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Abstract

How to evaluate the symbol spotting/recognition?s Tdocument
reports discussions done by a working group on tofc between
December 2007 and February 2008. This work group eznposed of
the following people: Alicia Fornes (CVC), Dimostie Karatzas
(CVC), Ernest Valveny (CVC), Hervé Locteau (LITIRan-Pierre
Salmon (LORIA), Jean-Yves Ramel (LI), Marcal Rusif@vC),
Mathieu Delalandre (CVC), Philippe Dosch (LORIAaSRid Qureshi
(L) and Tony Pridmore (SCSIT). The corresponding ittt are the
CVC (Barcelona, Spain), the LORIA (Nancy, Frandbg L3i (La
Rochelle, France), the LI (Tours, France), the ISTRouen, France)
and the SCSIT (Nottingham, UK). This document rspalso some
comments done during the EPEIRES Meetings of M@§ 215] and
January 2006 [16].
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1 Colective name generated witehindthename

1. Introduction

1.1 Evaluation purposes

Mathieu: The first things we have discuss concerns theqaap
of the Contest. These ones will depend obviousthefsystems'
applications. Based on my literature review they faur main
applications: the symbol localization (i.e. segraéioh) [20]
[21], the symbol recognition [1], the symbol spoiti{2] and the
symbol mining [3].
« Localization: In this case the systems are interested only to
locate the symbols especially to segment themtf.erop
the symbols from the localization data) or to perfoa
background/foreground separation [20] [21].

» Recognition: It is the usual one [1], the systems have to
provide labels and localizations of symbols frontrgmest
documents using a learning database.

« Spotting: Concerning the spotting [2] the systems have to
provide ranked lists of localization (i.e. imagetpavith a
geometric object “point, box, contour, etc.”) freanquery
image (cropped by a user from a real drawing). &lleabout
QBE (Query By Example, see thigikipedia page).

* Mining: Concerning the mining [3] the systems have to
provide localization data and cluster labels of g
(clusterl, cluster2, etc.). So it is same than ageition
process but without any previous knowledge conoerthie
models. | suppose that interests people with thieation
is more the indexing results of whole documents ttiee
ones of symbol mining (the symbol mining is morsay to
index the drawing than an objective). But in ourrkeol
think that an evaluation at the document indexewgl is out
of order.

Philippe: At this time the final purpose of the evaluatiorttie
recognition. Spotting and mining are just use-cagesan adapt
next.

Ernest: The evaluation system must work in two modes:
spotting and recognition.

Mathieu: I'm not sure that all the people will be intereste
testing the recognition. Most of the expected pgrdints for the
Contest seem working at a spotting level.

Philippe: 1t is not true. Some EPEIRES people work on
recognition. Moreover, there are some ambiguiti@scerning
the definition of “spotting”, that we call spottingan be
considered as recognition. You can adapt a spottiethod to
do recognition by using learning database. A spgtthethod is
particular adaptation of a recognition one.



Dimosthenis: Spotting and recognition are two differentJean-Yves:The first one is better.

processes in the objectives. The first one hasri $imilar  pathieu: Also we have to define exactly what performance
objects from a given query and the second onesae“a ayaluation is. At this time | think we agree thare two main

priori” knowledge to recognize high semantic obgedthat you steps: the groundtruthing and the performance ceriaation.
have to do is to propose your own definitions oftdpg and

recognition for the Contest, and the purpose ottrauation for
these two applications.

Ernest: | think we're talking about the same thing. Recdtgm
and spotting are very near processes, just twoereif
applications of a pattern analysis system.

Ernest, Philippe: One definition is based on the use of previous
knowledge. Recognition could have a learning stbpreas the
spotting has to run only with the QBE.

Mathieu: | propose here a figure detailing the links betuvie
spotting and the recognition. Based on our disomssimy
felling is that only the matching level and theadtt provide are
different: classification (with a model database)r fthe
recognition and ranking (with QBE) for the spottiig both ,________—______ _tEtrormance evamalion,

cases the processes relay on a localization/segti@mprocess. Philippe: | agree with all these discussions and definitidns
A suggest here to make priorities in our work antbtms first on

= EE (8] the recognition (we will see then for the spotting)

Groundtruthing

recognition "" ____‘_—_‘_——¢—_—_§\ I - I . .
_ o Clssotion 7),_@@ 2 1.2 Evaluation campaign
Qahzatlon é@ng I
3 vl B | el Mathieu: Concerning the evaluation campaign a first impurta
“bolting e WYL ||I 1| point concerns the organization of the contesteBam some
i e R discussion returns | think there is a dilemma betwisvo ways
| | of organization: day-contess on-line The first one is the past
" one: the participants meet all together in a rdoencontest's day
it (or a range of day) to perform the tests. The sgedh be done

. . . in an on-line way. In this case the participantgehi@ download
Phlllppe, Jea_n-Yves:Thls means that the spotting systems havl%e tests from a website, to perform them fromrttadioratories,
to retrieve using the full document database. and to upload their results. This will allow likeig to do the
Marcal: Off course, it is the definition of the spotting. Contests using largest time slots (several weeksomths). This
Jean-Yves: | agree with the definitions of Ernest, Philippesecond way is particularly adapted for the evatumti that
Marcal and the figure proposed by Mathieu. Oneghinseems require to compute large amount of data (like the
to me that until now the recognition Contest cquoegls only to  spotting/recognition from whole drawings).

the classification step. Philippe: At this time we're thinking to change the next
Mathieu: Yes, exactly. I'm not sure if the steps' nameskrét  organization of the Contest due to the spottingigedion topic.

is just a proposal. We can also call the “clasaifan” step It seems not reasonable to do this evaluation énstime way
“recognition”, in this case have you other propesal label than the one on the segmented symbols: there @nglexity
the “localization & recognition steps™ understamgli pProblem due to the use of whole drawings. Next €ststcould
re-engineering, segmentation & recognition, etc. be composed of two parts, a day-contest and amershe for

Marcal: In the real-life it is complicated to split the yms in e whole drawings.
tow parts. Some of them are black boxes in which thHErnest: Yes but doing on-line tests will raise the problem
localization and the matching are done in a sistge. “cheaters”. The on-line solution has to be studgfdly.

Mathieu: Ok, | propose here another figure. Philippe: Yes I'm ok, but | think we have to investigatestivay.
T | = ] The performance evaluation side should apply a fidence
)] principle” with the participants. Every body willimvin the

r 1—:—| o= collaboration between the recognition and evalugtieople.
B - Rariks Ernest, Mathieu: We agree, the “cheaters” have basically no
l |’| [ || place in the research community. But the perforreanc
J .| evaluation people have to check and to controttivepetition.
N 2 3 This is waited for us by the community, it is cask. So we have
[T = | :jo secure the competition and the day-contesta good way to
dar s o it.

. Ji | Labels
st ot | Mathieu: To answer a first thing is to determine if it idlls

Bpotting/Recognition
Bystem




possible to do day-contests or not.

system to compete i.e. the most trained ones Isd Hie

Philippe: If we do day-contests it is then important to haveyoungest”. Itis the reason for which we must gtfopose easy

images of weak size. Having images of small din@nsilows
to reduce the processing times of systems andithesspect the
time constraints of the organization. However, wivatwill do
of the whole images we have groundtruthed?

Jean-Yves:Ok, that you have to do is to select the smalljesa
and to reduce the number of image per test, noédace the
images’ resolution. We have to be realistic wité tests, not to
change the tests due to the time constraints ofGbmetest
organization.

Philippe, Ernest and Mathieu: We agree. In this case we have

to deal with images of weak content (e.g. floorplaith a small
number of room, diagrams of some simple functidieelj etc.),
and propose tests composed of a few number of image

tests in the future (i.e. segmented symbol imagiéh low
distortion). We will combine these tests with hardees, full
drawing with high distortion levels.

Jean-Yves, Mathieu:There is also one thing we must to keep in
mind is the “Contest effect”. We mean by organizgntests
we format the researches done in the symbol retiogrfield.
Contest databases become standard ones on whiple pewe
to test and to train their systems in order to jshband to be
recognized in the community. However, Contest dztab are
not our “ultimate” goal. Many research applicatidresse to be
considered, and a system could be the best foreaifgp
application and to have bad results on the Condist To solve
this problem it is important to allow people to epmgriate
themselves the evaluation frameworks. It will allolem to

Hervé: Ok, but a problem still remains. We're talking éer constitute their own tests and to do their own @atbn.

always about the complexity of spotting/recognitigystems,

Philippe: It is already done in the EPEIRES platform. Tests

but what about the characterization ones? | thitle tpyilt by a user could be uploaded on the servertanchake

characterization could raise also complexity protde
(especially the localization evaluation from whaleawings).
May be it will make impossible to continue the dantests.

Mathieu: Yes, if we consider the last organizations of Cstste
(Contest the staring day of the Workshop and ptesien of
results at the end) we can rely on 24 - 72 h ofaation. We
have to take care to not overflow this limit.

Hervé: Yes, but we have lot of thing to evaluate (scaighil
impact of the learning database size, noise levamages,
number of QBE ....). In any cases we will still bBasomplexity
problems to evaluate all these aspects. To do dyecdntests
will be still restrictive to for the evaluation poses.

Philippe: May be it exist a third way of organization thatlwi
solve all the problems. We can do the contest lrerrchmark
way. In this case we will ask to the participamtsupload their
systems (with a manual). We will run and evaluaggt rihese
systems our self (i.e. from the performance evanaide).

Mathieu: | think it is a very interesting idea, but I'mitlé bit
afraid because it should take time and money tdt dice. to
implement the online benchmark platform). Moreoviewe do
it we have to define some copyright agreements wlith
participants (that is not so easy). Not all of theith be ok to
give their systems without some previous guaranties

public or private. However we have still to workthe reporting
of results: how to upload and to store the resitthe sever and
to make them public or private.

2. Groundtruthing

2.1 Real-life approach

Mathieu: Concerning the groundtruthing from real-life
document the first thing we have to do is to depelalocument
web manager. It will allow to collect document ineggand to
add corresponding metadata. At this time thereisiocument
collection allowing to perform experimental tedtsnean here
documents we can use now without the groundtruth

Philippe: It is done in the EPEIRES platform.

Mathieu: How does work the groundtruthing tool of the
EPEIRES platform.

Epeires report 2006: The groundtruthing tool from real life
documents has to be the more ergonomic as posdibie.
retained solution in EPEIRES is to use transpalentnded

models and to map them (put, rotate and scalehemdal-life

documents.

Philippe: Yes, if we need several months to develop suQfathieu: What are the recommendations to use this tool.
benchmark system, only to secure the process fanesogpeijres report 2006:The groundtruth from real-life documents

participant it is then not a “good deal”. We halready a lot to
do in this field, not to waste time.

must have a least 5 pixel precision. Also, a grouk zone
must contain a whole symbol. It is preferable tkenbigger the

Hervé: From my point of view we can do a fourth way ofratio (groundtruth surface / symbol surface) thanmiss a
organization: the grid-contests this case we have to define thesymbol part.

minimum requirements for the day-contest, and teertake all
the other ones optional, and to propose to dodhion-line way.

Mathieu: Also, how does work the checking process in
EPEIRES, how you will control the groundtruth edit

Mathieu: Yes, we will be able next to compare the day vsomeone.

online contests: it will check any cheat problenowdver, we
must keep in mind that finding participants for antest is a
harder task (see [4]). So it is necessary to adlgery people to
participate, not to discourage them. We will havéirtd a good
threshold of what we cannot ask to the participadizy be to
make free the participants to choose their ownstesbpose
could avoid the renunciation cases.

Philippe: It is based on a verification step. An expert valid
invalid a groundtruth data edited by an operatbis heans that
there is no post-correction of this groundtruththy expert, the
operator has to re-edit it again.

Mathieu: Have you an idea on the needed time to realize such
groundtruthing.

Philippe: No exactly, but | suppose that for a database

Philippe: | agree, we have to allow all the “categories” of

3



composed of some thousands of drawing it will resjgieveral
months.

Dimosthenis: The textures are they relevant of the architectural
domain?

Mathieu: | propose here an evaluation to discuss basedeon f}arcal: Many floorplans use textures to draw the wallsher t

EPEIRES model. One comment, there is two validatifor
each symbol to groundtruth (2 &nd 4 T).

T 30s
r=sxlelr, 20} BT, + T +aT) 15,
T: global time T, 10¢
= number of symbol to groundtruth o 0.85
e one shoot rate (CHE=1) B 015
B etror rate (+p=1) =3 100 000
T, mean groundtruthing time y=  G0z*60m*350h* 02w = 6§ 552 000z
T, mean validation time T= 4300000s/ie 0656y
T.:  mean correction time

o

Philippe: | agree with this formulae but may be we could add

constant time K related to general groundtruthingcpss (to
open/close the software, to download the imagea the server,
to upload the results, to synchronize the dats, ...

floors, it could be a good idea to define some ued
backgrounds.

Mathieu, Ernest: Not all the methods work in the same
way, the background type could have a great impacthe
spotting/recognition results. Some methods couladkwioom
skeleton and in this case thick lines could intcelot of noise.
Other methods work from loops or connected comptsnand
textures will introduce false ROI (Region Of Intetle At last,
methods working with contours will meet problem wémpty
wall (only regular width on the document) or texutine of
weak width). In order to test all these aspectspnapose to
generate floorplans using different kinds of backgrd (filled,
empty and textured).

Mathieu: | agree, but we can also consider this constarg K a Hervé: The evaluation system has to evaluate the symbol

part of Ty, T, and T.

recognition & spotting, not a complete analysisteys It is

Mathieu: In the future may be some idea to speed up theepsoc quite natural to implement a filtering techniqueairsystem to

could to use a user driven segmentation algoriftendne click
on the symbol will put automatically the box).

segment the thick and thin lines, or any pre-prsicgstools
dedicated to other tasks. However we are focusamng bnly on

Philippe: Yes, what we have to do also in the future isge u the symbol recognition & spotting. Using filled, pty and

spotting systems to help in the groundtruthing essc
Mathieu:
ergonomics, it could reduce a lot the groundtrighimeTg.

textured floorplans is an excellent idea.

Have you thought also to work on the GUIMathieu: One problem is to know how to use these different

background types. Must we use three versions farame

Philippe: It is the second main perspective with the works obackground (filled 'i.e. solid', empty, textured)different filled,

the user driven groundtruthing (i.e. using a spgttmethod).

2.2 Synthetic approach

2.2.1 Floorplans

Jean-Yves: Using a similar background for a given databas

will give the possibility to the people to learrethackground in
order to separate the symbol layer.

Mathieu: The main purpose of the performance evaluation

not to find the best method but to find the methadsaknesses.
Using previous knowledge concerning the type ofkgemund
has no interest, we can't take into account in thisk the
cheaters.

empty and textured backgrounds.

Dimosthenis: That we can do is to compute systems' results for
each ground. Like this we will be able to compédrese results

by level of ground difficulty (from the simple tbe hard ones).
This will not introduce a domain dependant criterim the
evaluation and will allow to analyse the impactgofund type

8” the automatic processing.

Ernest: The evaluation framework must be general enougle to
use with different domains. | think we have to lbeetul to not
be too domain dependant in our tests. In realfliifierplans you
[%ill never find a same document using different kgeound
styles (i.e. solid, textured or empty).

Mathieu: Concerning the empty background the key idea is to
have a same width for the symbol and backgrouretlgso it is

Ernest: That we can do is to combine different backgrouinds €asy’ to do). Concerning the texture every bodytlaey ok with

each test (with an unknown number of background tfer
participant). Next if the tests are done duringg-dontest it will
be very difficult for the participants to do sudteats.

Rashid and Jean-Yves:Having a background composed of

thick line makes easier the localization of symbakhy not
using the same thickness for all the parts ?

Mathieu: The first floorplans we have generated has beee d
by using real documents found on the web. On tbesaments
most of them are drawn with thick walls (see below)

Ground Fioer

House Type F

the one proposed here, must we use other ones ?

e

Marcal: There is lot of texture in the floorplans, butstvery

difficult to find common classes of texture. Thaeelot of

different styles, this depends of the feeling & énchitect when
he draws. Also, we have textured symbols and flaorsthe

drawings (not only the walls).

Hervé: Concerning the textures, we have to think aboatem
using either the same thickness or not of symtbdgee with
the Jean-Yves and Rashid).

Hervé: | suggest also to add a “dimensioning layer” whitdy
be easy to add within the Mathieu's groundtruttapglication:
defining arrows, and, as a constraint, a textrsijdin it. In the
same way, a label can be written, without overlagpvith an
existing symbol for each room. To sum up, | sug¢estefine a



new kind of symbol corresponding to text. We caspahink
about dimensioning arrows overlapping both the femknd
and the symbols (but the text).

kinds of symbols to change a little from the used aised
architectural and electrical symbols? | think inist difficult to
use different symbols in the bags of symbol? Whytao

tacking into account texture (wall, symbol, floahd meta
elements (text and dimensioning). However, if weninta start
soon the evaluation campaign we have to limit tleenents to
include in order to generate first databases as as@ossible.
We propose to use at this time only texture inwradls (the
classic ones 'grid and hash'). We will see nexhé¢tude other
elements.

2.2.2 Bags of symbols

Rashid, Jean-YvesThese bags of symbol are not realistic an

the localization is too easy.

Mathieu: The key idea with these databases is to propose

intermediate level between the past contest's dentsn
(isolated symbols) and whole drawings. It will allgpeople
working on segmented symbol recognition to shiftsyonbol
localization. | assume that not all the people bdlinterested to
work on (especially people already working on thetsng), but
this will help some others to adapt there past odsh Next
these databases are also more adapted to testatlabikty of
the methods. Indeed, building documents with langelel sets
'25,50,100,150' is possible with the bags (not Withdrawings,
floorplans or diagrams in which the symbol modetsienitated
to a single domain). Also, the bags allow to testinvariance to
scaling and rotation of the methods. The next Bgpresents
some example using or not rotation and scalingrdier to make
harder the localization we plan to use the degradatethods of
the past Contest 2003 and 2005.
[} R
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dotted lines? and so on? (I have sent a CD withetao$
mechanical symbols to Philippe for the EPEIRES qu)j

Mathieu: At this time we have tried to match to the curramd

past organisations of the Contest. No new symbaleisohave
been added in the “official” databases so we haept khe
existing ones. However we could introduce new syimimdels

if every body agree. | propose to not change thstiag model
sets of the past editions (25,50,100,150) but th @achew one
(upper to 150) including the new symbols of Jeams/\Another
idea could be to do bags composed of line basedagmrand
Qags composed of region based symbols. Pleasad@ll

Hervé: New symbols have to be used, no matter we aradre
%ble to deal with them. | think performance evatraboth has
torhighlight what we are already able to spot @mallenges. Till
now, it is right that filled shapes and dotted $ineere missing.
During the EPEIRES meeting at Rouen, Jean-Yvesalss
spoken of what | call “regular symbol”, | mean syotsothat are
not rigid (i.e. we cannot fully define the instanziea symbol
from 3 non collinear labelled points). NevertheJesgoducing
such symbols within the actual framework will beifficult task
(should be a challenge point within the conclusibthis study).

Hervé: Bags of symbols are the solution we can keep atuate
scalability of the methods without thinking aboutdamain
application which involves many symbols. Moreowehjle we
are able to evaluate true detections, we can algluae false
detections which may occur from various parts ofotes closed
symbols (very closed / connected when adding noise)

Mathieu: At this time | suppose we agree on the key ide# tha
the bags of symbol are a good way to test the sitiyg(with a
localisation objective) of the systems in comparigo the
floorplans. They are also a good deal to test twalization
abilities of a system in different way of floorpkn

Ernest, Philippe: The main objective is to test the localization.
The bags are intermediate databases allowing mairtigst the
scalability of methods. Also, the purpose of thaleation is to

Jean-Yves:Scalability will be tested by changing the numbler obe real as possible. The evaluation framework thed the used

different models in each test?
Mathieu: Yes.

Hervé: We have to keep in mind that some symbols can l?

disconnected, making a component labelling algoritiot the
solution to spot symbols. Degradation methods dsm make
symbols disconnected, or connect symbols together.

Mathieu: Yes, especially because we have generated thes

documents using a particular positioning algoritfthe insert

benchmark databases) must simulate real conterts,tlas

cannot be done with the bags. So to conclude thys laae

interesting databases but not the priority onescévekeep them
% mind but the priority is to test the localization the whole
drawings (floorplans, diagrams, etc.).

2.5.3 Degradation models

algorithm, see thesslides). The result is the symbols are veryEPEIRES report 2006: Concerning the degradations, the 2005

closed (some ones are spaced of only some pixdighvwill

make many connections between the symbols wittortiish

methods introducing binary dilatation (as we can wiibh

Kanugo). We have now to define the settings to endlse
symbols (the ones of 2003 and 2005, new ones, nthesdoise
types, how many level 3,6,9) ?

GREC contest has shown the limit of a method suahugo.
Some participants have previously learned the petenrs of
distortion methods and next applied a reverse fivams(i.e. full
cleaning).

Mathieu: Any kind of mathematical model will produce a
deterministic noise, more or less easy to remove Bystem

Jean-Yves: | agree.But it means that the number ofvhen the method type is previously known.

disconnected and/or degraded symbols should béisant in
such dataset in comparison to other ones. Why siogwother
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Ernest, Philippe: What we propose to do for the future contests
is “blind tests”. We will mix the noise levels (i.€lifferent



parameters) within a same test. Next we will corabaiso 2.2.4 Sizes of images
different methods together (Gaussian, Kanungo).etgke this
it will be very difficult for the participants tose previous . e . N
knowledge concerning the distortion methods andir the&/:zzlg’nji%?}?;ﬁ;‘;ﬁx'?hge‘Zyr::g:;l;coéOzjn?:‘;(:!a\;v;dggu'ftﬁzo
associated parameters. : ) y

sizes of images and symbols.

Jean-Yves: Some _d|_stort|on_s of the past contests were toIelathieu: Following different discussions with Ernest and
strong and not realistic. Testing the recognitigstems on such Philippe we have decided to take a bounding b@66F256 per

degradations has no interest. We have to keeprid than in the ) .

real-life documents we will never meet this kinddigtortion. syr_nbol (the half size of _the 2003 af‘d 2005_ Co ons)
) i i which corresponds to a width of 4.5 pixel per lilée cannot do

Mathieu: Does exist some method allowing to produce mofgore because it will produce too bigger images @bthe

realistic noise than Kanungo? methods have an extraction process fast enough).
Ernest: In fact the purpose of Kanungo is to do a realistiise, jean-Yves:Can you explain why the sizes of images must be
it is becoming a kind of standard with the years. limited, | don't understand? only to limit the pessing times?

Emest: Concerning the noise level | think we have to pe&  phjlippe, Mathieu: It is important to limit the size in the case of
two kinds of dataset. First to produce large doaursets noised gay-contests. Having 'small'’ images allows to redube

in a realistic way (i.e. so with a reasonable legélnoise) processing times. With a minimum symbol size of*256 we
because it corresponds to the true-life. Next tdpce small phaye fixed an upper limit of about 10024*1024 pexor the
document sets noised in a unrealistic way (i.ehwihigh level pags and 4000%4000 pixels for the floorplans (bysidering
Jean-Yves:Yes, | agree with this proposal. We have to take cafrom 4 to 8). Another key point is than not alethystems are
to propose realistic distortions but also unreialishes to test the stable enough to process large images. Some oreegons
limits. complex algorithms to extract the features or far tatching

Mathieu: Do you think that the realistic constraints wiél btill Process. Some others could have technical probteatswill

compatible with the combination of degradation roethyou Produce ‘overflow memory' errors when they procksge
propose (i.e. blind tests). images. We must keep in mind that finding partioigafor a

Contest is a harder task (see [4]). It is necessaajiow every
people to participate, not to discourage them.

Rashid, Jean-YvesWhy have you choose to change the size of
symbols on the floorplans?

Noise related to image Mathieu: O_n Wh_ole dravv_ings it is obviously necessary to use
processing symbol having different sizes. We cannot keep #messize for
a table, a tub or a chair. It is not realistic hesea not well
proportioned. So | have taken a size of 256*256tHer lower
ones and the bigger ones depend of the applicédicthis time
614*614 for the floorplans see [5]).

Ernest: Yes, itis.

Marcal, Mathieu: Concerning the vectorial distortion we
believe than three kinds of noise could be med#téreal-life:
Document Understanding

-
1
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1
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Computer Aided Design 2.3 “A priori” knowledge
MNoise related to
- layer model and .
\ viewer 2.3.1 Introduction
I - _‘ Jean-Yves:In the different localization tests of the contegtat
will be the data provided to the candidates fohe@st? only a
You see 5 You have 9 set of complete images without any information dtibe used
symbols? model images of the different symbols wbié
On-line sketch provided for each test (learning step is possible)?
Moise related to Mathieu: These previous data should depend of the appicati
D @ user to evaluate: recognition or spotting.
\ » Recognition: In this case the symbol models are off course
required by the systems in order to provide thabels.

Marcal, Mathieu: In regard to the purpose of the evaluation 1n€Se models could be ideal symbols or real sarges

(spotting/recognition on printed documents) wedadithat only order to do a learning step).

the first one has to be used. But only in the eas@ropose tests < Spotting: Concerning spotting most of the systems work
at a CAD level (i.e. on vector data). Also, in thise it is not with Query by Example (QBE). So what is needed are
necessary to develop some new methods. Indeegadsisble to images of segmented symbol in order to use thequeses.
start from groundtruthed images and to apply a cersial | propose to discuss these two points in the ngbsections.
vectorization tool: the images will be distorted dathe

groundtruth will stay still valid.



2.3.2 Learning data has to change for each test. So to link these tdgether is a
logical thing.

EPEIRES report 2005: Concerning the recognition it is Mathieu: | suppose that everybody agree with the idea & us

important to provide real samples for the methodskimg with  real samples. But a question remains how to gemerem?

learning, not only the ideal models. It will allow compute ideal crops form the groundtruthed images? usinggas

reject rates of classifiers. However, we have ketaare to generated randomly like in the previous contediad? etc.

include the full list of images (he training andttenes) in the jean-Yves:The second idea could be an easy solution to. do it

groundtruth to compute these rejects. Hervé: | not agree, the localization Contest is not g#eognition

distance reject ambiguity reject one. We have to train on contextual data (i.e.aexéd from
whole documents), not from images of segmented eymb
generated randomly.

Jean-Yves:Yes, but in this case we must use different drasving
to provide the learning and test data. It will k¢ reasonable if
the learning data was included in the test one.

Hervé: | agree, but we must take care to keep coherency
. . . between the both. This means that the trainingmatst relate to
Jean-Yves:| agree, but we must also know the sizes of legrni

databases used by the systems. In the field ofeﬂhattthe te:-st ones. However yog will learn nothing. ] )
Recognition and Machine Learning it is a very impat issue. Mathieu: If we extract the images from whole drawings his t
The size of the learning database has a great imgathe number of sample must be same for all the classes?
recognition results. Doing recognition, without hay precise Hervé: No, for the training the number of sample per <las
idea on the size of the learning database, has semse. Until depends of what we have in used data. So it isgptiopal to
now, | don't understand why we haven't integratbéis t what you have found.

consideration in the past Contests. For examplésstal Hervé: Another comment concerns the learning of contéxtua
methods could use more learning data than testimfese to be  information. The systems have to learn, off cotimsermation
efficient (seeMachine Learning Repositoryln another hand, concerning the models (i.e. connected symbols). évew they
the structural ones will often unable to use maamntthe ideal can also learn other contextual parameters (grapluicarts,
objects (structural learning is a complicated pssge textures, width of walls, etc.). The best way tmstdute the
Philippe: | agree with this comment, the participants have tearning databases is then to do give to the gatits the whole
mention explicitly if they full use or in full onipart the training images with the associated groundtruth (not oné ¢topped
databases. images). Like this the systems will be able toheas soon as

Jean-Yves: Also, we could extend the evaluation tests byymbol samples and contextual information.
tacking into account several training/test ratiesg( 10% Mathieu: Yes, but in the case of synthetic documents, dveh
training 90% test, 20% training 80% test, etc.). to give samples for each background?

Philippe: | not agree. We have to keep in mind that we want Hervé: When | say “to learn context” | think to learn the
evaluate here is the localization, not the clasaiion (that is the graphical charts of documents. Off course, thissditemean
purpose of the Contest's part on the segmented dginb specific stuffs related to the performance evatuaframework
Moreover, more we will increase the number of regmient for  (like the background types, the noise method anpatameters,
the localization evaluation, less we will find peippants. We etc...).

have to consider that not all the systems work witlearning pathieu: So, one idea could be to take at random whole ésiag

step, most of the ones working at a spotting ome#dation from the document database.
level rely on a structural approach. These systdorst use,

most of the time, a learning step. So we haveke tare to not
do an evaluation that will be system dependent. ¢l@n, I'm
not totality opposed to this idea. | just arguesttbiat we have to 2.3.3 Query by Example (QBE)

do it only if it becomes a priority task in the Wwaroncerning the

localization evaluation. 2.3.3.1 QBE generation

Jean-Yves: Another comment concerns the way to do the

learning. In the past Contests the leaming dag®asere \jathieu: Concerning the QBE the first thing is to decidevho
provided before the test data. | think we must tdse data (in a e will generate them. That we can do is to starhfthe images
single package) for the future. The methods shalddtheir  5nq their corresponding groundtruth (i.e. the bangtboxes or
learning at the beginning of the Contest (not presiy). others wrapper objects) and next to apply an algworito crop
Mathieu: | agree, at the end it was difficult to know whichthe symbols in a random way. This algorithm coutdknin two
model dataset we had to use. However, the casdliffasent steps: first shifting (i.e. to translate the boungdboxes) next
because only ideal models were used in the page€isnSo, to sizing (i.e. to change the bounding boxes’ sizes).

Hervé: | agree with that.

split the model and test data allowed like thirtgt the amount o — '
of data to download (e.g. when a model set is twel different A ;;“ ‘“H}e l/\
tests, it is then reasonable to download it a sitighe). But, in { 5 L/ @'.
the case of real samples the case is differentetraing dataset e —~f
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Jean-Yves:Yes, but from my point of view we have to includedifficulties: only easier, only hardest, easier aaddest.

other kinds of QBEs, | have listed three ones. Hervé: | agree with Jean-Yves, we can build several gaalitf
« Using just the ideal symbols. QBE and to combine them. However, due to the contes
« Using symbols in context. organization may be a part of these tests coulddxe optional.

« Using drawing crops (i.e. a random part of a drawitmat will  Philippe: | agree, the QBE qualities could have a great impac
include more than a symbol) in order to test tHedat (see ©n the evaluation results, we should think aboat. tHowever, |

this Wikipedia page) of systems. recommend here to build realistic QBEs with wealtattions.
Mathieu: In order to understand well the comments o he performance evaluation must simulate realtgiidexts, we

Jean-Yves | remind here what the differences batwie ave_to adapt on th_e real use casgs. L
precision, the recall and the fall-out are. Mathieu: Yes, but in the other side one key objective & th

performance evaluation is to test the systemstdirhlowever |
agree we have to generate QBEs which keep meahmgrop
misses totally the target symbol so the spottirgjesy won't be
able to query it. In that sense, our “thresholddif§erent from
those of the binary distortion where symbol shadstilsremain
in the case of strong noise.

Jean-Yves:Also, | repeat here the same comment than for the
previous learning section. You must use differerswings to
spotting and the drawing retrieval [28]. Using kargrops will provide the QBEs than the test ones. It will be m@tsonable
shift our QBEs to document retrieval ones (i.e.retrieve thatthe QBEs were included in the test documents.

drawings having similar layouts). Next, at this ¢irhdon't see Ernest: Ok, as for the binary distortion methods we have to
how we will evaluate the fall-out. Indeed, we hawme define a method to generate the QBEs. It “shoult’ 80
groundtruth concerning the background (i.e. the-medevant complicated to do.

information), only groundtruth concerning the syhaieas.

Mathieu: Yes, you're right. But if you have the groundtr&h 2 3.3.2 QBE number
which describes the symbol areas you can comButich will
describe the no symbol areas.

Hervé: | not agree, you have no information concerning th
document background in your groundtruth (for yoisionly a
black hole”). We have not to do queries about sivimg whose In all the cases, we have to produce more tharQ@te per class.

we don’t know the groundtruth. Indeed, a “hardest QBE” could weight too much ia $ipotting

Marcal: For the symbols in context you have to be realisith  results of a method. To avoid such case it is reezgso take use
your automatic cropping method. Most of the usersmstinting  more than one QBE per class.
crops. That means they still try to have the fytinbol area,

including more or less background in the QBE. Titilmg cases AN | [
of symbol in the QBE are scare. D @

|{relevant documents} N {retrieved documents}|

S [{retrieved documents}|

[{relevant documents} N {retrieved documents}|

all =
reca. |{relevant. documents}|

|[{non-relevant documents} N {retrieved documents}|

fall-out =
atot [{non-relevant documents}|

Hervé: Concerning the fall-out | have a set of commenistF
we must take care to not do confusion between ymnebsl

Mathieu: The other problem concerns the number of QBE we
fave to provide for each test. Until now | think agree that
more we will propose QBE, more we will refine theakiation.

Connecting level

Ernest: | agree, we should generate more than one QBE per
class. The question is to know this number.

Jean-Yves:From my point of view it is a statistical question.
We must see from how many QBE we will be able ttaimb
good statistical analysis.

Hervé: We have to take care, to use a large number of @BE
raises a complexity problem. Indeed, the full eaibin will be
achieved by computing a rank for each QBE. So,idenisig a
database composedr$ymbols the total number of comparison
to do will be very high as shown in the next figreonsider
here the bijective distance case). Using a randomeegs to
select a subset of QBE from the database will lithits
complexity.

probabilities
] L null

Hervé: I'm ok with Margal, | suggest here to learn predou
parameters from users’ samples before to genenat®BES.
We mustn’'t produce too unrealistic QBEs. Also, van aise
other geometrical shapes to process the QBEsHi&keelipsis,
the polygons, etc.

Mathieu: Concerning the parameters there is previous work of
Ernest we can use [29]. We could develop sometduitagpted for

the QBE case, and supporting different geometslapes.

Jean-Yves:Yes, but that you can do also is to combine th&QB
8
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Marcgal: It is not necessary to do all the comparisons &mhe
QBE. In my system [18] | use a Hash Table (HT)rtdeix the
database. The extracted features from the QBE atboabtain
directly the rank list from the HT.

Mathieu: The HT could be use in the case of the statistic
approaches to structure your index but not foisthectural ones
like in the Hervé and Rashid's systems [19] [2@]irBthis case
the number of QBE raises a complexity problem.

Jean-Yves:I'm not sure that the number of comparison for th
spotting is bigger than for the recognition. Fog tiecognition
you must take in consideration the number of mpedelklass. In
the spotting case, you have only one object to em(fthe

QBE).

Mathieu: Following a phone discussion with Jean-Yves | hay

compared the complexities of the recognition arel ghotting

(see below). If you agree, at the end the compéexére same if
the number of QBE equals the number of model. Hewnewve

have concluded before that we must have (at leaste than 2
QBE per model. So in all the cases the spotting lvél twice

more complex than the recognition.

N = OBE x isi
i=0
N:szj:sg
i=0

N=N=M=0OBE

(1) spotting

(2 recognition

(37 condition of
ecuivalence

I number of comparison

SQBE: number of query

1 number of image

= number of symbol of the i image
i number of model

Jean-Yves:The above formula uses the hypothesis that there
only one example per class in the test databadisagree with
that. The number of model per class is an impoffigature that
could be used by the systems to increase theipieaince in
a “malicious” way. We have to make differences ket M =
number of classes, K = numbers of models in eaadsdnd X =
M x K = size of the learning dataset.

(1) spotting

J
N=QBExY'S,
i=0
J
N=AMxK x Z S:’ {2) recognition

equivalence

i=0
N=N=M-= QBE {3 condition of
K

INR number of comparison

QRBE: number of query

1 number of image

= number of symbol of the i image
I number of class

E: number of model in each classz

Mathieu: However, as we have already explained previously
most of structural methods use K=1: they are unablelo
learning. So, in the structural case the complestays the same.

Jean-Yves:As | have explained before, the QBE number should
tp be chosen using only statistical consideratitowever, if we
have to limit the size of data for the spottingytee to limit the
number of image and symbol/image, not the numb€IRE.

Ernest: | agree too, if we have to do a choice we musicedhe
size of the test database in order to keep a feug@er of QBE.
However we have to take care to not be method dapein our
performance evaluation approach. From my point iefvva
spotting system must deal with the complexity ia thal-life (a
web user doesn't wait a long time a query ansveewith browse
to a next link). So the complexity is integral be tspotting topic.
fa system cannot deal with this constraint, tliteis not a
spotting system but a localization one. The peréoroe
evaluation must be generic and defined accordingrea
problems, not according to the programming levekxikting
systems. So the systems have to adapt themselvdbeto
performance evaluation framework (which simulat@assible
the real life problems), and not the opposite. that reason we
must make complex the spotting evaluation in otdesimulate
real-life conditions.

Hervé: | agree with the comments of Ernest. First iniportant
to use a large number of QBE to reduce the imphetworst
QBE on the evaluation. Next | agree too that atsppsystem
have to deal with the complexity. At the end, Inthithat in a
same way of Marcgal a graph based spotting hasttodince
heuristic to limit the space search. So, the corifylén the case
of spotting is not a relevant problem to considemt the
performance evaluation side.

Philippe: | agree also with Ernest, the spotting systeme hav
deal with the complexity aspects. Moreover, conicgyrthe
evaluation side I'm not sure that having large tegaset will
ifBprove the evaluation results. In the case of tspptif the
system works on few documents so it will be ablevark on
more documents. That will impact the results oftspg is the
content variability of the test database, notiite.s

Mathieu: | not agree with this comment. As in the recogmiti
evaluation you must have a sufficient number ofutioent if
you want to have good evaluation precision.

Mathieu: Yes Jean-Yves you're right. | have forgotten thig nest- Concerning the spotting | think now we should teigh

important feature. | have updated the formula.

different sizes of test database. | agree withifjel that it
should not change a lot the spotting results. Hawueir will
allow to study the abilities of systems to deal hwithe
complexity. Because this complexity is integrathe spotting,



we have to test it using different database sizes.

graphs from the vector data).

Margal: In this case if we use only a QBE subset (from ©% tMathieu: This enhancement process is also needed for the

99%) it has to be relevant of the database. eig QBE subset
must respect the distribution of symbol per clifissé have two
doors for one table, so we must find this ratithim QBE subset).
The rotation gaps of symbol classes must be atgmerted (if a
model is often rotated in the drawings, we haverovide a
same proportion of rotated QBE for this model).

computation of anchor point (i.e. lines' ends, fiors, etc.).

EPEIRES report 2006: These anchor points are requirements
of industrial people, but it is certainly a veryesffic need that
has no relation with the performance evaluation.

Mathieu: Another problem related to this process concern the
VEC format. This format cannot preserve the corioest

Gates on the web you perform all the days suchygiiéie QBE
mustn’t be correlated to the test database.

2.4 About scalability

2.4.1 Model scalability

Mathieu: At this time we have a problem concerning the

groundtruthing from whole documents: the manageréiie

model database. Indeed, when you define the grouthd{as

soon as in the real and the synthetic approactms)hgve to
browse in a fast way in your model database. Whisrdiatabase
is composed of few models it is not a problem. Heevewhen

you have to deal with hundreds and hundreds of mtiaespent
browsing time could be high enough to make too déatte

groundtruthing process. We have to define a systemowse in

a fast way in the model databases using filterim¢he graphical
primitives, matching process of composition relasiosimilarity

criteria between the models, etc.

i
)|
N
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Mathieu, Alicia: The key problem to do such process is th

weak quality of actual vector graphics models. gdjehey are
edited using with vector graphics editors: so wefidered but
not well formed. We have to develop a model enherece step
in order to correct the mistakes (e.g. to remoeedberlapped
objects due to the layer composition, to find tlhmctions
between the lines and the closed objects “circlgsares, etc.”,
to split the lines, to connect the near extremits.).

< T
wh

Model in vector
Line graph

araphics form
Well structured |

J

<

(1) Vectorial distortion

=) () Stcturallearning

(3) Metadata extraction

Well rendering !
\

_| —>—| L
h

layer

IO

heterogeneous objects

float space

Philippe: From my point of view we're talking about two level
of process: how to make connect the graphical pxies and
how to retrieve the models. In all the cases thgt fone is
important to discuss for the methods' learning.(bwgld line
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represented using starting and ending angle). \tfieh SVG
format we have no preservation problems.

MVEC-10512 512 600
LC25376724389
LC72438444 4389

L C 444 438492367 9

LC 80369441 362 %

CC 255314339

ACZ60302 1891586520989
AC257312241164.1913.902

<%zl version="1.0"7>

<svg>

<line x1="25.0" y1="369.0" x2="75.0" y2="435.0" style="stroke blacl;, stroke-width:9.0"/>

<line x1="75.0" y1="438.0" x2="444.0" y2="438.0" style="stroke blacl, strolze-width:9.0"/>

<line z1="444.0" y1="438.0" z2="492.0" y2="369.0" style="stroke black; stroke-width:3.0">

<line x2="30.0" y2="369.0" x1="441.0" y1="369.0" style="stroke ‘black, stroke-width:9.0"/>

<circle cx="255.0" cy="314.0" r="33.0" style="fill none; stroke black; stroke-width:9.0">

<path d="m 80.0,369.0 a 183.0,183.00 0 1 1 361.0,0.0" style="fill.none; strokeblack; stroke-width 9.0">
<path d="m 25.0,369.0 2 241.0,241.0 0 1 1 467.0,0.0" style="fill:none; strokeblack, stroke-width:9.0"/>
<favg>

EPEIRES report 2005, Philippe: Concerning the vector
graphics format the Contest participants like tHeCvformat
because it is easy to parse. However, its reprasentiproperties
are limited. We have to define some extensions ewritg the
filled shapes, the circles, the polylines, etc.m8oproposals
have been done in the past, we have to group tbgether and
to do formal proposal of VEC 2.0.

Mathieu: | think we must be careful by extending the VEC
format. It is not necessary to develop a new SVBe Key
property of this format is to be simple as possiBie if we want
to extend it too much, then we will make it too qdex. In this
case it seems better to use directly SVG.

E’hilippe: We agree, the VEC format must stay simple as
possible. However it could be updated for improvetr{kke to
correct the “arc problem”). My felling is we have keep the
VEC format because the SVG one is to hard to mafagthe
users (especially the path tags). But if theredata preservation
problem we have to change it.

Mathieu: | agree the SVG is hard to parse. However thatave
do is to use the SVG from the evaluation side (tlamagement
of the model database) and to provide VEC datahw t
participants. Like this, we will take benefit oftlvailable SVG
editors. Moreover, we have already some SVG/VEGreder.

Philippe: | agree, only the evaluation framework has to deal
with the SVG. It could be a solution.

Philippe: However, concerning the general browsing process
we’'re talking about, a problem still remains. Nitthe models
are in a vector graphics format. Especially thesoeetracted
from the real documents. So, at then end if we ldgva vector
graphics based browsing we won't be able to broalksé¢he
models. | propose in that case to investigate e af raster
based signatures. Indeed, you can easily converbivdata into
raster. We can study some well known methods hikeRourrier
Transform or the R-Signature.



Mathieu: Yes you right, but with a raster based signatune yoThe evaluation of other domains could wait.

will be able to browse only at a shape similariydl. You won't
deal with the primitive filtering or the composttigelations. To
do that, you have to handle vector graphics mod#lays to
solve this problem are to apply a vectorizatiom sieto re-edit
vector graphics data from the bitmaps.

Hervé: In all the cases, to use a raster or a vector graplased
signature, you will still have the problem querytialization.
How to start the browsing when you have to use @Bdescribe
a wished model? Another possibility to retrieve thedels is to
use hand-sketch queries [27].

Mathieu: One important point to highlight is that the
participants consume the tests. | mean, once #tg tsed they
expect other tests in order to proof their workgheut any
return on the used tests. At the end we know nawllitbe very
difficult in the future “to refresh” the real-lifeests due to the
time delay to constitute them. The “production”lwibt follow
the “consumption”. Concerning the synthetic apphoahe
problem is to evaluate the quality of the produdathbases. The
only criterion we have is to compare the systeesllts on the
real and on the synthetic databases. So, in thedastes it will

Ernest, Philippe: Not all the people could have plot tablesPe necessary in the future to combine the syntreiit the

Another simple solution is to add metadata in adhaser way

real-life approaches. The first one allows to paldatabases

edit these metadata won't take to much time. Weat@ady do @llows more flexibility in the production, and teal with large
that in the EPEIRES platform, each model is deajt pAmounts of data. So we have to take keep coheweitioy their

couples “property + value” (you can propose sevesaples for
a same model). You will find more details aboutuked process
in this publication [24].

combination (i.e. if the real-life databases ahi@ectural then
synthetic ones must be same).

Margal: Also, one advantage of architectural drawings é&rth

Mathieu: The metadata could be a solution when thHCh graphical symbols. The Electrical diagrams ehdess

groundtruther (i.e. people doing the groundtrustgkilled in the
domain. Indeed, he must recognize the symbol (bovits name
“i.e. the metadata”) in order to retrieve it uskeyword(s) in the
model database. In the case of complex domain (avitligh

number of model) it becomes harder to do it. Treugdtruther
could then waste lot of time to explore the datalap testing
several keywords. The use of signature to retribeemodels
seems to be the alone solution. However | agreetive Hérvé's
comment, the problem is to initiate the query? Thitgalization

problem makes this approach impracticable withaihgi an

hand-sketch interface. | suggest here may be anethg to

explore in order to overcome this hand-sketch soiuthe use
of graphics taxonomy [31]. The user should findnitsdel by

browsing in a shape tree or graph. The low levéisukl

represent the basic primitives (arcs, straightsliretc.) and the
high ones the complex shapes (square, cross, diretm).

2.4.2 Domain scalability

expressive symbols (i.e. | mean that they are ceegpof few
lines, loops, etc.). In that sense, it seems masy ¢o do the
localization/spotting from architectural drawingdt will
encourage the participants to do the Contest.

Jean-Yves:| agree, the architectural symbols are more sittaple
discriminate on the images. But the electrical sgimipresent a
high level of variability in regard to the architeral ones. They
contain filled primitives and belong to a large rhenof model.

Jean-Pierre: | agree, the electrical diagrams present better
properties to test the scalability of methods tthemnarchitectural
drawings. This is a large number of models (sevVeuabreds).

Mathieu: Yes, but in regard to the model scalability topauy
agree that we won't be able to deal with such nurabmodel in
the electrical diagrams.

Philippe: We have to take in mind that our purpose here is to
test the localization, not the classification athi& past Contests.
So scalability in the case of whole drawings is agpriority
objective. However, | think this scalability wilelnot a problem
with the PIVERT platform. We have already toolstowse in

Jean-Yves: At this time the EPEIRES platform has beerh® model databases (tags property + value). Theaired

dedicated only to the architectural drawings. k& igity to limit
the evaluation on a single application domain (tberplans).
Electrical diagrams could be also interesting far ¢valuation.

Mathieu: The third edition of the Contest is a kickoff
concerning the evaluation from whole documents.sTh
constitutes an important gap for the systems anlirtiv the
Contest to a single domain seems to be fair. We bhwsen the
architectural drawings in recognition to their egting
properties concerning the connectivity and the raton of
symbols. We can also consider the electrical dragrdut it will
be done in a second step.

Ernest: Off course for a full evaluation we have to incuather
document domains. But we have to start from a pbist,

architectural drawings is a good starting one. W#é see
following the first evaluation campaign to produtber domain
databases.

Hervé: | agree, we have to finish the evaluation framéwivst
(i.e. document, groundtruth and performance cheriettion).
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problem is the groundtruthing time. At this time tEPEIRES
platform has been used only for the groundtrutleiitporplans.

It seems difficult to include other document donsaimthe next
months (we have already overflowed the deadlings).it is

Ibetter to build only synthetic floorplans in ordercompare the
systems' results as soon as on the real and @ytitieetic data.
For the future we plan obviously to include othercaiment
domains, and obviously electrical drawings. Thik @fiange the

localization context, so it is a “next priority @gfive”.

Mathieu: OK, so in this case this scalability difficultymains
only from the synthetic side. We have to integraimilar
browsing method in the 3gT system in order to et it.

Jean-Yves: Ok, but in all the cases having synthetic eleckrica
diagrams with 20 models is better than having rectektal
diagrams at all (and only architectural drawings).

Mathieu: | can produce synthetic electrical drawings, uare
people must agree that we will have only synthddcuments
(not real ones) with a low number of model.



3. Performance Characterization
3.1 Introduction

Mathieu: in the case of symbol localization the charactian
becomes harder because the matching between thedgtauth
and the results is done between object sets (awitg centers,
bounding boxes, regions, etc.). These object sets be of
different size, and large gaps can also appearecnimg their
localizations. As defined by [6] five matching casean be
done, we show them in the next Figure: single,tsptierge,
missed and false. Moreover, combinations can aksaldne
within the split and merge cases.

AN

single
split

%erge

O Gravity center
groundtruth
recognition results

miss

O
false

combined

Mathieu, Ernest, Marcgal: These cases are the basis of th
characterization of the localization. Their detectimakes
possible the computation of the recognition rates the ROC
curves (i.e. precision vs. recall). The remainexbfam is now to
detect these cases from the groundtruth and thersgsresults.
Several approaches could be used according toathdiéd data
types (point, bounding box, polygon, etc.).
Jean-Yves:Question, who will be able to realize the algarith
for the comparison (i.e. matching) of the grountitrwith the

provided results? It could be very difficult accogl to the
previous choices.

Mathieu: Yes you're right, but we have to try it. | havesally
realize a “near” programming task in the past [383y be |
could try again.

Marcgal: I'm working on such task at this time, | have @grain
progress.

Mathieu: Concerning this problem | have a first commeng th
localization cases (split, merge, single ...) withange the
ranking and the recognition results. | summarizegtoblem on
the next table.

GT Res Pre Rec

1 1 = =
1 n - =
n 1 = -
1 0 = -
o 1 - =

= (no variation) - reduce the precision or the Heca

Mathieu: The question is to know now if we have to evaltate
one or two steps. Indeed, the localization resudtdd change a
lot the matching ones. May be it could be goodghimevaluate
these two levels in a separate way?
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Mathieu: Then, if we consider all the possibilities we have

different evaluation scenarios: localization, cifasation,
ranking, recognition and spotting.
%
.
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%ﬂl ization

spotting

Mathieu: Obviously, we will have to use different benchmark
databases. Indeed, a given database could havepgopelties

for a given task, but not for another. At this tirhéhink we can

consider two main database properties: localizatemd

matching. The whole drawings (like the floorplansdathe

diagrams) have to be use to evaluate the locaizatihe

segmented symbol databases present better prepeuie
evaluate the matching (classification, rankingiided, we have
no localization step, the methods can be evaluatdyg on the

matching results (testing the scalability, sepditgpietc.). The

bags of symbol allow to test the methods on thaliration and

scalability criteria, so they correspond to “hybrithtabases. At
last, the cropped symbol images are similar tosthgmented
symbols but with parts of background.

Localization

Matching



Hervé: In any case, if we evaluate the localization in aMathieu: | agree, we have to provide different groundtruth t

independent way from the matching, we have to heesame
prior knowledge. | mean, to use the QBE for thetsppand the
model databases for the recognition. At the endwllgest the
localization results, but using a spotting/recdgnitcontext.

Margal: | not agree with the idea to evaluate the systentwad
steps. You have to define an evaluation protocattich you
will take into account as soon as the localizatenmd the
matching results in one shoot.

Philippe: | agree, we have to keep in mind the final goabwf

evaluation: the recognition and the spotting. Tawalization is
not a priority objective, it is just an intermedid¢vel (e.g. if you
evaluate the localization why not to consider othsks like the
vectorization or the image pre-processing). At gase of our
evaluation framework | think this will be an errar consider
such “extra” criterion. Moreover, | think we have study

carefully the relevance of this criterion beforet this time |

don't see any positive argument to valid it. Ifuge it, | propose
to keep it for the evaluation people (not to malkeuiblic). We

will be able like this to study its relevance.

Mathieu: Yes, but some systems are interested only in t

segmentation [20] [21], then how to evaluate them?

Ernest: | agree, the spotting systems are often black h®@m
this case the one step evaluation seems to beettechoice.

However, some recognition systems work in two ste;E

(localization and then recognition). So, for theystems we
have to propose a two steps evaluation. | propese tio do the
following evaluation:

« localization only
« localization + classification (i.e. recognition)
« localization + ranking (i.e. spotting)

Jean-Yves:I'm ok for to evaluate the localization, spottingla
recognition independently (3 types of tests).

Hervé: Same.

evaluate these different applications.
3.2 Localization characterization

3.2.1 Groundtruth is points.

Philippe: Based on the EPEIRES discussions the groundtruth of
the localization corresponds to points.

Mathieu: How will we decide of a possible overlapping
between a result and the groundtruth in this chse€an when
you won'’t have equalities between two points.

Ernest: We have to use automatic thresholding methods to
match the points together (based on a clusterindisiinces
between the points). Another possibility is to wsesliding
threshold, and next to display the different |azation results
according to the different sliding values.

Philippe: One problem concerns the distance to use between th
points: Euclidean, min max, etc.

lBehilippe: Another problem is the impact of the sizes of sylmbo

on the localization errors (ig. these errors wilange a lot
between symbols of 50*50 px and others of 200*200 p

PEIRES report 2006: Using only a point in the groundtruth
makes impossible the evaluation of the scalinglteguovided
by the recognition methods.

Mathieu: Moreover, using thresholding techniques with points
will make impossible the identification of missettidalse cases
(it could associate very far objects that will nfounded as
single or split cases).

3.2.2 Groundtruth is regions

3.2.2.1 Groundtruth is wrappers

Jean-Yves: | have some additional questions/suggestions about

this point:

- For the localization we have to evaluate differsnbetween
positions and sizes of Regions Of Interest (ROI)tlie
groundtruth and in the systems’ results. So questitat is a
ROI: a point ? a bounding box ? etc.

» For the spotting we have to evaluate the pertinesfcthe
ranking returned by a system. So question, whatranking:
an ordered list of image name ? an ordered lishafjle names
+ degree of pertinence ? an ordered list of regmfrinterest
with image name ? an ordered list of ROI with imagene +
degree of pertinence ? etc.

For the recognition we have to evaluate the pertineof the
whole document interpretation. So question, whatan
interpretation: a CAD file ? a SVG file ? a ligtsymbols ? a
list of symbols with confidence rate ? | think wdlwhoose
the last item ! So question, what is a symbol 7o&tp? a
bounding box ? a raster image ? a SVG descripti@arCAD

description ? etc.

Finally, about this point, my opinion is that itlibe easier to
generate different groundtruth for each type of leation
(localization, spotting and recognition).
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Tony: The focus here at the moment to be on matching the
ground truth and results. | think that's fine, buvondered if
there was some way to put error bounds or a pilityab
distribution around the two types of data elemerather than
just thinking of it as point-point matching. Cowled make some
measures of e.g. the size of the inked regionsnarground
truth and reported results in the original drawjngs
where original drawings exist?

Marcal: | agree, to solve the problems of point to point
matching we have to use region data in the groutidtr

Jean-Yves:Why not use bounding boxes.

Mathieu: The thresholding problem is solved in part if we us
bounding boxes in the groundtruth. Indeed, we cse the
outlines of bounding boxes as natural thresholdsth&s time
this solution is possible in the EPEIRES systenu(ioling boxes
are defined in the groundtruth).

EPEIRES report 2006: An including test of point results could
be define from the bounding boxes

Philippe: There is only points in the EPEIRES groundtruth
(upper corner and lower corner), but we can recoosthe
bounding boxes from these points.



EPEIRES report 2005: The bounding boxes are, may be, notake a binary decision) more than having accuracy.
the best way to outline the symbols. Some othemg#acal \athieu: Yes, but you could have some limit cases for which

shapes (like the ellipsis) could have better prioger you will take false decisions. To use polylines|vellow to

[ = avoid these cases. You will compute ever betterlapping
7 ; il ‘, rates than using any bounding boxes, ellipses]lplgrams or
ﬂ""ﬂ \ I:) @ others wrapper objects.

— : Hervé: Yes, but in the case of real-life documents to duit
contours in a manual way (from symbol to groundityutill be
time expensive.

‘Mathieu: No, because we can keep the EPEIRES approach (i.e.
to overlap the model images on the real drawingsgus
vertical/horizontal scaling processes). We can nextract

) the external contours from model rasters in anraatc way. It
EPEIRES report 2005: Another shape to use is thegyists many algorithms to do that like the one Bf [This
parallelogram (rectangle without parallel edged)isTobject process is faster: it is done using a single licansing step.
could have better overlapping properties than thests in the  However, I'm ok to say that these contours wilklpsecise in

case of oriented symbols. comparison with the vector graphics ones.

EPEIRES 2006:1“ the end we plan to use rotated boundingeryé: Extracting the contours from the vector graphidsies,
boxes, the boxes' centers (crossing point of thgatials) will be  |ineg. arcs) could be also a complex operation, beaig will be

Mathieu: | propose to talk here about wrapper objects?

EPEIRES report 2005: A problem remains in all the cases
according to the orientation, the bounding boxagdmatch in
better way than the ellipses (see the tub belovaly bk we will
have to use a shape adapted to the symbol oriemtati

use to locate the symbols. harder to do.
r 1 Mathieu: Yes you're right. This process consists in findamg
object path (composed of arcs and/or straight Jiststing from
] _ ' a line graph. So, you have to build the line grfigt. Once this
' ) line graph obtained it is easy to obtain the linestders, and
i then the external contours using techniques likg9§10].
line graph border extraction contouring
| e
Ernest: | agree, | think we must to keep things simple as
possible for the groundtruth. | recommend here dhented
bounding boxes, that all. . .
Mathieu: We have to take care because the best shape not | | ']'—'I' i |
depends of symbols’ orientations but of models. Eome L & —

models the bounding box will be better in the nat®d case; for Mathieu: The most complex part in this process is the bugldi
some others it will be the opposite. Also, for samadels it will  of line graphs [9]. Especially in our case becaunsey mistakes
be impossible to find a best shape, all of them giile near exist in the symbol models as shown below. Thestakés are
overlapping rates. At the end to take into accailinhe possible the unconnected ending points, the overlapped,lthesbroken
cases you will have to consider a large numberiffiérdnt lines, the missing junctions, etc. Indeed, the nwtave been
shapes (triangle, star, parallelogram, diamond).etc obtained using graphics editors (i.e. the WYSIWYiGhpem).

e PN
(== << >> gﬁ@%- [t % e

(3) Metadata extraction

Model in vector
araphics form Line graph

Well rendering ! Well structured |
o a ] 10N

= — _J—» i
3

layer float space heterogeneous objects

3.2.2.2 Groundtruth is contours Mathieu: However, in order to strap this building probleng
can compute the contours from sample points of lihes'

] o borders. Like this, it will be not necessary tol@uhe line

Marcal: In order to avoid the weak .preC|S|on.probIems Otf,]raphs. We will extract the sample points fromta# lines’
wrappers why not use contours (i.e. polylines) i t phorgers, and next from these points we will be ableompute
groundtruth. the external contours. To reduce the complexitycar also
EPEIRES report 2005: The key objective of our reduce the number of point using a polygonalisasitap. The
characterization is to detect the good and badiatins (so to obtained contours will be not so precise than it previous
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method (they will contain some mistakes), but |mge they - iy
will be enough fine for our evaluation objectives.

N

R |

|
]
I

contows conwes hull

' Mathieu: A problem still remains with the convex hulls, for
some symbols the precision could be weak as wélbthunding
boxes. So, we gain precision for most of modelsrmttfor all.

Margal: Ok, you will loose precision but the mistakes a@st At the end this solution looks like wrappers, thiegision gains

of the time imperceptible. Moreover, if you compatee depend too much of the considered model.

precisions gave by this approach with the wrappergou have

samples mistakes

Salllld]l k

a deep gap. N /
Mathieu: A last point to discuss concerns the complexitthisf
contour extraction step. | think it will be not eoplem in all the
cases. Indeed, we will have to compute the contonlg one / \

time during the whole evaluation process. Obviouslg can
generate these contours from each model at theegsoc
beginning, and then to store them in the model fllext, it will ~ 3.2.3 Groundtruth is rasters
be only necessary to rotate or to scale these eontiuring the
groundtruthing process.

Hervé: Comparing two contours (i.e. polygons) togetheridou
be also a complex operation.

Philippe: If we plan to use contours to be more precise, mdty
using directly the rasters ?

. . ) ) ) _Mathieu: In our case we can't use directly the rasters.dddé
Mathieu: The complex part in this process is the junctiogq, compare at a pixel level you will be able teeténto account

detection between the two polygons. You will findgaod ~ ements of background. These elements will redoer your
tutorial heré on this topic. The most famous algorithm [11] do ioverlapping rates as shown below. The only wayolgesthis

. 2 . .
with a O6" log n) complexity (withn the number of segment). o qplem is to use label maps to represent your wittathree

However, that we can do is to test the overlapieigveen the |heis: plack pixels of symbol, white pixels of dyohand other
bounding boxes before starting the comparison ofags. The pixels that won’t be considered (e.g. the borders).

bounding box comparison is faster, this will linfie number of
contour comparison to and then the whole complexity
additional comment, | believe that our polygons be so big,
so at the end the comparison time should be rebfmna

Marcgal: You can use different techniques to strap the
complexity problem. The first one is just to loak the outside /

inside lines’ points of polygon to compare. Anothelution is to result
compare them at a raster level. | both cases ybapproximate boxes: 100 %
the overlapping, but you should loose few precision pizels: <100%

Mathi_eu: Other solution to rt_educe _the complexity is t0 US§yathieu: Moreover, in both cases (contour and label map

“dc_)mlnant cor_ltours”. The key |d_ea will be to loak the ending comparisons) you will obtain the same result. Indeehen you

points of the lines, and next to find the convelshu compare the external contours of a given symbal, gampute
then theC surface equals its number of black and white pixel

C=b+w

Margal: | use convex hulls in my characterization approacldervé: Yes, but two symbols could have a same external
From my point of view, they represent a good comipfe/ contour with a different pixel composition.

accuracy deal between the wrapper objects and the “
contours”. Another interesting feature of convexldius to

represent the symbols with a single contour. Indéeid then

easier to match two contours together than corgets.

Mathieu: You're right, but for the localization we are not
2 http://www.geometryalgorithms.com/Archive/algorithfi.08/algorithm_0108.htm interested to have a similarity distance betweersgimbols (e.g.
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here a rate of common pixel) but just an overlaggiriterion.
So, in this case we need only the external contmco®mpute
this overlapping rate. This means that the whitéldack pixels

following symbols are equals (if they are centeaédhe same
point). Their similarity comparison will be done rihg the
recognition and the ranking step (with the ranle, thcognition

of symbols are considered as same in the casecofapping. label and the confidence rate). However havingcdorgraphics

Mathieu: Moreover, when you have models in a vector graphi@oundtruth allows to keep a full representatiorsginbols. |
format (like in the synthetic approach) you wilséoprecision in Mean, if you store your groundtruth using boundioges you
the contour comparison if you come-down to bitmap/On't be able next to compute contours or convelshin this

representation. Especially when you compare rotayedbols Case it could be a good idea to keep a full reptesien of

(the rotation distorts the raster models of symlpls not the
vector graphics ones). Using contour of vector hiegp will

provide a better precision than using the onesetdd form the
images. Also, using label maps needs more memastote the
objects to compare. It can also need more time atstipn

according the maps’ sizes.

Marcgal: Ok, you will loose precision but the difference ktbbe
is very small. Concerning the come-down processrbohsure
that doing the raster comparison could need so troe

3.2.4 Groundtruth is vector graphics

Jean-Yves: And what about vector graphics? the groundtrut

could be an SVG or CAD representation of symbobbthe
document we are looking for. It is our ultimate boa?

symbols in the groundtruth.

3.2.5 Results are points

Mathieu: When using points for the results a problem still
remains, it will make the detection of merge ca@eg. two
groundtruthed objects recognized as a single ongdssible.

Jean-Yves: In the case of spotting systems this merge case

peceurs frequently, it must be taken into accourd ean't be
considered as a missed one.

Marcal: | agree.

Mathieu: In the case of the vectorization or the documerlathieu: A solution to solve this problem (without usingyan

understanding yes it is, but not in the case o&tmebol spotting
and recognition. We have just to provide labelgamks with
corresponding localization.

Mathieu: One additional precision, | think when Jean-Yve

talks here about vector graphics he means set afnnected
lines. Indeed, “vector graphics” is an ambiguousmtéecause
you can store region objects (e.g. polylines, baumdoxes,
ellipsis) into the vector graphics files. Howevienaven't better
word to propose, so we can keep but by taking oéréhe
meaning confusion.

Mathieu: At this time it is the solution we have in the 3gT

system (the synthetic document engine). We use Imddea
vector graphics format (SVG) from which we comptite
bounding boxes.

Philippe: It is not the case in the EPEIRES platform: we us,sI

image models. When you deal with real documents gamit
have models in a vector graphics form.

Marcal: There is a big confusion here, my felling is wél sti
discuss about scanned paper documents. Howevet,alsbat
the digital ones (e.g. CAD and SVG files, screetsftln the
true life | agree we have a large number of pamanised
documents, but also a huge part of digital ones. @faluation
framework has to deal with these digital documeH&ving a
SVG representation in the groundtruth is an exotllidea.

region information from the systems) could be te aseporting
technique. In this case, we will use only the dei@points by
the systems. We will report next on each point tigeals

gegions” defined in the groundtruth (i.e. boundibgxes,

contours, etc.). Like this, we will be able nextdetect the
overlapping cases from point results.

goun diruth
detected

/‘V

is a copy of
C

direct reporting

arcal: How will you deal with the orientations of symbols?

Mathieu: The orientation data are stored in the groundtnath.
will be then just necessary to translate the grautited object
of dx dy (the x,y distances between the gravityteeof the
groundtruthed object and the detected point ofesykt

Hervé: In an evaluation perspective of the symbol spottirey
systems have to provide also region data. Indeed| fesults
will be presented as a sorted list of cropped imdgaisers. So
the systems must have segmentation results ofespsymbols.

Mathieu: | think we have to take care to not do confusiorl1JSing region result seems necessary if we wanvafuate the

between: to have a vector graphics groundtruthveduate the
symbol recognition/spotting, or to evaluate thetegzation or
document understanding. From my point of view usmagtor
graphics in the groundtruth is more the purpose tho
vectorization evaluation systems [25] [26]. We mksgp in
mind that the purpose of the localization charazagion is not
to have a similarity distance between the symbiogs in this
case it could be a rate of common lines) but justudace
overlapping. From the point of view of the locatipa the two
16

spotting.
Mathieu: | not agree because the results could be also diewe
directly on the whole images. Each result could lin given
localization point inside an image, the user cagdtthe browser
to adapt the view (to shift, to zoom).



3.2.6 Results are regions

Mathieu: The first problem concerning this point is that att
the methods/systems will be able to generate redgban.

Hervé: | agree. In this case | propose to make the evaluaff
systems' regions as optional. | mean: to propose
characterization tool that will be able to takeoiaccount these
regions, and next to let free the people to eveltizir systems
on these aspects.

Margal: Itis fine for me if we compare all the systems aame
level. | mean, for the systems able to provideaegiwe have to
compute the characterization as soon as from timespand from
the regions. Not only from the regions becausestlstems can
provide them.

Mathieu: In all the cases, to use the detected regiong¢iselts
of systems) gives the possibility to the progranstertune their
systems in order to coerce the localizations. Iddé#ey could
be able to propose detected regions of large diimensto
constraint the overlapping with the groundtruth.

i detected

Margal: | don’'t understand where is the problem in thise@as
This tuning is just a parameter that the participamave to
precise. We shouldn’t consider it as a cheat problé the
participants can set their systems so it is a ptppef their
approaches.

Mathieu: Yes, but a system could give very different results

according to its setting. | don’'t want to forbidchusettings, but
may be it could be reasonable to fix a limit (engt to provide
Regions of Interest that will cover 80% of a dragyjin

Hervé: May be one way to use the detected region andive so
this tuning problem is to use threshold for theramping (i.e.
more than 50% then the symbols are overlapped).

be to define several groundtruth (one by recogniticethod).
However the groundtruthing step is already harderi is time
expensive for the real data the amount of datadcbel very
high). So defining several groundtruth seem n&adistic way.

Hervé: To solve this problem we can use adaptable thtésigp
t@ the methods (i.e. not to have a binary decistep “rate > 0
then overlapped” but to do “for this method 30%reeponds to
a large overlapping”).

Marcal: | have another proposal. Let us to use deterninist
overlapping criterion, and next to study the impaétthe
localization through the systems’ results (i.e.R@C curves). |
present an example below. As you can see, the ethoth falls
drastically whereas the three other perform sityildespite the
difference in their ability to perform a fine or meocoarse
localization.

3.2.7 Mapping criterion

Mathieu: | propose to talk about mapping criterion concegnin
the evaluation of localization because it lookselie map
comparison (i.e. any object set with localizatiatadcould be
considered as a map) . We have to find where andhich way)
the maps are dissimilar.

o
N

Jean-Yves:To analyze the results it seems important to predu
for each drawing a viewing of the result / grounttirmatching.

EPEIRES report 2006: The retained proposal to compute the

]

Rashid: Well, as the visual analysis may vary from person t910bal spotting criterios for EPEIRES is:

person (and system to system) it is very diffitoiix a common
threshold. A resulting region may not include theole symbol
for a given system but let 80% of it, and to repreés good rate.

Mathieu: | agree, it is very difficult to use a common threlsl
because the dimensions of detected regions wilhgha lot
according to the methods. At the end we could éefinvery
dependent based threshold.

Proaision =E Reeall = E
" A [
_F+R_EBA+EC

& _
2 2AC

EPEIRES report 2005: The methods (statistical, structural orEPEIRES report 2006: It exists perhaps several ways to

hybrids) could give very different results concemithe
detected regions because they provide very diffggemitives.

If we use their results to evaluate the localizatie have to
think about a very adaptable evaluation measuree T
determination of a fixed threshold is not a goolditson.

EPEIRES report 2005: To solve this problem one way could
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compute such criterion. At the end the combinatibthe P and
R is just a proposal, may be it will be more untierdable to
present the P and R in independent way.

'N/Iathieu: Yes, like with a ROC curve.

Mathieu: From my point of view computing the mapping looks
like a Precision / Recall computation but not ekadtpropose



here another way to compute the rafghe \ is the probability 3.4 System taxonomy
operator).

Jean-Yves: What other kind of “a priori” knowledge can be
used to implement the systems, only the modelymbsls, or
B such other information?

s=_ 8
AVE+EB+CFE . . . .
Mathieu: Pre-processing chains are an important feature we
must take care.

Hervé: | suggest candidates should NOT use pre-processing

\\_ﬂ_, course, as they should not try to infer the backgdoimage.
Hervé: | have no precise idea on the problem but | moreeag Jean-Yves: | don't understand “candidates should NOT use”
with the proposal of Mathieu than the one of EPESRE what does it mean?

Mathieu: In both cases the problem is how to evaluate thie s Hervé: | mean that the evaluated systems should try ¢othes
and merge case (good or bad solutions). One way define least knowledge on the domain. The purpose of tisenot to
parameter weights for all the cases and to sefyiftem next (i.e. separate components that can be discarded accaodirmgious
a split and merge case could be considered aothg pot a 1.0 criteria (width of the lines, length of the lines)d so on) from

point). the initial set of components. We are not realtgliested on a
EPEIRES report 2006: The reject could be also considered fofriterion able to separate what belong to the syrolass from
the localization evaluation. what do not belong to the symbol class (e.g. leitsktabout a

document whom symbol layer is assigned to a specdior).
Candidates should provide details on their methddl.if they
think they take advantage of a specific preproogssbol or
previous knowledge domain.

3.3.1 Characterization of the classification Jean-Yves: | not agree with Hervé when says: “We are not
really interested on a criterion able to separdtatwelong to the
Mathieu: Concerning the classification step there is “hugeSymbol class from what do not belong to the syntt@ss”. In
works we can use from SymbolRec [12]. However vatziut the contrary, I'm currently trying to find geneddteria able to
the reject criterion of methods [13], there is mmteibution in  Separate what belong to the symbol class from qiags of the
SymbolRec about that. drawing in a generic way. For me it is the deforitof what we

EPEIRES report 2006: The reject has to be considered in ou(r:aII symbol spotting’

evaluation scheme. It is important also to includther Mathieu: From my point of view it seems difficult to coerite
evaluation criteria (than the recognition ratels} ihe symbols' candidates to use predefined knowledge set angrpressing
orientation and scaling. chains. That we can do is to fell free every baaiyt in the

Mathieu: Based on the learned data we have planed to prodLg:valuann to subscribe the systems to given categorhese

(see section 2.3.2) it should not so complicatgoto a‘?egorlgs will be defined "?‘CCOVF"”Q to t_he useshpocessing

_ s ) and previous knowledge. Like this, we will comptre systems
Margal: It is necessary also to take into account theidente partial way (with pre-processing or not, withateing
rates of methods. databases or not, etc.). During the past editidgrSamtest the
Mathieu: Yes but the distance used by the methods will Iog vesystems have been compared together without atigatiens. |
different, how to compare that? suppose at this time it was a wrong way, like aomgetition
you can't consider as same the participants (@w.tb compare
a moto-cycle with a cycle? the second uses no ehgin

Jean-Yves:| agree with Mathieu and the last sentence of élerv

o . . . The best solution is probably to let participardégg what they
Mathieu: Concerning the spotting the systems have to provi ant but they have to describe their method prégcise

some ranked lists with or without similarity measurthink we . :
can take benefit of the past experience of CBIRpewith (algorithms for preprocessing, knowledge used) etc.

3.3 Characterization of the matching

3.3.2 Characterization of the ranking

papers like [23]. Marcal: | agree too.
Rashid: Another way for precision/recall accuracy can hednl Herve: Of course, you're right. | wanted to highlight treaty
on the following confusion matrix [14]: preprocessing tool is able to detect explicitly blagkground (or
‘ ‘ the text layer), and implicitly the symbol layerokover, it will
Predicted | Predicted 0 Predicted 1~ Predicted 0 be a pity if such a treatment may be used withoytmowledge
= true false — ‘ of the symbols to be spot (this is the minimumjha extreme
= P N o ) hits m1Sses
&|  positive | negative E‘ _ case.
N ‘ @ ]b Mathieu: Ok, but the problem is now to define a method to
;‘ false true 2 false © d correct compare the systems together (from a modellingtpufiniew)
£| positive negative & alarms rejections that is not easy. Tony has done previous worksisrtopic [22].

Ernest: | agree, we have to define a model.
Jean-Yves:I'm agree too
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Hervé: Same.

3.5 Methodprofiling

Mathieu: Testing the scalability of methods is good thimgy, |
argue here that the usual evaluation process esmtidlel sets
(25, 50, 100, 150, etc.) in “black box” way. Thé&eo previous
idea concerning the types of symbol in these sats (hey
composed of several or one connected componedi(s}ihey
contain arcs or/and straight lines, did they filhot, from which
domain did they belong ‘electrical, architectuetk.). Better
than telling “this system works well with the synhimoodels 1,
16 and 32" it could be a great idea to have previmetadata
concerning these models. The key objective couldobénd
“families” of model on which the systems work bett8ome
considerations are presented in [2] about thistpopposing the
method vs. data based analysis of results. This tajses the
problem to extract and/or to define well formed adetta from
symbol models.

Hervé: The analysis of results may take into account such

metadata: does the symbol is disconnected or no&a dt
contains filled shapes? etc. | guess we have tduseas many
characterization results as we have meta-classggmdjols.

Computer Science (LNCS)ages 104-127, 2002.

[2] K. Tombre, S. Tabbone, and P.Dosch. Musings @ymbol
recognition. InWorkshop on Graphics Recognition (GRE@)Iume
3926 ofLecture Notes in Computer Science (LN@&pes 23-34, 2005.

[3] E. Barbu, P. Héroux, S. Adam, and E. TrupitusBering document
images using a bag of symbols representation.Inkernational

Conference on Document Analysis and RecognitioDAIR), pages
1216-1220, 2005.

[4] S. Aksoy and al. Algorithm performance contdsatinternational
Conference on Pattern Recognition (ICPR)lume 4, pages 870-876,
2000.

[5] M. Delalandre, T. Pridmore, E. Valveny, H. Leati and E. Trupin.
Building Synthetic Graphical Documents for Perfonoe Evaluation.
Workshop on Graphics Recognition (GREC), pp 842807.

[6] I. Phillips and A. Chhabra. Empirical perforntanevaluation of
graphics recognition systemsPattern Analysis and Machine
Intelligence (PAMI)21(9):849-870, 1999.

[7] Y. Shima, T.Murakami, M. Koga, H. Yashiro and Fujisawa. A
High Speed Algorithm for Propagation-Type LabelBased on Block
Sorting of Runs in Binary Images. In Internatio@nference on
Pattern Recognition (ICPR), pages 655-658, 1990.

[8] A. Ferreira, M. Fonseca, and J. Jorge. Polygetection from a set
of lines. InEncontro Portugués de Computagao Gréafica (EPGapes
59-162, 2003.

9] D. M. Mount. Geometric intersection. In 2, ettitThe Handbook of

EPEIRES report 2005: It exists some compositio_n relatior_lsDiscrete and Computational Geometiyages 857-876, CRC Press,
between some symbol models. May be having previoggos.

information concerning these compositions couldarpsome
classification/ranking errors.
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Jean-Yves:Yes, very good. But here we deal much more withteraction between classification and

recognition than with spotting, no? If necessany,Tours we
have databases of symbol model with filled shapéesed filled,
thin shapes, flexible symbols, etc.

[10] K. Zouba. Un algorithme pour la constructioe draphes de
régions a partir de graphiques vectoriels. Mastbgesis, Laboratoire
PSI, Université de Rouen, France, 2005.

[11] J.L.Bentley and T.Ottmann. Algorithms for refiog and counting
geometric intersectiongransactions on Computers (T,(28(9):643-
647, 1979.

[12] E. Valveny, S. Tabbone, O. Ramos, and E. gil. Performance
characterization of shape descriptors for symbgrasentation. In
Workshop on Graphics Recognition (GRE@3ges 82-83, 2007.

[13] T. C. W. Landgrebe, D. J. Tax, P. Paclik, @dw. Duin. The
reject penfnce for

distance-based reject-option classifiePattern Recognition Letters
(PRL), 27(8):908-917, 2006.

[14] J. Davis and M. Goadrich. The relationship wn

Mathieu: I'm not sure. The spotting uses a ranking step (i.grecision-RecaII and ROC curves, 23rd internatimmiference on

similarity sorting) following the localization. Theatching of
systems' results with such metadata could be ggtied to
analyze the ranking. It could explain some err@tected in the
precision/recall curve of some methods.

Ernest, Philippe: In the same way than the model scalabilit

section (section 2.4.1) we can use metadata edit@thand user
way [24] to perform such characterization.

Mathieu: Concerning the profiling I'm not sure that this way
valid. Indeed, to find correlation between the egst' results
and the symbols' metadata we will have to extriatge number
of heterogeneous features from models. It seerfisudiffor me
to do it without using an automatic approach.
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