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Using ABBYY FineReader for Optical Character Recognition Complexities with Appendices Exporting and Cleaning Data Tables:
of Surveys and their Data Tables
As the Bureau of Transportation Statistics (BTS) in 2019 began planning for the 2021 return of the Vehicle In- While the tables had many complications that required many hours of human effort to correct, the appendices for each year were an even harder The re||30rts wer? r:jot thl\6/l'only pf?rltithatl WES Ctlean?jd andt rT:jade a((j:g?[.ssmlle. The data ’E[abtlre]s
ventory and Use Survey (VIUS), the National Transportation Library (NTL) Data Services team was tasked _ _ _ _ _ - - - - - _UR were aiso exportea as MICrosolt £EXcel sheels and creatéd as additional resources 1[0 the
ith | Y £ d shari }c,h( hist )- diaital data tabl P d rts f Y ( th ) : VIUS The NTL The ABBYY FineReader PDF software was an essential part of making the 1963, 1967, and 1972 TIUS reports and data tables accessible, machine-readable, and reusable. This software was used to problem to tgckle. Thg appendices included a blank copy of the survey Q'Ve” out to participants. Th_ese surveys, because their non-uniform structure, PDF. While it is useful that the text and tables are now machine readable in the PDF re-
with locating and sharing the historic, digital data tables and reports from the previous surveys. Ihe O . : : : : were recognized as pictures, text, and table structures due to the confusing layout of boxes and their contents. The best way to preserve the structure ' _ _ _ o
Data Services team was able to locate and provide digital files of the legacy VIUS data beginning with 1977. take these rough PDF scans of the original reports and fix issues such as skewed pages, cut-off text, and image-only text layers that was not able to be recognized by a machine, copied and pasted, or  the £ 4 its inf ' h ] g th r | tabl d addi | q . s, Thi port, the tables are not accessible in the way that modern data is upon publication. The
However, the 1963, 1967, and 1972 Truck Inventory and Use Surveys (TIUS) needed to be addressed as read by accessibility software. With the changes made with ABBYY FineReader PDF, these previously inaccessible reports are now able to be used and compared across years. orine f[)rm:naln t'lrr? I? o:zanl]ci): WSSt thrgugserr?scz%r\lllzr”e]\?varjeznv:/?teh Zang:caczrc;r’zzl asrtgrlechuree dafr;m? wi’lcEgccr)?\rZi’t (t:gxt’:r;]:\]g,bil :T;ecregr;negnfse '?His ;itfgogf?;i data tables in each report were exported into Microsoft Excel and cleaned and standard-
well. Unfortunately for the Data Services team, those data tables were trapped in the PDF scans of the origi- yvas ex g ely time-consuming, bu u . y P ' ized so that they may be used be researchers as data. While ABBYY FineReader helps
- in correcting the survey leads to more accurate machine-readable text for the user y may
nal, 50-year-old print documents. How was the NTL Data Services team able to liberate this data and make it The process of using optical character recognition exponentially sped up the process of fixing these reports and their data. The software does an excellent job 9 y ' verify the text, structure, and numbers, it is not a perfect exporter for data. Some of the
reusable for transportation statisticians, researchers, and the public? The NTL had to create new workflows ' " . . - - -
and strategies for rpescuing legacy datasets and reports P of scanning the characters and, overall, has very high accuracy. However, due to artifacts in the scans, skews in the text, the type-font used, and other is- motortrucks dU“nQ 1963. Recogn|z|ng form as text: changes that negded to be made Include font, text size, removing l.oold.face from tgxt, cel
. . . sues, the software is not 100% independent and still required human review and action. When the software is unsure of a line of text or a word is misspelled borders, formatiing numbers as number values and not text, adjusting formatting and
Legacy data, which are older datasets that are trapped in non-machine-readable formats, have not been ac- t hi ,hIi Hts that passaae for human review. The reviewer can then fix the text and move.onto the next iNaceUrac ! 1963 TIUS Introduction Aopendi o a5 & bodv of fext in ABBYY Results of recognizing the Appendix as text (no lines, incorrect boxes spacing of notes and footnotes, and making sure all parts of the table were usable and
cessible or easily usable by researchers for decades. The NTL Data Services team is working to make these ghilg passag ' Y- ppendix recoghized as a body or textin _ and structure, etc.) readable. See below for an initial export of a table vs. the cleaned up final product.
tables trapped behind pdf-scans accessible using ABBYY FineReader PDF software. ABBYY FineReader us- 13. TYPE AMND SIZE OF BODY (other than pickup or panel) 13. TYPE AND SIZE OF BODY (other than pickup or panel)
es optical character recognition to create a machine-readable text layer embedded in the PDF, making each Th ft t onl ks with hs of text but | : | truct h as i d tables. Wh ~ina tables. ABBYY FineReader PDE distinquish col 'Hm& ¢X) ONE bos to describe th I body of th | o k'x ONE b describe th £ dp f E P | A = c D
report and table searchable and editable, where the OCR text needs to be corrected. Additionally, the program e software not only works with paragraphs of text but can also recognize more complex structures such as images and tables. en recognizing tables, Al ineReader PDF can distinguish col- oy £ :_ o Fa::'ﬁn ¢ the l;rp-!.':dz: nu;,;u e ark (X) ONE box to describe the type of body of the / A B L C D
' . e ! umn headers and row text from the cells of data. By straightening the pages before recognition, this allows the software to better recognize rows of cells, even if the pages are originally skewed and there ruck or combination. [f the power unit is & truck- | truck or combination. If the power unit is a truck- / 1
. y - . . . . . . . ¥ ¥ Total trucks 100.0 100.0 100.0
allows for the export of these data tables into tabular formats. Using these new jtechnlc_|ue.s legacy Truck In are no lines between rows and columns, as was the case with the TIUS surveys. In the next section, you will see an image of how the software views and recognizes table structures. :r::c:':‘,:,é':?::::fﬂ;ﬁ: ﬂ'{.ru.,, i:;ﬁunnﬂ" most ' ::cf:n;fp Efeﬂﬁ?;:{ﬁz ”;:':rf;';f‘{”atm" most : 2 R A ¢
ventory and Use Surveys have become available to the public and researchers in non-print form for the first 1 Y P | q y P 3 MBJOR USE
time in decades, providing an opportunity for a com- Ayrioultare T P
12. BODY TYPE - PICKUP AND PANEL TRUCKS  plete longitudinal analysis of the legacy TIUS/VIUS da- o1 [~ Multi-atop or walk i EE! Sody type : : Foreatry and Tambering 1 - .
i ? ' ' ' | ——F i - — i i 01 Multi-stop or walk-in . ' '
a. Does this truck have a pickup or panel body? B ta just as the 2021 YIUS data is being released! | Recoganl“g Tables and Edltl“g Mlstakes o2 [] Platform, stake, grain, flatbed or ather platform I| 0 HPIatfurm pstake arain. flatbed or other Slatform Before § |Minine _ _ _
1 [JNo=~Coto Q.13 [2¢] The NTL Data Services team efforts can be replicated FFII:;[;T}I ﬂfdmthﬂ"' ddﬂmFTH device) including | type (with or without dum ping device) including o [Comeeraction 107 1a.9F 14.4
2 [ ] Yes — Mark (X) the box in front of illustration by other research programs wishing to liberate useful I 2SI Sipeiaon wons L u | low bed and depressed center g Hamafactering 2.3 N
of type and answer “b” and “*¢” | data from PDF scans. This poster will highlight NTL As the TIUS reports from 1963, 1967, and 1972 are all legacy reports set with mechanical type, bound into books, and roughly scanned to image-only PDFs, the ABBYY FineReader PDF soft- o L] E‘“:' “:I“k H'”E?_ “'":’1 and other livestock) | 03 1] Cattle rack (hogs, calves,and other livestock) | g [motesaie and revail crads ERTIE STE r
1 Pickup track 25| activities around: Historical TIUS data tables and re- ware does not recognize complex textual structures, such as tables, with 100% accuracy . Some common issues include not being able to distinguish rows apart, inability to read certain numbers “ﬂ: %::::I::: d :E;;f:;'::ﬂ o : 04 |]Insulated non-refrigerated van >| 10 For mim sl F =7 F =0
* ports rescue effortg; Incorporating new technologi_es, such as 1 and 4 correctly due to the font, misreading what is text and what is a part of the table, inability to put row lines between rows and not in the middle of rows, misreading “-“ or null values os [ ] Fumiture van [ 05 || Insulated refrigerated van | 14 Fezsonal cramsporcatics VF w.0F ss.6f so.4
[ | such as ABBYY FineReader PDF, into data curation as row lines or not recognizing them as values at all, and simply misreading large sections of text. Examples of these errors, from the 1967 Wisconsin TIUS, are illustrated below. o7 []Open top van l 06 || Furniture van " T R S Y
i. 2 [ Panel truck | }[/;/]orlflflowks;l Incr?asmg (?CJGSSéblhty f/(i}’ ’;\hel elntlret3t/ of _ _ _ oa [ ] All other enclosed vans : 07 || Open top van j 13 R o R P
| aned LrJuSc; STJVrSQyorsyef;gs frgﬁ 1u9rg/§ytoiolgae)/ | navnedn g;y Misrea dlng Numbers ( 1) M|sa||gned Rows and M|srepresented oo [ | Beverage : l]t:-:”Ei}_l All other'enclosed vans Jnl by e
, i . — Everage Pickup, panel, maltistop, or walk-in T5.4 T4.59 0.5
“ _ | scribe innovative data rescue workflows that can be L etters : -— 15 ‘ ‘ : : : ,
- — I —— implemented at other institutions. Original table from print version . Box 13 of the 1963 Appendix C 16 T ane memmeees e A
: | Table in ABBYY showing lines cutting through words . 17 Vans 36 oz fosa
1967 TIUS A dix B Box 12 .
S Combinations — Recognizing form as a table: 1g Py o e
- - _ . 19 Pole or logging - - —
A . . : . Results of recognizing the Appendix as a table (clean lines, clear Q |Dump truck s.3 F 3.8 F 2.2
Truck Inventory and Use Survey and Vehicle 2 axle 4-axle P otk and vamel - Appendix recognized as a table in ABBYY Results of recognizing the Append 2 2
- - 01 o+ nnttla - - _ [ > A B C D
Inventory and Use survey / SRR L A TR S T RUCKS 1 Item 1963 | 1967 [ 1972
Ll Va&IB s s s v s s s s s s s s i s s s s i s s s s s ad o s o Tvpe Number 2 Total trucks 100.0 100.0] 100.0
100, 0 100, 0 100.0 / Type Musiber | . : . 1 j - MAJOR USE N .
- Owaned Leumd ! whned easel gricufture _ - - -
The Truck | t d Use S (TIUS), later k the Vehicl Dunp Urucks TFFavee . e - iu | Standard panel, sedan -3 2 After 2 i:-re'suy —
e Truck Inventory and Use Survey , later known as the Vehicle _ _ e’ dlhadhesd e AR X LR AR LR E R EELE LR ERRLEL A Y delivery, compact van. | elivery, ct van, ining _ — — —
Inventory and Use Survey (VIUS), is one of the surveys included in the ABBYY Scanned table from showing misread numerals / ol dvranles mﬁmm .,ﬂ:;[f?w:;ﬁ:fapif;f:p, ; ;‘fﬂst?wg"? 1;‘; 14.9 1’1"1‘
Census of Transportation program from the Census Bureau . Its primary . - / All othan B o multi-stop, walk-in o Wfiﬁ;j;;iﬁ m—y— T3l eal so
purpose is to collect and publish data on the physical and operational Cumbmatmng / . . — . . . E;Tu";ﬁﬁﬂﬁ . Platform, stake, grain, 12 55 o o o I
characteristics of the Nation's truck resources. The TIUS survey was Resu_lt of lines being misallied. The result includes typos, incorrect spacing, for- | = open top van or cattle 11 Personal transportation 487| 586 594
completed in the years 1963, 1967, 1972, 1977, 1982, 1987, and 1992. 1963 CENSUS OF matting and text mﬂtﬂm ' rack 12 |Utilities and services 7.4 6.5 9.2
In 1997, the survey name was changed to VIUS, and the survey was TRANSPORTATION 3-H}dE 4-3}(|E 5-3!]& P ——— Closed top non- 13 23 13 Al11 other 34/ 61 46
completed under the new name in 1997, 2002, and, most recently, in L Eoned - BODY TYPE Refrigeratcd van refrigerated or 14 BODY TYPE
2021 when it was revived. The goal of these surveys was to collect and USE SURVEY — 1w — = — furniture van 15 Pickup. panel. multistop. or walk-m [ e
. . Tank : 16 Platform and cattlerack 11.3 10.0 8.3
transportation data not collected by other transportation surveys. These Refrigerated van 14 24 :
ollected 700.0 700.0 700.0 17 Vans
surveys were released initially in advanced reports and then later re- ' ' ‘ lntf 1 cattlo rack - = Tank LS £S 18 Utility truck B T
leased as a bound volume of each of the 50 States, the District of Co- Plattorm and cattle rack............... i . W Dump Dump 16 26 1 [Polo or logging ] 1
lumbia, the 9 geographic divisions of the US, and the whole United _  AH vans - l " o Other trucks 17 27 20 Dump truck sa| 38| 22
States for each survey year. When the Census made this publication B | T coen, sy S _ _ | . , , | |
available online as PDFs, they divided the full report into individual A oss Eclir, i 1067 Amerdix C form Box 20 of the Nafomal Aooendiy This image is from 1972’s Alaska Report: Table 1 Comparative Summary 1963, 1967, and 1972
State summaries. To each of these summaries Census added the same imn tmcks J PP Ppenaix:
cover, front matter, and appendices. Readers may notice that the page Tank tricks
petjfrer]rbteorfhgf(;ngir?glrg?iqr?trf;t%rr? not sequential, as these page numbers Missing or Misrepresented NU" Va|ues  other

1963 TIUS Cover Page FAQ and Llnks

Original table from the print version M i SS i N g ROW Li nes Betwee n ROWS

[ _ -
& 6.4. Table in ABBYY missing lines between rows (ex: no row line between “Wholesale and retail trade” and “Utilities and.
ﬁ services” Using ABBYY FineReader PDF software and a good deal of human curatorial ef- FAQ Page:
- fort, data and text once trapped in PDFs can be cleaned, extracted, and shared via . :
: 3.8 - Construction,......ccveevveeennsesnescsereenesnanens 11.1 machine-readable formats to power longitudinal research and new discoveries. hitps:/lwww.bts.gov/surveys/vius/tags
3.4 _ ManULaC UL INg. v veersrersesssscacsscsssssasnssnasss 3.1 While not 2 pgrfectI solut(ijon to rescuing Iéegacy dgta, the th?hsaveg by usintg AB(; :]’t'tus/'/'mmeb':age:/ |
| I iIneReader allows data curators and stewards to make these documents an ps://www.bts.gov/vius
I 6.4 2.7 Wholesale and retail trade.......coevvenceccnicnnns 13.0° data tables accessible efficiently. ABBYY FineReader helps reduce inefficiencies Complete 2021 Data Tables:
Peyton C Tvrdy = _ _ / resulting from a variety of causes, such as inaccessible, legacy documents and in- httos://WWw.census.aov/oroarams-survevs/vius/
https://orcid.org/0000-0002-9720-4725 iy L bilities 8Nl SOrviCeE. c. ot cecceossocsssssnsncsssss 8.1 formation; previous workflows that were originally print documents or poorly made PS. ' GOVIPTOY y
Data Management and Data Curation Fellow, National Transportation Library - or null values are not identified and left blank | digital documents, and optical character recognition and accessibility tasks that data/tables.html
For hire . . . . o o e e e e saasassssmmmsssesseaeasa | 5.3 L . . ep: .
peyton.tvrdy.ctr@dot.gov ~ i iy = I : were originally extremely time consuming and difficult across many pieces of soft- 2021 Methodology Document:
i Il 0.4 | - _ _ _ o ware. The software has an intense learning curve, with many aspects of the scan- https://www.census.gov/programs-surveys/vius/
Jesse A Lon ' Result of no line between “Wholesale and retail trade” and “Utilities and services” is incorrect table structure ning process having imperfections. Despite the challenges outlined in this poster, . _
g . . . technical-documentation/methodology.html
https-//orcid.ora/0000-0002-4962-1380 | | A_BBY_Y FineReader EDF softwar_e IS @ game changer for anyone who wor_ks with 1963 TIUS Datasets:
= . L I 3.8 87115 L o 00 ) ) D ST 11.1 historical documentation or has image-only PDFs. Now all who wish to view the atasets:
Data Management and Data Curation Fellow, National Transportation Library i 3 4 Dl Manufacturin 31 PDFs and data, including those using accessibility software, can obtain and use https://rosap.ntl.bts.gov/view/dot/72625
jesse.long.ctr@dot.gov i = | = g"_ """ —_— l:?-[] these reports as effortlessly as modern documents. With proper investment and 1967 TIUS Datasets:
6 4 ) 7 Wholesale and retail trade................... . training of staff, libraries across the globe can make inaccessible and legacy docu- https-//rosap.ntl.bts.gov/view/dot/72627 o | )
Leighton L Christiansen i ' o ' ments accessible on an unprecedented scale. This project is only the start of an in- ' e Teriy, Peyton C., Long, Jesse A., Christiansen, Leighton L., “Curators :50 the Res-
https://orcid.org/0000-0002-0543-4268 Atili ties and services. Q1 tense effort by the National Transportation Library to make legacy reports and data 1972 TIUS Datasets: | lefgﬁoNr?Vé eSstggtr?:%I%So]:ry\q?)l:(ilrr(]ngLnenguaa(inDeaettei‘nAC(\:/\elg2Irt\)iIne ’f[g rEheD %UbILIJCéATL?t%SsP/(/)r-
Data Curator, National Transportation Library For hire 5 3 accessible to all, leading the way for other institutions to do the same. https://rosap.ntl.bts.gov/view/dot/72628 doi.orq/10.21949/1%29899. gton, U.L., - -
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