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Abstract

The technological advances have made possiblegbhelapment of multiple computer applications that cegister
behaviour in real-time. For example, the visualarabf images using software such as SOF-CODER (doredsal,

2006) or MOTS (Castellano, Alday & Perea, 2008) hager the last six years, brought greater precisiod
versatility to observe behavior$he present paper describes a new multiplatformnvsoét application, LINCE,
whose versatility makes it ideally suited to obserbehavioural analysis, i.e. in sport performai@amerino et al.
2011; Castarier et al., 2009).
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1. Description of LINCE

LINCE is a software application that overcomesta deficiencies of existing observational programs
i.e. the need for repetitive actions, limitationsthe video formats used, and the difficulty ofabing
program licences. To achieve the ambitious object¥ overcoming these deficiencies the first key
characteristic of LINCE is that it is free, with thothe application and its code being openly reddas
Furthermore, the documentation generated duringldpment of the application is available under a
Creative Commons BY-NC-SA licence. The applicatias been developed in Java so as to make it
compatible with existing operating. LINCE (see Figyd) can be used to observe any episode of bahavio
since it has been constructed as a software pachtegeautomates the functions of: the design of
observational systems, video recording, the calicuiaof data quality and the presentation of result
which can be exported in various formats (THEMEE®SEXCEL and SAS).

-~

Deskgn of tha

ol i @ Durtan Fegistey @ Data quality v
s trument F ke

- W

l _
kL : s

Category Datn
wpstem registry

Figure 1. Diagram showing the different functiofid.iNCE.

1.1.Functionalities of LINCE

LINCE offers seven fundamental functionalities:

The application overcomes some of the traditiomabfems faced in relation to the registration and
computation of observational data.

Installation in a single download: The download process provides all the featuresat@necessary
for the software to function (Java virtual machare a VLC media player that is compatible with most
multimedia files).

Construction of observation instruments: LINCE allows an unlimited number of fixed, mixedda
variable criteria. All types of criteria can be nifast without altering the data registers alreadyated,
and this means that changes and adjustments canadbe when first applying the observation instrument
(Anguera, 2003).
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Calculating data quality: LINCE can calculate Cohen’s kappa coefficient (€mh1968) for all or
some of the criteria by comparing two registeret dites,

Visualization of images. Practically any type of image (e.g. MPEG, DivX, XDWMV, AVI, MOV,
MP4 and FLV, and including current HD formats sashOGG and MKYV) can be uploaded and played
back to a precision of thousandths of a second/bRik can be controlled in various ways (on-screen
controls, keyboard shortcuts or even the centrdlrgght-hand buttons of the mouse), thereby enghitin
to be adapted to each user’'s way of working (sgarEi2).

Figure 2. The program interface, showing an exaripla the observation of children’s behavior.

Controlling the registration of data: The registered events, which can be modified, sli@wn
simultaneously with their time of occurrence angirtiduration in seconds or frames, thereby enalilieg
user to conduct diachronic studies involving a dption of multi-event sequences.

Versatility in the export of data: One of the key features of LINCE is that it can @xmlata to other
formats for subsequent treatment or analysis. Patabe exported to generic formats such as .csiechwh
can be opened with Microsoft EXCEL or with CALC iincOpenOffice. (see figure 3).

o S A s i .
S mehe | Deielme vk Benhgess . Pormdied Dt Freds  vels I
B L W AN | gy @] R Genew « J[ STt et KEdmme :i : ?I’ H
] R A az. (ee- - R O Feomiebi ey A
W HE e eyt (G (5 oW Y L Bt S el - r e P ?.....- ..-.l:‘-"-'..q.'.-
[, P—— y i s v - E Evides Erbin P
i. o s . i & - - ~ - = A— - :.'-
1 A B < Iy E ¥ @ " i i E L M u a ; ™
1 Thisrses Chorathanl Theguads Dursceint Thalisagy Dursdsdnl AGARRE 04 300U PUL DEBEC PRl 1D0LN BRATO 04 PORCHSn A, 1, AL KB, BETCRALING
2 a3 Bl BOMLT 00033 173 X3 AGM |
3 124 M DOO%0  OOOLE T 134 |
L] 1% 159 ool oA L3131 At PORH
3 T BT OOFIZF  OG0XD  LITIE. 3WG BCIPE
L3 Lo Lel 43 oxie s i 1881 Xy caliy
| 7 At Ma  pOsING COWRD T K P
M o7 41 OG3OS OO0 2AINE W Thic
) ot BOCR06 wrsss oo
1w
11
12
PRI o
‘.\ e B i i ..l_-.-m; = 4| .I:-ll]_i
e ————

Figure 3. Screen showing the EXCEL format.
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2. Requirementstoinstall LINCE

The minimum system requirements needed to rurstifisvare package are 128 MB of RAM and 200
MB of free hard disk space. After downloading tH&CE installer (http://www.observesport.com) the
first step is to run the program by selecting .elefore clicking on ‘Next’ to accept the licence
agreement.
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