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Abstract

This article proposes a framework for model-based point pattern learning using
point process theory. Likelihood functions for point pattern data derived from
point process theory enable principled yet conceptually transparent extensions
of learning tasks, such as classification, novelty detection and.€lustering, to point
pattern data. Furthermore, tractable point pattern models as well"as solutions
for learning and decision making from point pattern data are deyeloped.
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1. Introduction

Point patterns—sets or multi-sets of unordered points—arise in numerous data
analysis problems where they are commonly known as ‘bags’, e.g. in multi-
ple instance learning [1, 12, 11}; natural language processing and information
retrieval (‘bag-of-words’) [40, 31y 41], image and scene categorization (‘bag-of-
visual-words’) [14, 48, 61}/ and in sparse data (‘bag-of-features’) [13, 30]. A
statistical data model, usually specified by the likelihood function, plays a fun-
damental role in model-based data analysis. However, statistical point pattern
models have not received much attention in the development of machine learning
algorithms for point jpattern data.

To motivate the development of suitable likelihood functions for point pat-
terns, let us'consider an example in novelty detection. Suppose that apples from
an apple“tree land/on the ground independently from each other, and that the
daily point patterns of landing positions are also independent. Further, the prob-
ability 'density, ps, of the landing position, learned from ‘normal’ training data,
is shown in Fig. 1. Since the apple landing positions are independent, following
common practice (see e.g., [40, 31, 41, 14, 9]) the likelihood that the apples land
at positions 1, ..., ., is given by the joint (probability) density p(z1, ..., Zm),
which by the independence of the landing positions, is[]}"; ps ().

*We gratefully acknowledge support from the Australian Research Council under award
numbers DP160104662 and DP160109394.
Email address: ba-ngu.voQcurtin.edu.au (Ba-Ngu Vo)

Preprint submitted to Pattern Recognition July 4, 2018



Download English Version:

https://daneshyari.com/en/article/6938674

Download Persian Version:

https://daneshyari.com/article/6938674

Daneshyari.com


https://daneshyari.com/en/article/6938674
https://daneshyari.com/article/6938674
https://daneshyari.com

