Automatic writer identification:
the paleographer’s new best friend?

Jinna Smit
University of Amsterdam/Nationaal Archief



“Thinking of meat makes people less
social and lonely”.

Article in Dutch newspapers on an
experiment of three psychologists
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Axel Brink

Designer of GIWIS:

writer identification program combining
preprocessing steps and feature extraction methods
* requiring minimal user interaction

* visualizing the inner workings

Designer of the Quill feature:

* one of the feature extraction methods of GIWIS
* measures width and direction of the Ink trace

« performance rate of 92% and more



Research topic:
chancery of the count of Holland

Period 1299 until 1345

County of Holland unified with county of
Hainault

Sources: output of the chancery
Approach: paleographical method



Manual text region selection:




Grayscale conversion, perspective correction
and scaling:




Removal of stains and equalizing of color
variations by highpass filtering




Binarization by Otsu thresholding:
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.. GIWIS - oorkondes.corpus

Corpus Image Help

2 &

7y university of
s groningen

Artificial Intelligence

Object: |1299j04a

mage id: | P1020844
iter: Ka\.-’

Genuine: | Unknown =

Quality: Acceptable =

‘ Select text ‘

Region of interest type
/| Perspective

Operations

Backcorrect(35.0)

[ Backcorrect ” Crossed wcrds‘

‘ Remove step ” View

ote” "\'\3

h\

I]Image loaded.




GIWIS - oorkondes.corpus
Corpus Image Help

2 &
% university of
s / groningen
:Artiﬁf:iaf Intelligence
Object: |1299j04a |
Image id:| P1020844 '|
IWriter: Kav |

|
Genuine: | Unknown 2

<] |

Dataset | Prepro ‘ Features | Search | Compare | Performance test I Clustering

[]: Random Actions———
| Runlength | Compute ‘
Birush | Compute for all ‘
Fraglets e
i | Remove all... |
:Hinge R e |

! Hinge2
Directions

"1 Inkwidth

QuillHinge

Image loaded.




" GIWIS - oorkondes.corpus

Corpus Image Help

university of
groningen

Artificial Intelligence

Object: |1299j04a
Image id: P1020844
Writer: [Ka\r’

Genuine: [ Unknown i

Dataset] Pre__pro\ Features ‘ Search§ Compare Performance test = Clustering

Feature{i] used: Quill
I Seazh ‘ 1299k24a
1 writer: Kav
Distance: 0.03

1301h05a
2 Writer: KaV
Distance: 0.04

1313el4a
3 writer: Kav
Distance: 0.04

1303kl1la
4 writer: Kav
Distance: 0.04

1299k24a
5 writer: Kav

G A na

Image loaded.




Image 1a:| 1020844

iter: [Ka‘u-’

Genuine: [ Unknown

Datasetl Prgprul Features | Search Compare Performance test Clustering
Feature(s) used: Quill

[ Search |

1299k24a
1 wwriter: Kav
Distance: 0.03

1301h05a
7 Writer: KaV
Distance: 0.04

1313el4a
3 writer: KaV
Distance: 0.04

1303k11a
4 writer: Kav
Distance: 0.04

1299k24a
5 writer: Kav

A

Image loaded.




Charter written by chancery clerk Richard Viec
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11

RV: identification nos. 1-11 by m.i. & GIWIS

Testcharter

1334118
1334h27
1335d02al
1335d02a3
1335f23a
1335k19
1335103
1336b2a
1336d08
1336e26
1337a25

m.1.

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

1
1338i10
1337h27a
B1338g31
1338109a
1340i29
1342a12
1342a12
1337h22a
1342120a
1337h27a
1335d02a3

m.1.

RV

RV

RV

RV

RV

RV

RV

RV

RV

RV

RV

Identification writing hand

0.09
0.10
0.08
0.08
0.10
0.08
0.06
0.10
0.10
0.14
0.09

GIWIS top 3
2 m.i.
1343al2 RV
1338i10 RV
1335d02a3 RV
1340i29 RV
1335d02al RV
1342120a RV
1338j09a RV
1337k30a RV
1335k19 RV
1342a12 RV
1338109a RV

0.09
0.10
0.09
0.08
0.10
0.10
0.09
0.10
0.11
0.14
0.10

3

1342120a
1334118
1338109a
1335d02al
1337k10
1338110
1335k19
1342a12
1337h27a
1335k19
1335d02al

m.1.

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

0.10
0.10
0.09
0.09
0.10
0.10
0.11
0.10
0.11
0.15
0.11



RV: identification nos. 12-23 by m.i. & GIWIS

12
13
14
15
16
17
18
19
20
21
22
23

Testcharter Identification writing hand
GIWIS top 3
mi. |1 m.i. 2 m.i. 3 m.i.

1337e16 RV | 1338e06 RV  0.07 | 1335d02a4 RV  0.11 | B1338g31 RV  0.11
1337gx RV | B1338g31 RV  0.09 | 1338109a RV  0.12 | 1338e06 RV  0.12
1337h22a RV | 1336b2a RV  0.10 | 1338109 RV  0.10 | 1337k30a RV  0.10
1337h27a RV | 1338110 RV  0.09 | 1334h27 RV  0.10 | 1342120a RV  0.10
1337104a RV | 1337h27a RV  0.09 | 1335d02a2 n.i. 0.11 | 1326j05 JvL  0.12
1337k10 RV | 1338e06 RV  0.08 | 1340j06a RV  0.09 | BI338g31 RV  0.10
1337k30a RV | 1342a12 RV  0.08 | 1342120a RV  0.09 | 1338al2 RV  0.09
1338al12 RV | 1342a12 RV  0.07 | 1337k30a RV  0.09 | 1338j09a RV  0.10
1338c17 RV | 1338j09a RV  0.09 | 1338109 RV  0.09 | 1342a12 RV  0.10
1338e06 RV | 1337el6 RV  0.07 | 1337k10 RV  0.08 | 1344d22a RV  0.09
1338f19 RV | 1338j09a RV 0.10 | 1342]120a RV  0.11 | 1342al12 RV  0.11
1338g08a RV | 1303k06a T 0.11 | 1337h27a RV  0.12 | 1337el16 RV  0.12
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26

27

28

29

30

31

32

33

RV: identification nos. 24-33 by m.i. & GIWIS

Testcharter

B1338¢31
1338h22a
133810
1338j09a
1338109
13381092
1339¢10
1339¢20
133917

1339220

RV

RV

RV

RV

RV

RV

RV

RV

RV

RV

1
1335d02al
1338i10
1342a12
1342a12
1338¢c17
1335d02a3
1340j06a
1335d02a3
1335d02a3

1340j06a

RV

RV

RV

RV

RV

RV

RV

RV

RV

RV

ldentification writing hand

0.08

0.09

0.08

0.07

0.09

0.08

0.06

0.09

0.11

0.09

GIWIS top 3
2 m.i.
1338109a RV
1342a12 RV
1338h22a RV
1338c17 RV
1342a12 RV
B1338g31 RV
1340i29 RV
1338109a RV
1338109a RV
1340129 RV

0.09

0.09

0.09

0.09

0.10

0.09

0.07

0.11

0.11

0.09

3

1337gx
1340f07a
133418
1335103
1337h22a
1339¢10
1338109a
1340129
1339¢10

1308k05a

RV

RV

RV

RV

RV

RV

RV

RV

RV

0.09

0.10

0.09

0.09

0.10

0.09

0.09

0.11

0.12

0.11



34

35

36

37

38

39

40

41

42

43

RV: identification nos. 34-43 by m.i. & GIWIS

Testcharter

B340e12
1340f07a
1340f09a
1340129
1340j06a
1341¢29a
1342a12
1342a26
1342120a

1344d22a

RV

RV

RV

RV

RV

RV

RV

RV

RV

RV

1
1340129
1342a12
1339¢20
1340j06a
1340129
1340129
1335103
1342a12
1342a12

1338e06

RV

RV

RV

RV

RV

RV

RV

RV

RV

RV

Identification writing hand

0.13

0.07

0.12

0.05

0.05

0.12

0.06

0.09

0.08

0.09

GIWIS top 3

2 m.i.
1338109a RV
1310g08f S

1340;j06a RV
1339¢10 RV
1339¢10 RV
1339¢10 RV
1338al2 RV
1337h27a RV
1337k30a RV
1337e16 RV

0.14

0.09

0.13

0.07

0.06

0.12

0.07

0.12

0.09

0.11

3
1309a05a
1342120a
134029
1335d02a3
1339220
1301c08a
1340f07a
1338al12
1338i10

1335d02a4

RV

RV

RV

RV

n.i.

RV

RV

RV

RV

0.14

0.09

0.14

0.08

0.09

0.12

0.07

0.12

0.09

0.11



Usual procedure: subscription hand # charter hand




Charter written and signed by Richard Vlec
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Testcharter

1337h27a
1337k10
1337k30a
1338a12
1338¢17
1338¢06
133819
1338h22a
1338j09a
1338109
1338109a
1339¢10
133917
133920
1340£07a
1340£09a
1340129
1340§06a
1342120a

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

1

1338i10
133806
1342a12
1342a12
1338j09a
1337e16
1338j09a
1338i10
1342a12
1338¢17
1335d02a3
1340j06a
1335d02a3
1340j06a
1342a12
1339g20
1340j06a
1340i29
1335d02a3

v
RV
v
v
RV
v
RV
v
v
RV
v
RV
v
RV
v
RV
RV
RV

rv

Identification writing hand

0.09
0.08
0.08
0.07
0.09
0.07
0.10
0.09
0.07
0.09
0.08
0.06
0.11
0.09
0.07
0.12
0.05
0.05
0.08

GIWIS top 3

2

1334h27 v
1340j06a RV
1342120a RV
1337k30a RV
1338109 RV
1337k10 RV
1342120a RV
1342a12 v
1338¢17 RV
1342a12 v
B1338¢g31 v
1340i29 RV
1338109a RV
1340i29 RV
1310g08f S
1340j06a RV
1339¢10 RV
1339¢10 RV
1337k30a RV

0.10
0.09
0.09
0.09
0.09
0.08
0.11
0.09
0.09
0.10
0.09
0.07
0.11
0.09
0.09
0.13
0.07
0.06
0.09

3
13421202
B1338¢g31
1338a12
1338j09a
1342a12
1344d22a
1342a12
1340072
1335103
1337h22a
1339¢10
1338109a
1339¢10
1308k05a
1342120a
1340i29
1335d02a3
133920
1335d02al

RV
v
RV
RV
v
v
v
RV
v
v
RV
RV
RV

RV
RV
v

RV

rv

0.10
0.10
0.09
0.10
0.10
0.09
0.11
0.10
0.09
0.10
0.09
0.09
0.12
0.11
0.09
0.14
0.08
0.09
0.09



Writing samples Richard Vlec
GIWIS: distance = 0.05




1st = RV: 1339 July 20
2nd = V: 1308 November 5
GIWIS: distance = 0.11




Writing samples Richard Vlec
GIWIS: distance = 0.14




More about GIWIS and the Quill feature:

« Axel Brink, Robust and applicable handwriting
biometrics [PhD thesis University of Groningen,
December 2011].

 A.Brink, J. Smit, M. Bulacu, and L. Schomaker,
“Writer identification using directional ink-trace width

measurements.” Pattern Recognition, (45):162-171,
2012.

doi: 10.1016/].patcog.2011.07.005

« J. Smit, “The death of the palaeographer?
Experiences with the Groningen Intelligent Writer
|dentification System (GIWIS)” [Archiv flr Diplomatik]



