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Formas modelésanas metozu izvertéjums
un salidzinosSs péetijumus

Formas analize ir doto formu kopuma geometrisko 1pasibu analize ar statistikas metodém. Ta
lauj izmértt, aprakstit un salidzinat objekta izméru un formu, lai $is TpasSibas varétu
standartizét. Zemudens attéli parasti ietver sareZgitus objektus, kas péc izskata ievérojami
atskiras cits no cita. Saja dokumenta tiek salidzinatas literatGra aprakstitas, masdienu

zinatibas [iment eso$as formu modelésanas metodes.




Struktlru atpaziSanas mérkis ir atdarinat smadzenu sensoras uztveres aktivitates.
Pirmkart, vizualo un audialo uztveri, tostarp tadu spektralo joslu uztveri, kas cilvekam
nepiemit (infrasarkanais starojums, radars, hidrolokators u.c.). AtpaziSanai ir
nepiecieSams objekta modelis. Cilvékam Sis modelis atbilst tada objekta mentalam
attélojumam, ko iesp€jams apgut, saglabajot objektu noskirojosas raksturigakas
iezimes. Par raksturigajam iezimém var tikt izmantoti dazadi objekta atribati: forma,
krasa, tekstdra, izmers, tilpums, u.c.

Formas pétijumus var dévéet par kustibas analizi. Turpmak tiks 1si raksturotas dazadu
kustibas grupu definicijas (skatit attelu zemak):

- Fikséta kustiba (rigid motion) — tiek saglabats attalums un visi lenki, un
stavoklim nav raksturiga nefikséta uzvediba.

- Savienota kustiba (articulated motion) — ta ir dalgji fikséta kustiba. Kustibai
nepaklavigas dalas atbilst fiksétas kustibas ierobeZzojumiem, bet kopuma
kustiba nav fikséta.

- Gandnriz fikseta kustiba (quasi-rigid motion) — deformacija ir neliela. Kopéja
kustiba ir daléji gandriz fikséta, ja to novero pietiekami neilgi.

- lzometriska kustiba (isometric motion) — kustiba, kura tiek saglabats attalums
pret virsmu un virsmas izliekumu lenki.

- Homoteétiska kustiba (homothetic motion) — kustiba, kura virsma vienmerigi
izpleSas vai saraujas.

- Konformala kustiba (conformal motion) — nefikséta kustiba, kura tiek
saglabati virsmas izliekumu lenki, bet nesaglabajas attalums.

- Elastiga kustiba (elastic motion) — nefikséta kustiba, kuras vienigais
ierobezojums ir zinama nepartrauktibas vai gluduma pakape.

- Pladena kustiba (fluid motion) — ari parkapj nepartrauktibas pienémumu. Ta
var ietvert topologiskas variacijas un turbulentas deformacijas.
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Ar sejas noteikSanu saistitos izaicinajumus var attiecinat uz s$adiem faktoriem:

e Poza (novietojums). Attéli atskiras relativa kameras un sejas novietojuma dél,
un daZas detalas, pieméram, spura vai muguras spura, ir daléji vai pilnigi
aizsegtas.

e Strukturalu komponentu klatbiitne vai neesamiba.

e Zivs raksturigas iezimes, tadas ka aste, galva, mute un citas, konkrétam
objektam var piemist vai nepiemist, un mainigums starp Siem komponentiem
ir loti liels, ieskaitot formu, krasu un izmeru.

e Aizsegums. Zivi var daléji aizsegt citi objekti. Attéla ar zivju baru dazas sejas
dal€ji var aizsegt citas sejas.

e Attéla orientacija. Zivju attéli mainas dazadiem rotacijas stavokliem ap
kameras optisko asi.

e Attélveidosanas nosacijumi. Uznemot attélu, sejas attélojumu ietekmé tadi
faktori ka apgaismojums (spektrs, avota spektralais vai telpiskais sadalijums
un intensitate) un kameras pazimes (sensora reakcija, leécas).

Kopuma saistiba starp objekta attélojumu un sekoSanas algoritmiem ir izteikta.
Objekta attélojumu metodi parasti izvélas péc pielietojuma. Objektus var attélot péc to formas
un izskata.
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Talak tiks aprakstiti objektu formu attélojumi, ko biezi izmanto
turpinajumizsekosanai, péc tam tiks apskatitas biezak sastopamas formas, bet nobeiguma —
tiks raksturoti dazadi izskata attélojumu veidi.

1. Formas attelojums
1.1. Punkti

Objektu var attélot ar punktu. Punkts ir tikai konkréta objekta smaguma centrs, tapéc objektu
var attélot ar punktu kopumu. Attélojums ar punktiem ir piemérots, lai izsekotu objektiem,
kas attéla aiznem nelielu laukumu.



1. attels. Objektu attélojums ar punktiem

1.2. Vienkarsa geometriska figiira:

Objekta formu attélo ar vienkarsu geometrisku figliru, pieméram, taisnstdri, elipsi vai citu.
Sada gadijuma objekta kustibas attélojumu parasti modelé ar afinu transformaciju
(homografiju). Primitivas geometriskas figliras ir piemérotakas vienkarsu fiksétu objektu
attélosanai, tapat tas izmanto nefiksétu (non-rigid) objektu izsekosanai.

(@) (b)

2. attéls. Objekta attelojums ar (a) taisnstiri un (b) elipsi

1.3. Objekta kontira un siluets

Attélojums ar kontliru nosaka objekta robezas. Regionu kontiras iekSpusé sauc par objekta
siluetu. Attélojums ar siluetu un kontdru ir piemérots sarezgitu nefiksétu formu izsekosanai.
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3. attéls. Objekta attélojums (a) ar kontaru un (b) siluetu

1.4. Savienotu formu modeli

Savienotus objektus veido kermena dalas, ko savieno locitavas. Pieméram, cilvéka kermenis
ir savienots objekts, kas sastav no torsa, kajam, rokam, galvas un pédam, ko savieno locitavas.
Attiecibu starp dalam nosaka kinematiski kustibas modeli. Lai attélotu savienotu objektu, to
veidojoSos elementus var modelét, izmantojot cilindrus un elipses (skatit 4. attélu).

4, attéels. Savienotu formu modelis

1.4. Skeletveida modeli

Objekta skeletu var iegit, objekta siluetam veicot medianas ass transformaciju. Sadu modeli
parasti izmanto ka formas attélojumu objektu atpazisanai. Skeletveida attélojumu var
izmantot, lai modelétu gan savienotus (articulated), gan fiksétus (rigid) objektus.



4. attéls. Skeletveida modeli

Pamatojoties uz iepriek§ aprakstitajam metodeém, 1. tabula sniegti literatiiras avoti zivju modelé$anas

joma.
Authors | Applications / Method Dataset Performance metrics/ (Results) Advantages Limitations
Domain /
Features
Hu et al. | Classifying Color: HSV Six Average classification accuracy/ | The retrieval accuracy | Photographed
and retrieval / | Texture: greyscale | {reshwater (97.77%) improved when the | certain part of
Fish / Color | histogram (GH) and | fish that is color properties added | fish. Did not
and Texture gray level co- | common in to the gray images. consider  shape
occurrence matrices | China feature.
(GLCMs)
Classifier: one-
against-one
algorithm based
Directed  Acyclic
Graph  Multi-class
Support Vector
Machine
(DAGMSVM)
Zheng, Recognition Morphological and | Twelve No result and performance | This study shows that | Only  consider
Zhong and retrieval / | Lexion ontology | species  of | metrics since the system only | although two images | the side view of
and Fish / Shape | services fish image applied the method, and adopted | have different color, but | fish image with
Zhang and Texture web service ontology to make it | the matching rate is | clean
global. high. background and
good
illumination.
Did not consider
color feature.
Yao, Segmentation Improved K-means | Random Compare  Improved K-means | The proposed method | The method is
Duan, Li | and retrieval / | clustering natural clustering segmentation algorithm | can solve the difficulty | tested with
and Fish / Shape segmentation images. with Canny edge detection, Otsu, | of fish image | different  value
Wang algorithm and level set segmentation, EM | segmentation in | of'k for different
mathematical clustering segmentation algorithm | complex background. images, but did
morphology and traditional K-means not mention
clustering segmentation what value is the
algorithm. The accuracy depends best for fish that
on which segmentation method is can be applied
able to present more complete for large
image. databases.
Result: Improved K-means
clustering algorithm, the target
image is more complete.
Wang, Identification Color: But2fly Monographia | Compare the accuracy between | Butterfly categorized as | Database
Ji, Liang | and retrieval / | Shape: Traditional | Rhopalocero | species of the dataset by | complex image as fish. | consists of good
and Butterfly /| shape extraction | rm Sinesium, | determining which species is able | The method used might | illumination
Yuan Shape, Color | method based on | Taiwan to give higher number of | be suitable for fish. image with clear
and Texture geometric features University accurately retrieved images. background. The
Texture: Local | Insect Features: Shape, followed by image is taken
binary pattern Museum color and texture is important for under controlled
Similarity measure: | Digital identification. environment.
Euclidean distance Archives Similarity measure:  Play less
Project and important role than features.
Insect
Observation
at Sishou
Hills and
Jingshan
School

1. tabula. Literatura atspogulotas zivju modeléSanas metodes



Diskusija

Zivju formu modelésana ir izaicinajumiem bagata un interesanta joma. Tomeér ta ir arl
méginajums risinat datorredzes izaicinajumus, proti, objektu grupu atpazisanu. Zivim
piemit liela formu, krasu un citu lielumu dazadiba to daudzo individu, nefiksétibas
(non-rigidity), astes formas Tpatnibu dél, ka art novietojuma un pasas vides déel. Atteéli
tiek veidoti mainiga apgaismojuma un 3D pozicija; biezi vien fona atrodas citi objekti.
Tadéjadi zivju formas modelésanas pétijums saskaras ar visa veida izaicinajumiem, kas
atrodami objektu grupu atpazisanas joma. Tomér zivju sugam piemit ari izteiktas
pazimes (likumsakaribas), ko var izmantot, pielietojot heiristikas vai mode|os balstitas
metodes, vai apgut ar datu metozu palidzibu.
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