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2. Project objectives (max. 1 page): providing the rationale for the proposed
project.
In this project, we will build a system that can detect, recognize objects or humans and describe
them as much as possible on video. Objects may be moving as well as the people coming in and
out of the visual field of the camera(s). Our project will be split into three main tasks :
●
●
●

detection and tracking
people re-identification
image/video captioning

The system should work in real time and should be able to detect people and follow them,
re-identify them when they come back in the field and give a textual description of what each
people is doing.

3. Background information
Deep neural networks became really popular in image classification since 2012 with the
breakthrough of Alex Krizhevsky [3]. He proposes a deep neural network that achieves top-1 and
top-5 test set error rates of 37.5% and 17.0% compared to previous work that gives 45.7% at top-1
and 25.7% at top-5 [4] on Imagenet - ILSVRC-2010 . Since then, deep learning has also improved
results for tasks like detection [5] [6], tracking [7] [8],people re-identification [9][10].
Real time video captioning [21][22] has recently been made through Hierarchical Recurrent Neural
Network (H-RNN). It consist of a RNN for language modeling, a multimodal layer [24] for
integrating information from different sources and an attention model [23]. Cells use for natural
language processing are usually LSTM or GRU.

4. Detailed technical description (max. 3 pages):
The global project can be described as follow :

From a video, a detection algorithm will extract people position but also objects that could be
useful to describe and differentiate it from one another. The detection algorithm will be used to
initialize the tracking algorithm that will generate bounding box for the next frames. These
bounding boxes will be compared with the proposal bounding box from the detectors to obtain a
more robust object detectors in the video. The trackers will also gives temporal correlation
between the bounding boxes. From the tracks obtained, it will be possible to extract features
(spatial and temporal) to define a unique id for each person. This way, it will be possible to
re-identify people that appears several times in the video field of the camera(s). With this unique
id and others features extracted from the tracks, it will be possible to do video captioning and
realize a textual description of each person.
In more details, for the detection part, the system in [6] will be used due to its high performance
to detect and it is faster than the real time. Indeed, it accurately classifies objects in the visual
modality on 20 classes with VOC 2007+2012 dataset [11] but most the classes are not useful. A
new training will be done on specific classes based on the new dataset of [12].
This detection will be improved by adding recurrent neural networks [13] which can take into
account the temporal nature of the data. Results based on this idea are presented in [14] and can
be done with the darknet framework [15]. Temporal information about the position of the objects
can be obtained by the help of the tracking part.
For the tracking part, we will use [8] and improve the system to manage multi-object tracking. The
tracker can be initialized and improved by the detection part. The work in [16] has given the best
results in the VOT challenge [17]. It will be interesting to see if it is possible to integrate some
ideas in [8] while keeping real time tracking. Moreover, Youtube just shared a new dataset [18]
For re-identification, it will be possible to start with [10] and try to use the temporal information
provided by trackers and the detection. As in [8], siamese network can be used to do
re-identification [19]. It will be studied a way to integrate this work in [10] and [8]. As it is also

possible to obtain information about the project that wears people, we will see how much this
high level information is useful.
For the image/video captioning, the plan is to use the Visual Genome dataset to train and
compare different DNN based systems. CNN, RNN/LSTM and Siamese networks will be considered
in the first place for this task.

5. Work plan and implementation schedule (max. 1 page): a tentative timetable
detailing the work to be done during the workshop.
Workpackage

Week 1

Week 2

Week 3

Week 4

Detection &
Tracking

X

X

X

Re-Identification

X

X

X

Video captioning

X

X

X

Integration

X

X

6. Benefits of the research
The expected outcome of this project is an end to end solution to detect, track, identify and
re-identify people in order to obtain an individual video captioning. This solution could work as a
web service and in real time.
A secondary outcome will be a state of the art framework that combines different open source
solutions. This way, it will be possible to see how far are we to have a solution like big brother.

7. Profile team
●
●
●

CV Marc Decombas (leader)
CV Jean Benoit Delbrouck (leader)
Researchers needed :
○ Background in deep learning or computer vision
○ knowledge in detection, tracking, visual descriptor, re-identification, CBIR
○ Knowledge in docker, API, server
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