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still images where temporal information is handled within a Bayesian approach.

Stacked autoencoders and convolutional neural networks are trained using aux-

iliary datasets and the resultant hierarchical representations are experimented

both off-the-shelf and after fine-tuning the pre-trained models using the few

samples available. Experiments are realized using a challenge toolkit, which not

only enables a fair comparison of hierarchical representations with well-known

and widely-used hand-crafted features by using the same tracking-by-detection

setting, but also demonstrates the performance of utilized framework among all

recent visual tracking algorithms. Test results show that exploiting the intri-

cate structure in auxiliary dataset, even without fine-tuning, contributes to the

solution of visual object tracking problem.

Keywords: Visual object tracking, tracking by detection, hierarchical represen-

tations, deep learning, stacked autoencoders, convolutional neural networks
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zamansal bilgiyi Bayesçi bir çatı altında anlamlandıran tespit ile takip yöntemi

dahilinde kullanımı araştırılmıştır. Yığınlı özkodlayıcılar ve sıradüzensel betim-

lemeler yardımcı veri kümeleri kullanılarak eğitilmiş ve sonuçta çıkan sıradüzenli

betimlemeler hem oldukları gibi hem de az sayıda mevcut olan veri kullanıla-

rak modele yapılan ince ayar sonrasında test edilmiştir. Deneylerin bir yarışma

platformu kullanılarak yapılması, sadece sıradüzenli betimlemelerin iyi bilinen

ve sıkça kullanılan mühendislik ürünü betimlemeler ile adil olarak kıyaslanma-

sını sağlamamış, aynı zamanda, kullanılan çatı algoritmanın mevcut tüm takip

algoritmaları içerisindeki yerinin görülmesine de olanak tanımıştır. Deney so-

nuçları, ince ayar yapılmadığı durumlarda dahi yardımcı veri kümelerinin girişik

yapılarından faydalanmanın görsel nesne takibi çözümüne katkıda bulunacağını

göstermiştir.

Anahtar Kelimeler: Derin öğrenme, evrişimli sinir ağları, geriyayılım, uydu gö-

rüntüleri, jeo-uzamsal hedef bulma
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AE Autoencoder
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ANN Artificial Neural Network

BP Backpropagation

CAE Contractive Autoencoder

CNN Convolutional Neural Network

FNN Feedforward Neural Network

pdf Probability density function

PCA Principle Component Analysis

RBM Restricted Boltzman Machine

SAE Sparse Autoencoder

SVM Support Vector Machine
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tuning of only classification layer. Best performance is obtained when few top

layers are fine-tuned using the new dataset , however, authors propose to fine-

tune only the classifier layer when available dataset is small, whether the new

dataset is similar to the dataset of pre-trained model or not. In addition, authors

remarked that pre-trained networks can be run on images of different sizes due

to the parameter sharing.

1.2 Scope and Outline of the Thesis

Deep learning methods have proven their efficacy on a very wide range of do-

mains by learning meaningful hierarchical representations. Both supervised and

unsupervised learning capabilities of models that use deep architectures increase

the chance of their adoption to new application areas. In addition, tasks that

lack large training data to fulfill the requirements of either training or fine-tuning

these architectures are shown to benefit from the generality of learned represen-

tations. The performance of deep models on domain adaptation problems are

considerably good as exemplified on the Motivation part. Therefore, we investi-

gate the utilization of representations obtained by training deep architectures for

visual object tracking problem. For this purpose, a tracking by detection frame-

work, which consists of representation, classification and motion model modules,

is constructed. Tracking problem is handled by classifying the representation of

candidate image patches, which are proposed by a motion model, and this mod-

ular structure allows experimentation with different representation algorithms.

Classifier in the framework is trained using the single labeled data provided in

the initial frame. Once a new frame arrives, candidate image patches are pro-

cessed by representation module and resultant features are fed to the classifier,

which decides how likely each image patch corresponds to the new bounding

box of the target object. The motion model, which is a recursive Bayesian filter

with predict and update stages, utilizes the corresponding probability values for

each image patch for its update step.

We experimented with two different deep architectures, namely convolutional

neural networks and autoencoders, as representation modules and they are ex-

12





14














































































































