lines that are thick enough to be well represented at a 300 dpi resolution.

26.
Handwritten text paragraphs or annotations should be avoided.  If required, they would be considered as embedded drawings and should follow the recommendation given in paragraph 23.
27.
Typing should be done at one and a half line spacing.

28.
Paragraphs should be separated by spacing that is at least twice as big as the intra-paragraph line spacing.
29.
All characters within a paragraph line should have their baselines carefully aligned, except for subscript and superscript characters as indicated in paragraph 35.

30.
Justified text paragraphs should be avoided.  If applied, the spacing between words should be at least as wide as with unjustified text.  Justified text may prevent the OCR systems to correctly identify the word boundaries in a paragraph.

31.
When possible, word splitting by the use of hyphens should be avoided (for example, at the end of lines or table cells).  This does not apply for languages that use compound nouns (for example the German language).

TABLE RECOMMENDATIONS

32.
Only white background should be used.

33.
Tables must have borders.  The borders should be thicker than 1.5 points and be only solid lines.

FONT RECOMMENDATIONS

34.
The minimal recommended font size is 12 points, 14 points being preferred.  As a general recommendation, all characters of a paragraph should have the same font size.

35.
Text paragraphs containing subscripts and superscripts should use a font size of at least 12 points (14 points is recommended – the bigger, the better).  Ensure that the bounding box of the subscript or superscript characters sufficiently intersects the bounding box of the normal characters on the same line (This prevents the OCR procedures to put the subscripts/superscripts on different lines.)

36.
The recommended fonts are the following in order:

(a)
Monospaced family:  OCR-B, Courier New, Free Mono.
(b)
Serif family:  ITC Officina Serif, Times New Roman, Free Times.
(c)
Sans Serif family:  Verdana, ITC Officina Sans , Arial, Helvetica, DejaVu Sans.
However, the Arial, Helvetica, DejaVu Sans, Free Times and Times New Roman fonts are not recommended for applications containing chemical and/or mathematical formulae, as well as acronyms mixing letters and digits.  For Chinese characters, the Song font is recommended.

37.
The characters of the fonts should be well shaped, with no shadows.  The spaces between characters should be wide enough (narrow spacing should be avoided).

38.
Narrow and cursive fonts should not be used.

39.
Bold and italic styles should be avoided as much as possible.

40.
Unusual (non-standard /non-typical/ irregular) characters should be avoided as much as possible.  If necessary, they should be of the standard Greek alphabet and to the symbol font (by order of preference).  Characters that cannot be found in the UNICODE range must not be used:  those characters are recognized as embedded images by OCR engines and therefore make the recognized text difficult to read.  Each office shall define and publish its requirements for the character set which can be used for the preparation of the patent applications.

41.
Text should not be underlined.  If required, it should be assured that the underline does not intersect the underlined characters’ bounding boxes.

RECOMMENDATIONS FOR NON-LATIN LANGUAGES

42.
Within sections/pages of Patent Applications, the mixing of Asian (i.e., ideogram based) and European (i.e., Latin and Cyrillic alphabets) languages is problematic for the OCR procedures and should be avoided.

SCANNING RECOMMENDATIONS

43.
Patent applications should be scanned either in black and white or grayscale.

44.
The preferred resolution for the scanning is 300 dpi.  Scanning at resolutions lower than 300 dpi, even in grayscale, can result in poor quality documents published by offices, since exchange of documents between offices and the publication processes often involve conversions to 300 dpi black and white TIFF group IV pages.
45.
Scanned documents should be converted either into PDF or TIFF formats.

CORRECTIONS

46.
Corrections of the text of an application should be done by reprinting the whole page.  Proof correction marks -as for example specified in the International Standard ISO 5776- are not accepted.  Making corrections by means of white correcting fluid, self adhesive strips of paper, erasure or strikethrough are not accepted.  Replacement pages shall not be sent by fax to the office using the standard fax resolution:  pages should either be sent physically or by fax using a resolution higher than or equal to 300 dpi or by any network transfer means supported by the office, on condition that each page has been scanned at a resolution higher than or equal to 300 dpi .

RECOMMENDATIONS FOR OFFICES

47.
Patent offices should avoid altering the received pages before submitting them for scanning and OCR operations.  For example, some current practices include stamping operations that may superimpose characters on pages, making text submitted by the applicant unreadable by OCR procedures.  If stamps/changes have to be applied on the original pages, the office shall take measures to ensure that the changes only occur in the margins of the documents, as defined in Appendix 1.
48.
In the future, patent offices should avoid designing paper forms to handle the communication between the applicants and the office.  According to past experience, designing and putting in place secured on-line forms systems is preferable to building systems to recognize paper forms.  Nevertheless, the following recommendations are made for the design of paper forms in the view of facilitating their recognition:

· Lines of small dots should not be used in forms to indicate to the user where text should be entered.

· Drop-out colors should be used for the character boxes (light gray).

· Drop-out colors should not be used for areas deemed to receive grayscale or colored contents like a scanned signature or a drawing.

IMPLEMENTATION

49.
It is recommended that Offices intending to start accepting or requesting the filing of patent applications typed in OCR format publish full guidance in their Official Gazettes at regular intervals and in their websites, defining therein the exact character type(s) permitted, and specifying the exact paper size allowable.

Examples

50.
Examples of good and bad practices regarding OCR are reproduced in Appendix 2 to this Recommendation.  The examples show what should and should not be done, along with a short explanation.

[Appendices follow]

APPENDIX 1
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APPENDIX 2

Examples of good and bad practices

You will find in this Appendix good examples and bad examples of patent document pages with respect to the accuracy obtained when performing OCR operations on them. 

Examples of good practices

Example 1:  a good description page
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Projection exposure system, method for manufacturing a micro-
structured structural member by the aid of such a projection exposure
system and polarization-optical element adapted for use in such a

system

The invention relates to a projection exposure system, in particular for mi-

ithography. The invention further relates to a method for manufactur-
ing a micro-structured component and a polarization-optical element for

the extreme ultraviolet (EUV) region.

For highest possible precision of the opical image to be obtained in com-
plicated optical instruments such as a projection exposure system, the in-
fluence of the polarization of the light must be considered or, espectively,
the polarization must be influenced specifically. For example, in partcular
i case of great incidence angles, polarization effects occur n the mirror
systems, which projection exposure systems in the EUV region are based
o, for lack of suitable ransparent materials. These polarization effecis are
i particular due to the varying reflectivity of the mirrors for s-polarized
and p-polarized light and can give rise (0 imaging errors or other undesired
effects. Efforts have been made to measure possible polarization effects in

the individual componens of projection exposure systems
For example, EP 1 306 665 A2 discloses an optical instrument for measur-
ing polarization-dependent properties which comprises a light source in the
EUV or X-radition region and a rotatable polarizer. The polarizer i sub-
stantially comprised of  set of mirrors that reflects the incident light ac
least three times. The mirrors are arranged in such a way that the opical

axes of the incident and emergent light are on the same straight line.




Example 2:  a good claims page

[image: image3.png]WO 20081015644 PCT/B2007/053030

CLAIMS

1. A sports or games apparatus (10), characterized in that it comprises a flexible grid
(1) of rectangular shape, which has two base sides (12) and two height sides (13), and is
formed from & plurality of grid clements (20, 30, 40), in which the said grid clements
comprise a pair of rigid bars (20) forming respectively the said two height sides of the grid,
capable of being attached o comesponding support structures (S); a pair of elastic base
cords o tapes (30), forming respectively the said two base sides of the grid, with their ends
(31) attached to the rigid bars; and a plurality of elastic grid cords or tapes (40), the ends of
each of the said elastic erid cords or tapes being attached to another two corresponding grid
elements, in such a way that, in an installed condition of the said apparatus, in which the
said rigid bars are attached 10 the said support structures in such a way as to bring the said
elastic base cords or tapes and the said elastic grid cords or tapes into tension, the said grid

elements are positioned so as o form a grid with a rectangular mesh.

2. Anapparatus according to Claim 1, in which the ends (31, 41) of cach elastic base:
cord or tape (30) and of each elastic grid cord o tape (40) are movable along the direction

of extension of the corresponding grid element to which they are attached

3. An apparatus according to Claim 2, in which the ends (31, 41) of each elastic base
cord or tape (30) and of cach elastic grid cord or tape (40) are bent back to form & noose:
and attached to themselves, and the corresponding grid elements to which they are attached

ina movable way are inserted into the corresponding nooses (42) formed by them.

4. An upparatus according to any one of the preceding claims, in which ut least one
clastic rid cord or tape (40) comprises at least one intermediate point (43) attached fo

another elastic grid cord or tape (40).

5. An apparatus according to Claim 4, in which at least one intermediate point is
movable along the dircction of extension of the corresponding elastic arid cord or tape (40)

0 which it is attached.




All recommendations are met:  margins, a standard font (Times New Roman), a good font size, no line numbers, limited use of bold, no italics, no underlined text, claims numbering adequate and well separated from the claims texts.

Example 3:  a good complex description page
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[0134]  When performing the first tcration of step S9-4, the values of D,, Ay, Dy and Ay are
the values previously calculated at step §7-2, while all values of 2 are zero.

[0135]  The equations used by solver 244 at step S9-6 comprise the following in this

embodiment:
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[0136]  The equations used by solver 244 at step $9- comprise the following in this
10 embodiment:
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15 [0137] Referring agin to Figure 7, at step §7-6, solver 244 performs a convergenco test.
In this embodiment, solver 244 performs processing to determine whether the values of &
calculated for the current iteration differ from the values of A calculated for the previous
iteration by more than a predetermined threshold, in accordance with the following equation:

(1
2w

< Threshold ey

20 [0138] Inthis embodiment, the threshold employed in Equation (54) is set to 10,

10139] At step $7-5, solver 244 determines whether a predetermined number of iterations
of the processing at steps §7-2 to S7-8 have been performed. In this embodiment, solver 244
determines whether 30 iterations have been performed.

28




The text paragraphs do not contain unusual mathematical characters.  The mathematical formulae are correctly embedded allowing for an easy segmentation of the embedded images by the OCR engines.  A possible result of the segmentation is shown in blue.

Examples of bad practices

Example 1:  a poor quality page with many deficiencies


[image: image5.png]WO 20051060413 PCTUS004/033203

Losicat view nerort U > HE3L - 100EGE

LOGICAL VIEW REPORT

This i b g i Forhe FOST Toss sy, The i .o igh-
et e bt ot oplying b SEI ABD dxcomphin
et of e e, T s NS, ke, s, nd

e A pogs o f o o e it n st

s o e, e el coresgondg o ey,
e oment snd sy o b e

e e s st v,

K




This example does not conform to paragraph 10 (the page was probably submitted by fax at 200 dpi to the office – see the noise – and some text appears on heavy gray backgrounds).  Nor does the example comply with paragraphs 13 and 47:  a reference number (604115530.100802) is stamped on the body of the page (it should be in the margins).  The page numbering is incorrect (should be “9”, not “page 9”, see paragraph 34).  Finally, the font size is too small (paragraph 15).  Such pages should ideally not be accepted by offices and replacement pages should be requested (this page is impossible to OCR correctly).

Example 2:  a page with a non-white background
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This example does not conform to paragraph 12.  The page needs to be filtered to attempt to remove the noisy background before submitting it for an OCR operation.  If OCRed as is, the obtained text is unreadable.

Example 3:  a page with faint characters
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A small area of the page is zoomed to show the characters:  the color of the original text is probably gray, resulting after the scanning in 300 dpi black and white in characters which are not solid.  As a result, the accuracy of the OCRed text is poor (this example does not conform to paragraph 12).

Example 4:  a page with handwritten text
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As to be expected, the text obtained by OCRing this page is unreadable.  Offices should request typewritten text to ensure minimum publication quality.

Example 5:  a page with a non-recommended layout and other deficiencies
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relation 10 the determination of AN by
FIIR speciroscopy

“This concept is lusrated i Figure 1 for
AN, the BN snalysis being anslogous
but usizg o different reagent. Differenial
specmoscopy s then used 1o eliminate
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ol and any additives andor
Contuminants and breakdown products
preseat in the oil that may spectally
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sample with a blank ceagent, this portion
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Figure 2. Analyical protocol for the
deierminaiion of AN by FIIR
specrroscopy.

o wis proceduse, the sample is fust
dihwed with an innocuous solveat (1-

propanol), then split and treated with a

PCTIUSZNSIN733S

reactive and » blask reagent (o produce
0 samples for spectral analysis. Since
these two samples ase the same except
for the reaction products, subtraction of
heie specta leaves only the specral
connbution related 1o AN

The COAT AN/BN Analyzer

The COAT ANBN Analyzer has beea
designed and progammed to sutomatc
AN/EN analyses based on the concepts
laid out above. Figure 3 illustates ey
components of the COAT ANBN
Analyzer: an FTIR specaomerer, o
sample  handling accessory,  an
awosampler, and the computer thar
contols the System.

Figure 3. The COAT ANIBN Analyzer
and s key componenss

The compace nate of te suple
bundling system is made possible by the
ilution of the suople i the analyial
prowocol (Figuee 2). allowing 8
micropunp.to_be suhiinuad tar the
esulic pump emploved i most FTIK.
T T T T vesiong ow
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This page does not conform to the following recommendations:  paragraph 17 (single column formatting), paragraph 39 (uses italic and bold fonts), paragraph 46 (has manual corrections performed after printing).  The left-right justification of the paragraph is also not recommended (paragraph 30), although in this case, this would not have negative effects on the OCR since the words are still sufficiently separated by white spaces.  Nor, finally, does the example comply with paragraph 27 (one and a half line spacing). 

Example 6:  a page with line numbers that are too small
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10026]  Figs. 9498 are plots showing the percent of mitomycin C released from
liposomes comprised of HSPCIMPEG-DSPE/Ipic-DTB-mitomycin C (Fig. 9A) and
HSPC/eholeslerolimPEG-DSPE/lpid-DTB-mitomycin C (Fig. 98) as a functon of tme.
of ncubation inthe presence of ysteine at concenirations of 150 M (closed
symbols) and at 1.5 mM (open symbls);

10026 Fig. 10 I plot of growth rate of M109 cells, expréssed as a porcentage
based on growth of M109 cels i the absence of drug and cysteine, as a funcion of
mitomysin C amount,in M, for free mitomycin ¢ (open triangles), posomes
comprised of HSPC/MPEG-DSPEipid-DTB-mitomyein G (closed squares), and
liposomes comprised of HSPCicholesterolimPEG-DSPE/pid-DTB-mitomycin C
(open circes);

[0030]  Fig. 11Ais a pit of growth rate of 109 cels, expressed as a percontage
based on growth of M109 celis i the absence of drug or cysteine, as a functon of
mitomycin C concentration In M. Shown are cells treated mitomycin C In ree form
(open tiangles) and with mitomycin C infroe form plus 1000 M cystein (closed
triangls). Also shown are cels treated withthe fposome fomulation comprised of
HSPCIPEG-DSPE/ipic-DTB-mitomycin C (open dirces) and withthe fposome
formuaton with additional cysteine added at concentrations of 150 uM (open
diamonds), 500 uM (closed circes) and 1000 M (open squares);

(00311 Fig. 11815 a plt o growth rate of M1089 colls, expressed as @ percentage
based on growth of W10 cels in the absence of drug or cysteine, as a function of
mitomycin C concentration in M. Shown are cels treated mitomycin C in free form
{open riangles) and with mitomycin C infree form plus 1000 M cysteine (closed
triangles). Also shown are Gelstreated with the fiposome formulation comprised of
HSPC/cholesterolimPEG-DSPE/Ipid-DTB-mitomycin G (open cirles) and with the
liposome formulation with additonal cysteine added at concentrations of 150 M
(open diamonds), 500 M (closed circies) and 1000 M (open squares);

[0032]  Fig. 1215 a plot showing the percent increase In cylotoxicity (as deternined
Y (IC5010 I C50yse)x100) o o mitomycin C (cosed squares), mitomyein C
‘associated with lposomes comprised of HSPC/cholesterol/mPEG-DSPE/lpid-DTB-
mitomycin C (dosed circies), and lposomes comprised of HSPG/MPEG-DSPEipid-
'DTB-mitomycin C (open trangles) to M109 cells n viro at verious concentrations of
cysteine;

100331 Fig. 13A s a piot showing the conceniration of mitomycin C n the biood of




	Line numbers cause problems for the OCR engines for several reasons (paragraph 14): 

· they may not be aligned with the lines they correspond to, leading to baseline detection defaults;
· they could be too small, resulting in recognition errors that would prevent the XML extraction procedures to remove them correctly from the text body of the page;
· they could be misplaced within the body text area of the page, or in the margins but too close to the body text area, and as a result will appear inside the text stream exported by the OCR operations.
In this example, they are too small. 

Subscript characters are also too small in this example (paragraph 35).


Example 7:  a page containing several directions of text
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	This example does not conform to paragraph 20.

One of the limitations of the best OCR engines available today is that they can read only one direction of text on one page (a preprocess of the page is to detect the main text orientation of the page).  As a result, all of the words that are not in the main text direction are ignored.  It is of course acceptable to have in a page a landscape table or even a main landscape text with portrait annotations in the margins (page number, application number, etc.). 


Example 8:  a page with mixed embedded mathematical formulae and text
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the magnetic flux quantum. The magnetic moment of the electron is parallel or

aniparalil o th appied fed nly. Durig thespn-lp tanston, power st be
conserved. Power flow s govemed by the Poynting power theorem,
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Eq.(36) ives the totalenergy of the fip tranition which s the sum ofthe energy of
reorientation of the magnetic moment (1s erm), the magneti energy (2nd term), the
electric energy (3rd term), and the dissipated energy of a fluxon treading the orbitsphere
(8t term), respectivly,

)
AEL =guB @n
ar 1
wher thesored magneti energy corresponcing o the 712 e B tem ncreases,

sttt ey i S L.+ i

JoE termis dissipative. The spin-flip transition can be considered as involving a
‘magnetic moment of g times that of a Bobr magneton. The g factor i redesignated the
fluxon g factor as opposed to the anomalous g factor. Using ' = 137.03603(82), the

calulated value of & is 1001 159 652 137, The experimental value [23]of § s
1001 159 652 158(4).
L.G._SPIN AND ORBITAL PARAMETERS

The tota function that descibes the spinning motion of cach eectzon orbitsphere
is composed of two functions. One function,th spin function, s spatially uiform over
the orbitsphere,spirs with a quantized angular velocity, and gives ise (0 spin angular
‘momentum. The other function,the modulation function, can b spatially uniform—in
‘which casethere is o orbial angular momentum and the magnetic moment of the
lectron orbitsphere s one Bobr magneton—or not spatially uniform—in which case
there s orbital angular momentum. The modulation function aso rotates with a
quanized anglar velocity.

“The spin function of the electron corresponds to the nonradiative n1= 1, £ =




	This example does not conform to paragraph 23.  The OCR engine is not able to separate correctly the text and the formulae (see the result of a manual segmentation of the formulae in red:  the embedded formulae even intersect).

As a general comment, in this example, the text and the formulae are too dense for good recognition;  neither does the example comply with paragraphs 27 and 28.

This example also uses unusual characters:  Greek symbols can be used even if they increase the recognition difficulty of the page (see paragraph 40).  However, it is highly recommended not to combine italics, bold or underlined fonts with unusual characters (paragraph 39). 


Example 9:  a page with mixed embedded chemical formulae and text
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This example does not conform to paragraph 23.  You can find in red one expected result of the drawings segmentation (done manually).  This segmentation cannot be performed correctly by an OCR engine since the formulae are too close to the surrounding text.

Example 10:  a page with subscript characters that are too small

[image: image14.png]WO msrtiose PCTUSZNSI01S897

R is hydrogen, C,Calkyl, CrCalkenyl, CrCalkymyl, CrCalkoxy, C-Chaloalkyl, C-
Caaloalkoy, (Cr-CrycloalkyNCo-Calkyl

R i selectd from alkosy, cyclslkoxy, phenyl, 4 to T-mebered heterocycles, -O(CH\phenyl, -
O(CH:)pyridl, --CReRo)-0, and Q, each of which is subsied with betwesn 0 and 3
substtuents sefected from hlogen, cyano, hydroxy, 0w, (CRARS)'T, Craalkyl, Craalkony, €1
dhalalkyl, C,dhalolkory, mono- and. diCrcalkyDamino, (Cralkyl)(CRaRs) Temino,
beazyl, SOMCallyD, a0-Calkylens, wo-Caliyleneory, o.0-Calkylensdiony,
(CHQmd

T is COH, CONH, G, lkoxycarbonyl, mano- or d(C, alkyaminocasbonyl, SO, SONH; or
SOACalky).

s an integr ranging from 0 016

Qs o satrstd heterocyi ing comprisng between 4 and 7 ing members,in which the poiat o
atachmeat s a carbonornifrogen stom;.

EisO, NRy, o  singl covalnt bond;

Ry and Ry are independenty chosnfram bycrogen, hslogen,hydraxy, C-Calkyl, C-Calkenyl, (G
Caeycloalkyl)Ce Calkyland C-Caalony; nd

Aris phenyl which s mono-, di- o ti-substited; o 1-naphyl, 2-nephihyl, pyridy, pyrimidinyl,
pyrazing, pyeidizinyl, tienyl, hizolyl, pyrazoly, imidaaoly, terazoly, oxazolyl, isoxazoyl,
pymolyl, furany, indolyl, indazayl, o tszoly, each of which i optonally mono- di or -
substuted

Yetodher compounds of Foemula VI nchde thos compounds i which he group designaed:

¥

s chosen fiom naphibyl, terahydronsphithy, benzofuranyl, benaodiowolyl, indanyl, indolyl,
indazolyl, benaodiosolyl, benao[1 A}doxanyl and benzoxazoiyl, each of which i substituted with
from 0103 substitents independently chosen from Re.

Certain compounds of Formula X inclde those in which

Aris mono, i kbt ey, which phenl group i sbsined it neo e
substtints independenty chosen fom hydroxy, halogen, cyano, amino, itro, -COOH,
aninocacbonyl, SO;NFy, Craallyl, Craalkenyl, Callymyl, Crhaloalyl, Cuaminosliyl, C.
ydroxyalyl, Cracarbonyallyl, Craalkory, Coalkoxy, Caallylbio, Calkanogl, C,
alkanoylosy, Crcalkanone, C,alkyl eber, mono- or d(CaalkyDaminoCalkyl, NHO(OXC,.
allyl),  NC,allyOEONCuaallyh,  NHSOMCraally),  (Craally)OCON, €.
AlkyNCEONHC, ), (Crally)C(-ONHC,alkyCratliy,  -SOMCuatliy). -
SIOUNHC1aaliy. S(OLN(C alky Cs sl and Z; o

e -




This is a typical example where the subscript characters are too small to allow for accurate recognition.  This phenomenon is frequently encountered for patents in the chemistry field.

Example 11:  a page with badly formatted tables
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	In this example, the table boundaries are missing (does not conform to paragraph 33).  As a result, the OCR engine will try to recognize contents of the tables as paragraph text.  This leads to several other problems:

The font size of the characters in the tables is too small (paragraphs 34 and 35)

The baselines of the column headings are mixed (paragraph 29).  As a result, the engine will detect wrongly subscripts or superscripts.

The text stream obtained will not take into account the columns: 
Left-hand Left-Hand Aryl or Nitogen
Substituent ring heteroaryl Ring substituent feature Right-hand substituent
CH3…


Example 12:  a justified page

[image: image16.png]WO msi087962 PCTEPINSI02268

6KSS-Forschungszentrun Geesthacht GmbH, Max-Planck-Stra-
Be 1, 21502 Geesthacht

Verfahren zur Herstellung von Profilen aus Leichtmetall-
werkstoff mittels Strangpressen

Beschreibung

Die Erfindung betrifft ein Verfahren zur Herstellung von
profilen aus Leichtmetallwerkstoff, insbesondere Magne-
Siumverkstoff, mittels Strangpressen, bei dem ein Werks-
toffvolunen durch eine Matrize, die die Form des ge-
wanschten Profils bestimmt, zur Ausbildung des Profils
gepredt wird.

Die Herstellung von Profilen aus Leichtmetall- bzw.
Leichtnetall-Legierungswerkstoffen mittels eines Strang-
predverfahrens ist eine allgemein eingefuhrte, bekannte
Technologie und wird industriell angewendet. So st es
bekannt, dab konventionell verfagbare Leichtmetall- bzw.
Lefchtmetall-Knetlegierungen in Form ‘von GuBblocken
durch konventionelles Strangpressen in Profilforaen ge-
prebt werden. Dabei wird der Leichtmetall- bzw. Lefcht-
metall-Legierungsblock, im folgenden zusammenfassend
kurz mit Werkstoffvolunen bezeichnet, bei Temperaturen




In this example, left and right justifications are applied to the paragraphs.  If this makes the text more aesthetic looking, it sometimes makes OCR operations difficult when the separations between the words become too small (paragraph 30).  Neither does this example conform to paragraph 31, which states that word splitting at the end of the lines should be avoided as much as possible (the OCR engine sometimes has difficulties distinguishing hard and soft hyphens, resulting in words containing undesired hyphens in the output).

Example 13:  a table with bad boundaries
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In this example, the boundaries of the table in the original received before scanning are of bad quality.  After scanning, the OCR procedure is unable to detect correctly the table, and a manual operation is required to segment the page.  If such a page is not checked by an operator for quality, the text output will contain undesired "junk" characters that will make the indexation of the document by search engines less effective.

Example 14:  bad subscript and superscript characters

[image: image18.png]10

15

25

30

35

WO 20087100305

PCTABNS 872

o5
thiazoly, pyrazoly, pyridinyl, pyrimicinyl, puriny, quinoliny,
benzofuran and isoauinolinyl.

“heteroaryl, optonally substiuted.”refers o a heteroaryl moiety as.
defined immadately above, in which up to & carbon atoms of the:
heteroaryl mojsty may be substuted with a substtuent, aach
‘substiuert s independently selscted from the group consisting of
helogen, cyano, hydrosy, (C,-C,Jalky, (G.-Coalkoxy, (Cy-CJalkyl
substituted with one or more halogens, (C,-CJalkoxy substiuted

with one or more helogens, SA', and N
as defined above.

hetarocycle” or “heterocyolic ring” refers to any 3- or 4-membered
ing containing a hetsroatom sslected from oxygen, nitrogen and
SUlr;0r a 5, 6, 7+ 8,9, or 10- mombered ring containing 1, 2,or
3 nitrogen atoms; 1 oxygen atom; 1 sulfur atom; 1 itrogen and

1 sufur atom; 1 itrogen and 1 oxygen atom; 2 oxygen atorms in
non-adjacent positions; 1 oxygen and 1 sulfr atom in non-adjacent
postons;or 2 uifur atoms in non-adjacent positons. The
&membered ring has 010 1 double bonds, the 6- and  7-membered
tings have 010 2 double bonds, and the 8,9, or 10 membered rings
may have 0, 1,2, r 3 double bonds. The term Teferocycli
Inciudos blcyolic groups in which any of the above heterocycic rngs
Is fused to a banzene ring, a cyclohexane o cyclopentane ring or
‘another heterocyolicfing (for example, ndolyl, quinoly, isoquinolyi,
tetrahydroquinoly, benzofury, ihycrobenzofury or benzothienyl
‘andithe k). Heterocylios include: pyrolciny, tetrahydrofuranyl,
tetrahydrotriopheny, piperdiny, pieraziny, azepane, azocane,
morpholiny,isochroamyl and quinoliny

“heterocycic, optionally substiuted” efers to a heterocydlic moiety
s defined immedietely above, in which up o 4 carbon atoms of the
heterocycle molety may be substiuted with a substituent, each
substituent s independently sefected from the group consisting of
halogen, cyano, hydroxy, (G,-C,alky, (C,-C,alkoy, (C:-C,Jalkyl
subsitted with one or more halogens, (C,-C.Jakoxy substiuted

also

with one or more halogens, SR, and NR'R, in which R” and R are
as defined above. Any ritrogen atom within such a heterocyclic ing




	The following problems exist in this example (paragraph 35):

· Subscript and superscript characters too small

· Subscript characters located too low with respect to the baseline

· Superscript characters located too high with respect to the baseline

As a result, lines 34 and 35 of the text are recognized as follows by the OCR procedure:

"Substituted with one or more halogens, (C -C )alkoxy substituted

1 2

8 8 9 8 9

with one or more halogens, SR , and NR R , in which R and R are"




Example 15:  an example with unusual characters
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¢ = speed of sound in water;

Z, = initial altitude for beam pair u;

As,, = 6., " &.,, = comparable to sway-reduced altitude difference;
A&, = & .~ &,,, = comparable to sway-reduced horizontal displacem
5 &.,, = difference of vertical linearization point in ping p, beam pair u, fror
nominal Z, ;
& pn = difference of vertical linearization point in ping p+1, beam pair u,
nominal Z, ;

&, .= difference of horizontal-range sample v linearization point in ping p
10 u, from the nominal y, . Note that this is the same for all horizontz

samples;

&, i = difference of horizontal-range sample v linearization point in ping

pair u, from the nominal ,,,. Note that this is the same for all horiz

samples;

15  y,, =nominal horizontal offset to horizontal-range sample u for beam pair




	The following problems exist in this example:

· Unusual characters:  italic Greek, and even characters with a tilde.

· The subscripts here again are too small

With most OCR engines, all unusual characters will not be recognized correctly. 




Example 16:  an example with narrow fonts and narrow spacing

[image: image20.png]WO 2006/036330 PCT/US2005/028798

2. “Themethod of claim 18, wheérein the data s encoded onto the representative transmission symbol by usinga.
‘modulation method selected from a group consisting of: amyplitude modulation, phase modulation, frequency
‘modulation, single-sideband modulation, vestigial-sideband modulation, quadetre amplitude modulation, orthogonal
frequency division modulation, pulse-code modulation, pulse-width modulation, pulse-amplitude modulation, pulse-
position modulation, pulse-density modulation, frequency-shiftkeying, and phaso-shift keying.

24, Themethod of claim 18, wherein each of the t least two communicafion signlls s transmited through
commumication medium selected fiom a group consisting of: awire medium, awireless medium, an optical fiber ribbon,
afiberoptic cable, asinglemode fiber optic cable, a multi-mode fiber optic cable, a twisted pair wire, an unshickded
twisted pair wire, aplenum wire, a PVC wire, and a coaxial cable.

25, Themehod ofclaim 18, whereinthe at least two communication signals are both fransmilted wirelessly.
26, Themethod of claim 18, wherein the atleast two commumication signals are both transmited through a wire:
medium.

27, Themethod ofclaim 18, wherein he at least two communication signals are trmsmitted frough a wire
medium, and wirelessly.




This example does not conform to paragraphs 37 and 38.  As a result, the OCR engine cannot correctly distinguish word boundaries, and the result is that the OCR is totally unusable.

Example 17:  bad stamp by receiving office before scanning
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rdibbnt Suchldsdibbtane driaikFhtibiiof the piperidine nitrogen with an alkyl halide or
sulfonate ester provides the desired compounds.

[00176] Additionally, compounds of formulac (1, Ia, and Ib) in which the piperidine ring is

9, 9, 0

(ii) i)

replaced by:




This example does not conform to paragraph 47.  As a result, the first six words of the text of the page cannot be read by the OCR procedure.  Moreover, the stamp introduces extra invalid characters that will pollute the indexation engines if the page is not quality-checked by an operator.

Example 18:  another page with mathematical formulae badly laid out
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‘probability ofthe satistcal outler event of a noise only FFT bin magnitude being larger
than a FFT bin containing both signal and noise is nogligible.
Define,

= Stlentin(E -5 ©

p= Stk 5on)
5 10

Then the diseriminant, or distance metric of frequency estimation error is
defined as,

oy l21-1a1 n
PO gl al o
g1, K
B &)
w0
&)
15 D(6.8) is & monotonicallyincreasing fnction of s —&. Therefoe, cach D(&,),

there is a unique inverse mapping to s—&. Clearly, D(s,£)) may be used as a
discriminan for fne frequeney iterpolon between FET bin centerfrequenie.
hersexstssome funtonal elationship such ht,
i1, S 0] - an

3
20 where, y(.)isa monotone increasing function. (.)is called the frequency
interpolation function and f, s the first inerpolated frequency estimate.

The requirement that f has zero error in the noiseless case is,
YID(. =64, for-1sD<1. Thercfore, p™' (6~ 8)=D(e.8).

2
THE FREQUENCY INTERPOLATION FUNCTION




	As this page does not conform to many recommendations, the result of the OCR is not usable:

· embedded mathematical formulae not separated from text paragraphs (paragraph 23);
· unusual characters in text paragraphs (paragraph 40);
· italic style combined with Greek characters (paragraph 39).
The recommended way to lay out this page is to use extra spaces to separate embedded formulae from the paragraphs.  Greek letters should not be italicized in formulae and paragraphs.  Circumflexes (^) shall be avoided to denote variables in text paragraphs when possible:  superscripts may be used instead:  "epsilon circumflex" could be represented ε^ or εcircumflex.


Example 19:  a page with italic and underlined characters
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-132-

2-(3-{[5-Chloro-4-(1H-indol-3-y)pyrimidin-2-yl]Jamino} piperidin-1-yl)-N-
‘methylacetamide (S Enantiomer)
LCMS 399/401 [M+H]", RT 1.88 min.
EXAMPLE 320
imidin-2-

3-{[5-Chloro-4-(1H-indol-3-y1) 1]amino}-N-isopropylpiperidine-1-

carboxamide (Enantiomer 1)
LCMS 413/415 [M#H], RT 3.20 min.

EXAMPLE 321
3-{[5-Chloro-4-(1H-indol-3-yl)pyrimidin-2-yl]amino}-N-isopropylpiperidine-1-
carboxamide (Enantiomer 2)

LCMS 413/415 [M+H]", RT 3.19 min.

EXAMPLE 322

2-{3-[(4-{[5-Chloro-4-(1 H-indol-3-yl)pyrimidin-2-ylJamino} piperidin-1-

A)carbonyl] olidi -N-methylacetamide (Racemate

LCMS (pH 5.8) 496/498 [M+H]*, RT 2.79 min.




	This is a frequent OCR problem encountered in the PCT publication.  This page does not conform to the following recommendations:

· Paragraph 41:  text should not be underlined.  Underlining is especially not recommended for chemical formulae (dictionaries cannot help in these cases).  Notably, this causes problems with all characters that intersect with the underline:  ] ) y p  … are not recognized correctly.
· Paragraph 39:  italic style is not recommended.  It is highly recommended not to change the font style within a word (OCR engines assume often that all characters of a word have the same style).  As a result, all the "1H" and "-N-" are badly recognized.


Example 20:  a page completely unreadable
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This page should not be accepted by offices:  it has been sent by fax at 100 dpi and is not even readable by the human eye.  In order to deal with these cases, operators declare the whole content of the page as an image as no text is extractable.

[End of Appendix 2 and of Standard]
 [End of Appendix 2 and of document]

