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Research & Project

Video Action Recognition
 Recognizing American Sign Language Manual Signs from RGB-D Videos

We propose a 3D Convolutional Neural Network (3DCNN) based multi-stream framework to recognize American Sign
Language (ASL) manual signs (consisting of movements of the hands, as well as non-manual face movements in some
cases) in real-time from RGB-D videos, by fusing multimodality features including hand gestures, facial expressions, and
body poses from multi-channels (RGB, depth, motion, and skeleton joints.). We collect a new ASL dataset, ASL-100-RGBD,
which contains 42 RGB-D videos, each of 100 ASL manual signs, including RGB channel, depth maps, skeleton joints, face
features, and HDface. The dataset is fully annotated for each semantic region (i.e. the time duration of each word that the
human signer performs). Our proposed method achieves 75.9% accuracy from only RGB channel and 80.3% from the
fusion of multi-channels for recognizing 100 ASL words, which demonstrate the effectiveness of recognizing ASL signs
from RGB-D videos.

 Video You Only Look Once: Overall Temporal Convolutions for Action Recognition
We propose an efficient and straightforward approach,
video you only look once (VideoYOLO), to capture the overall
temporal dynamics from an entire video in a single process
for action recognition. We first generate a proxy video by
selecting a subset of frames to roughly reserve the overall
temporal dynamics presented in the original video. A 3D
convolutional neural network (3D-CNN) is employed to learn
the overall temporal characteristics from the proxy video
and predict action category in a single process. Our
proposed method is extremely fast. VideoYOLO-32 is able to
process 36 videos per second that is 10 times and 7 times
faster than prior 2DCNN (Two-stream) and 3D-CNN (C3D)
based models, respectively, while still achieves superior or
comparable classification accuracies on the benchmark
datasets, UCF101 and HMDB51.

Text Spotting & Understanding
 Unambiguous Text Localization and Retrieval for Cluttered Scenes

To utilize text instances for understanding natural scenes, we have proposed a framework that combines image-based text
localization with language-based context description for text instances. Specifically, we explore the task of unambiguous text
localization and retrieval, to accurately localize a specific targeted text instance in a cluttered image given a natural language
description that refers to it.

 Towards Accurate Instance-Level Text Spotting With Guided Attention

We tackle the text detection problem from the instance-aware segmentation perspective, in which text bounding boxes are
directly extracted from segmentation results without location regression. Specifically, a text-specific attention model and a
global enhancement block are introduced to enrich the semantics of text detection features. The attention model is trained
with a weakly segmentation supervision signal and enforces the detector to focus on the text regions, while also suppressing
the influence of neighboring background clutters. In conjunction with the attention model, a global enhancement block (GEB) is
adapted to reason the relationship among different channels with channel-wise weights calibration. Our method achieves
comparable performance with the recent state-of-the-arts on ICDAR2013, ICDAR2015, and ICDAR2017-MLT benchmark
datasets.

 Recognizing Elevator Buttons and Labels for Blind Navigation
We propose a cascade framework to detect
elevator buttons and recognize their labels from
images for blind navigation. First, a pixel-level
mask of elevator buttons is segmented based on
deep neural networks. Then a fast scene text
detector is applied to recognize the text labels in
the image as well as to extract their spatial
vectors. Finally, all the detected buttons and their
associated labels are paired by combining the
button mask and spatial vectors of labels based on
their location distribution. To evaluate the
proposed method, we collect an elevator button
detection dataset including 1,000 images
containing buttons captured from both inside and
outside of elevators. Preliminary results
demonstrate the robustness and effectiveness of
the proposed method for elevator button
detection and associated label recognition.

Medical Imaging Analysis
 3D Feature Pyramid Network Based High Sensitivity and Specificity Pulmonary
Nodule Detection

Accurate detection of pulmonary nodules with high sensitivity and specificity is essential for automatic lung cancer diagnosis
from CT scans. Although many deep learning-based algorithms make great progress for improving the accuracy of nodule
detection, the high false positive rate is still a challenging problem which limited the automatic diagnosis in routine clinical
practice. In this paper, we propose a novel pulmonary nodule detection framework based on a 3D Feature Pyramid Network
(3DFPN) to improve the sensitivity of nodule detection by employing multi-scale features to increase the resolution of nodules,
as well as a parallel top-down path to transit the high-level semantic features to complement low-level general features.
Furthermore, a High Sensitivity and Specificity (HS2) network is introduced to eliminate the false detected nodule candidates by
tracking the appearance changes in continuous CT slices of each nodule candidate.

