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Abstract

In this project, we would like to extend and compare the work of Xu et al.|[[2017]
for fine-grained text to image generation. We intend to use latest image generation
frameworks like sequence-based Image Transformers by Parmar et al.|[2018] in
combination with bi-directional LSTM models to generate realistic images from a
given natural language description. Further, we would compare the performance
of Image Transformers with Attention GANs on different datasets based on their
inception scores. We would also attempt to incorporate cyclic-losses inspired by
Zhu et al.|[2017]’s work on Cycle GANs and simultaneously train image captioning
model with text-to-image generation models and reduce the cycle-consistency loss
in the semantic domain.

1 Introduction and Goals

Generating realistic images from textual description or attribute information is a challenging problem
with multitudinous applications like assistive learning, art generation and computer aided design.
To further research in this domain, we would try to build various models for converting text to
latent space and then generate images from this space using various image generation models. For
natural language modelling, we plan to use bi-directional LSTMs and attention models. For image
generation, various generative adversarial networks (GANs) like Attention GANs by [ Xu et al.[[2017]]
and self-attention architectures like [Parmar et al.|[2018]]’s Image Transformer Network. Image
Transformer Network is of particular interest to us as it generates more realistic images owing to its
higher receptive fields as well as lower computational overhead than traditional Pixel CNN/PixeIRNN
model.

2 Datasets

Following is the list of the datasets that can facilitate our research. We plan on comparing our models
on two of the following datasets-

e CUB Dataset: Caltech-UCSD Birds-200-2011 (CUB-200-2011) by |Wah et al. [2011] is an
image dataset of 200 bird species with ~12K images in total and 28 part attributes for each
of the 200 species. However, this dataset requires significant data processing and cleaning
to generate useful image descriptions.



e Flickr 8K Dataset: This dataset by [Rashtchian et al|[2010] is a collection for sentence-based
image description, consisting of ~8K images. Each image has 5 different captions associated
with it, providing descriptions of the salient entities and events.

e COCO Dataset: COCO (Common Objects in Context) by [Lin et al.|[2014]] is a large-scale
captioning dataset, which has 330K (~200K labeled) images with 5 captions per image.
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