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Popular Summary

Chatbots, sh as ChatGP and e Chat, hae in the last e ears beome ell non
tools that smbolises the raid roress o  researh. Te hae beome ell non or
their sabilit and are sed extensiel b both researhers and the bli. n arallel ith
the hatbots, there hae been a raid deeloment in other related elds shh as omter
ision and mahine learnin, here this thesis teats these sbjets.

o main themes rom the thesis are ositionin and reonstrtion o objets rom ame-
ras.  sin mltile amera, or one amera tain seeral imaes rom dierent ositions,
o an se a tehniqe alled trianlation to nd ositions. rdinar ameras e se to-
da are so alled rojetie ameras, here all oints alon a line in the romm ill be shon
in the same oint in the imae. oeer, it ill onlt b the oint loest to the amera that
ill be seen in the imae. rianlation ors throh s noin that a oint (or an
objet) is loated alon a line rom a rojetie amera, bt not here alon it. nother
amera, rom another osition and anle, an then ith a line o its on ross the rst. We
an then onlde an atal osition. Te objet and the to ameras orm a trianle, hene
the name trianlation. n illstration o trianlation an be seen in the to hal o Fi-
re 0.1. Us hmans an se this tehniqe to some extent ith or on ees, een thoh
reater distane beteen ameras (or ees) tend to ield better reslts. t hat haens
i e oer en ee, lie a irate? ter some time e hmans et sed to it and ntion
ell ana. Tis thesis is onernin this er sitation here e onl hae one amera, a
so alled monolar set. Ten, e la the abilit to se trianlation, hoeer, thoh
addition o mahine learnin and other soltions this roblem an be mitiated.

rtile  onerns ositionin and reonstrtion o ars, seen rom another ar. Tis is in-
tended or sel driin ars et here all other road sers in the iinit o hte ar needs to be
ositioned. xet ars, there are other road sers, hih artile  treats, here edestrians
and lists are ositioned alonside the ars. Tis an be sed in tra sreillane here
o ant to detet otentiall daneros sitations or aidents.

Te sbseqent artiles treats the toi o ositionin o ootball laers on a eld. Te o-
sitionin as made a art o reatin a irds-e-Vie o the eld, here it an simli the
detetions. Te method ored b reatin a sqare rid oer the eld, here eer sqare
as lassied as ontainin a laer or not, b the hel o a neral netor. o imroe
the erormane orretions o the ositions ere made in the same neral netor. Te
initial or as made in artile  ith an imroement in artile V. Te imroement
onsisted o on-aximm ression, a tehniqe that reents seeral detetions o
bein made on to o eah other. rtile V introded tilin o the int imae to the ne-
ral netor. Troh the strtre o the neral netor sed e ere able to arantee
the same detetions, on a small art o the ootball eld at a time. Te tilin is illstrated
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Figur 0.1: Triangulation (top half), is possible when camera one, which is a projective camera can see that a car (or a point of it)
is somewhere along a line, but not where. Camera two can then with the help of its information, with a line to the
car, solve the problem with the help of triangulation. Tiling of a football field (bottom half) does not need to have the
same shape or be square. They are done to reduce the calculations needed and memory usage for the image. The
image is an example of results from article V.

in the bottom hal o Fire 0.1, here eah tile is treated b itsel. Te memor sae
old be et lo b analsin one tile at a time. Te reslt rom eah tile old then be
onatenated into detetions oer the entire ootball eld. rtile V onldes the thesis
b ttin the sstem toether rom artiles , V and V and also qantisin data and
eiht in the neral netor. Qantisation means that instead o sin deimal nmbers,
so alled oatin oint nmbers, e onl se inteers. Tese are ar simler and qier
to allate or the netor, hile also reqirin less memor.  draba is that the
an derade erormane. When qantised netors are sed the an be sed on small,
so alled embedded deies ho la the bi and oerl rahis ards that are sall
needed.

Te reslts indiate the ossibilit o sin small and seialised netor or ositionin
here the an be sed otside o bi serer halls or seialised desto omters.
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