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Introduction

Logbooks for astronomical observations

Logbooks contain metadata for plates, written by the observers at the time

of observation.

Tasks:

• Link from a record of WFPDB to the corresponding logbook page image

� valuable information in Remark section.

• Check the data in WFPDB for correctness � the data are inserted

manually (from the keyboard)

• Insert new data in WFPDB directly (from logbook �les).



Harvard College Observatory



The Royal Observatory of Belgium, located in Uccle



Leander Mc Cormick Observatory, Charlottesville, VA



Bonn Observatory



Overview of accessible logbooks

Observatory WFPDB Plates Plates in Logbooks Data Digitized
ID WFPDB No GB Logbooks

Harvard HAR 484668 111665 75 44 Yes
Potsdam POT 8415 1661 11 1 Yes
Jena JEN 1100 0 1 4 Yes
Bonn BON 10530 0 9 0 No
Rozhen ROZ 9152 9332 2 � Partially
Bamberg BAM 30535 24914 32 � Partially
Vatican VAT 7936 0 4 0 No
Copenhagen COP 1364 0 1 0 No



Methods and technologies for data extraction

� Handwritten recognition

� Low quality of images

+ Structured pages (tables)

+ Number recognition

+ Constraints in columns

1. Separation of the text region on the page

2. Binarization, rotation

3. Rows detection

4. Columns and cells detection

5. Numbers spotting

6. Numbers recognition

As a result, a digital copy of the logbook will be produced!



Example: The Harvard College Observatory Astronomical Plate Stacks

http://tdc-www.cfa.harvard.edu/plates/a/logs/01b/a01b_0212.jpg (2048 x 1536 Pixels)



Text area



Rows detection



Columns and sells determination



Digital copy of the page



Connection to Wide-Field Plate Database � So�a

Link to a page

One-to-one correspondence:

WFPDB Instrument <�> Logbook (a set of page images)

Index of /plates/a/logs/01b
Name Last modified Size

[DIR] Parent Directory 07-Apr-2007 09:24 -
[IMG] a01b_0000.jpg 05-Apr-2007 16:33 675k
[IMG] a01b_0001.jpg 05-Apr-2007 16:33 557k
[IMG] a01b_0002.jpg 05-Apr-2007 16:33 557k
[IMG] a01b_0004.jpg 05-Apr-2007 16:33 546k
[IMG] a01b_0006.jpg 05-Apr-2007 16:33 546k
[IMG] a01b_0008.jpg 05-Apr-2007 16:33 560k
[IMG] a01b_0010.jpg 05-Apr-2007 16:33 573k
[IMG] a01b_0012.jpg 05-Apr-2007 16:33 566k
[IMG] a01b_0014.jpg 05-Apr-2007 16:33 578k
...



Instrument ≡ (observatory, telescope, site)

http://tdc-www.cfa.harvard.edu/plates/a/



Instrument ≡ (observatory, telescope, site)

Wide-Field Plate Database � So�a



Many-to-one: WFPDB record (plate) �> Logbook page

INSTRUMENT 24 = B.... DATE Wednesday, June 20, 1894
No. Class. Object. R.A. Dec. Started. Obs.H.A. Obs.Dec. Enl. Stopped.
688 - 5 ... 15 12 +20.5 14 47 0 25e +20.5 15 17 15 47
689 - Nova... 16 54 −120.7 15 58 0 56e −120.7 16 28 16 58

Add a list of plate numbers to a page (manually or as a result of �rst column

recognition)

page 212 �> 688-693 (6 records)

catalog Harvard A Series Plates, equinox 1900, radecsys B1900
id ra dec exp epoch
00688 15:12 +02 : 50 60 1894-06-21T02:03:50.4
00689 16:54 −12 : 70 60 1894-06-21T03:15:50.4

Wide-Field Plate Database � So�a
IDobs IDins IDsuf1 IDno RAJ2000 DECJ2000 Date Time
HAR 061 A 000688 15 17 02 02 27 55 1894 06 21 02 03 50
HAR 061 A 000689 16 59 37 −13 19 05 1894 06 21 03 15 50

ID of a plate in WFPDB: [IDobs IDins IDsuf1 IDno]

page number is contained in the image �lename

[HAR 061 A 000688] �> http://tdc-www.cfa.harvard.edu/plates/a/logs/01b/a01b_0212.jpg



Numbers recognition

Interactive software system specialized for logbook recognition.



Conclusions

• Direct access to digitized logbooks of astronomical Wide-Field Plate

Database � So�a

plate �> image of logbook page: manually or automatic (�rst column

numbers recognition)

• OCR of the numbers in logbooks allows automatic insertion of new

records in WFPDB
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