
Research Statement (Qianru Sun)

I am interested in computer vision (CV) and machine learning (ML): developing efficient
algorithms and practical systems for visual recognition and generation in images and videos. I
would like to summarize my recent works in three folds.
Person image recognition.
Person body and face are often the most interesting objects in images and videos. My works on
person image recognition contain the following aspects: person identification [Ma et al., 2018],
human action classification [Sun et al., 2017a, Sun et al., 2017b], and social relation recogni-
tion [Sun et al., 2017c]. The essential objectives are to recognize person identities, activities
and social attributes, i.e., the human-related contents. It is worth mentioning that my work
on social relation recognition provides the social psychological definition on the holistic con-
ceptualization of social life, and contributes the first dataset and the first model to recognize
social relations in daily-life photos [Sun et al., 2017c]. Basically, all recognition models above
are learned by leveraging deep neural networks which usually require a significant amount
of training data for a good performance. However, in real-world scenarios, it is difficult to
collect and annotate sufficient training data for all classes. For example, on the social relation
dataset [Sun et al., 2017c], there are quite more data for “friends” than for “leader-subordinate”
which is less often posted in daily-life photos. Both data sparsity and class imbalance problems
result in inferior recognition performance. To this end, my research focuses on generating
person images and augmenting the specific data needed.
Person image generation.
The aim is to generate realistic-looking person images conditional on pose priors, e.g., body
joints and face landmarks. First, it is challenging for an end-to-end framework to do this task
because it has to both transfer correct poses and generate detailed appearance simultaneously.
We thus introduced a divide-and-conquer strategy, dividing the problem into two stages which
focus on learning global structure and local appearance details, respectively [Ma et al., 2017].
Second, it is also difficult to collect the gigantic number of paired training data (i.e., pairs of pose
and corresponding appearances) because it is costly to annotate accurate body/face landmarks.
We solved this by proposing a self-supervised disentangling approach [Ma et al., 2018]. It is
worth noting that this is the first work that enables the overall control on multiple generation
factors, namely pose, appearance and background, in images. We applied these techniques for
editing face images [Sun et al., 2018a, Sun et al., 2018b], as well as the previously mentioned
data augmentation for recognition tasks [Ma et al., 2018, Sun et al., 2017c]. However, we found
that the improvement of data augmentation using generated image is marginal, e.g., 7.5%
improvement over baseline model but only 1.4% over the state-of-the-art model which adopted
other domain data [Ma et al., 2018]. Essential reasons are in two folds. First, the generative
model also suffers from the problem of category bias, similar to the recognition model, and thus
is difficult to generate high-quality images for the classes with scarce training data. Second,
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the model trained on one dataset can not generate images with “novel” variance outside this
dataset. Then in my following works, I studied on how to transfer the data variance and learned
knowledge from other models (trained on different data or tasks) to the target model, which is
based on the idea of meta-learning.
Meta-learning for image recognition and generation.
On computer vision tasks, meta-learning models aim to learn a new concept from scarce training
data, e.g., from 1 or 5 training images. This ability is well-handled by humans, while it remains
challenging for deep learning models that require large-scale data for a good performance. For
the image recognition, we proposed two robust and efficient meta-learning algorithms: (1)
learning to transfer the pre-trained deep neural networks for the fast model adaptation on a new
task [Sun et al., 2019]; and (2) learning to customize and combine multiple deep neural networks
in order to obtain robust and efficient fast adaptation results on new tasks [Liu et al., 2019]. For
few-shot image generation, we proposed a novel bilevel meta-learning paradigm that alternates
the learning of two models respectively at instance-specific (IS) and general-purpose (GP)
levels [Ma et al., 2019]. In each category of generation images, the IS model learns to maintain
category-specific attributes. It is initialized by the GP model that learns through all the
categories to obtain the generalizable meta knowledge. This initialization gives the IS model
an efficient starting point thus enables its fast adaptation to the new category.
Highlights
+ My work on social relation recognition provides the social psychological definition on the
holistic conceptualization of social life, and contributes the first dataset and the first model
to recognize social relations in daily-life photos [Sun et al., 2017c].

+ My work on pose guided person image generation builds the first pioneer model to synthesize
2D images from body joints and reference appearance [Ma et al., 2017]. It achieves the
highest Google citations(137, till 28/06/2019) over the other papers of the same topic.

+ My recent work on meta-transfer learning achieves the top performance for miniImageNet
1-shot recognition task (benchmark) in terms of both recognition accuracy and training speed,
under a fair condition of network architecture [Sun et al., 2019]. Please refer to the statistics
of related works at paperswithcode.com.
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