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Abstract

Visual Question Answering (VQA) is a recent task that challenges algorithms to
reason about the visual content of an image to be able to answer a natural lan-
guage question. In this work, the performance of state of the art VQA algorithms
on different VQA benchmarks is evaluated. Each benchmark is more effective
at testing VQA algorithms on different levels. Some datasets challenge the algo-
rithms to perform complex reasoning steps to arrive to an answer. Other datasets
might challenge algorithms to retrieve external world knowledge to answer the
posed questions. The algorithms reviewed and used in our experiments are cate-
gorized by their main contributions into 4 categories. Firstly, the joint embedding
approach which focuses on how to map the visual and textual data into a common
embedding space. Secondly, attention based methods which focuses on relevant
parts of the image or the question. Thirdly, compositional models which deal
with composing a model from smaller modules. Finally, we introduce external-
knowledge based algorithms which need external sources to be able to retrieve
facts necessary to answer a question. Other algorithms that don’t specifically be-
long to the aforementioned categories, but offer state of the art performance, are
also included.

Our work also introduces the first Arabic dataset in VQA that testes algorithms
abilities to do complex visual reasoning, AR-CLEVR. The Arabic questions are
generated for synthetic scenes using algorithms that auto-generates questions
based on ground truth information from the scene’s graph. Results from the ex-
periments conducted on the state of the art algorithms helps us conclude the best
algorithm we should choose for our newly introduced dataset. The new dataset is
integrated within the openvqa framework, to enable future researchers interested
in the VQA problem to easily reproduce our results and use new algorithms on

our new benchmark.
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Thesis Summary

Summary

This thesis reviews state of the art visual question answering (VQA) algorithms
and datasets, describes out work on constructing the first Arabic VQA dataset,

and the details of our approach on that dataset.

This thesis is divided into 7 chapters as show below
Chapter 1

Gives an introduction about recent advances in integrating language and vision
research to show the motivation behind working on the VQA problem. It explains
the big picture of the problem, then gives an overview on the work done in this

thesis.
Chapter 2

Gives an overview of the different categories of datasets used to benchmark VQA
algorithms and the methodology of constructing those datasets, and state of the

art approaches to deal with the problem
Chapter 3

Gives the basic theoretical foundations that our work is based on. It explains the
main recent advances in computer vision, natural language processing and deep
learning algorithms. Also it explains multi-modal machine learning algorithms
since both the visual and linguistic modalities are integrated in our work to be

able to answer visual questions about images.
Chapter 4

Shows our work with different visual question answering algorithms, categorising
them into classes, each of which has a common scheme that could be best suitable

for a specific type of VQA benchmark.



xii

Chapter 5

Describes the work done in this thesis on the first Arabic VQA dataset. It describes
the methodology used to construct the dataset. It gives statistics about images,

questions in the dataset and also shows samples of the dataset.

Chapter 6

This chapter shows the experiments we performed on publicly available datasets,
and conclusions we dervied from those experiments. It then shows how we em-
ployed the conclusions we derived from the aforementioned experiments into our
experiments on the Arabic VQA dataset we created. Parameters of the models we

used in the experiments, results are all included in this chapter.

Chapter 7

Concludes our work and shows possible future directions to build on the work we

have done.

Key words: multi-modal machine learning, computer vision,

natural language processing, visual question answering.



