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1 INTRODUCTION
In this paper, we initiate an innovative Bigdata acquisition ap-
proach called as deep-learning-based CCTV-video contextualiza-
tion machines, which can scientifically and systematically obtain
the innovative surveillance data-stores of active CCTV-contextual
clues—objects, motions, and environs—extracted from streaming
the surveillance CCTV-video devices by using the neural network
architectures and their deep learning frameworks and models. The
proposed framework is for fulfilling the full range of deep learning
driven CCTV-contextual clue acquisition functionality that spans
from the very early stage of building an architectural framework to
the very late stage of applying the implemented framework to the
so-called intelligent-led crime prediction and prevention as appli-
cation services. As a tangible proof of the conceptual framework,
we successfully implemented a CCTV-video object contextualiza-
tion system that is supported by the YOLO (You Only Look Once)
video-object detection neural network architecture and its variants
[1][2][3].

2 FRAMEWORK, SYSTEM, AND VALIDATION
The essential component of the framework is the CCTV-video
contextualization machine supported by the novel and innovative
concept of the CCTV-video contextual clue detection approaches
based upon the deep neural network models. The functional compo-
nents of the machine are as follows: first, the CCTV-video manager
is identifying video-frames from the input video clippings and files,
second, the YOLO video-object detector is detecting YOLO-objects
on each of the CCTV-video-frames, and third, the transformer is
contextualizing the detected YOLO-objects and their properties
into the context-objects represented in a textual formation of XML-
schema and JSON formats. Finally, all the contextualized CCTV-
video’s YOLO-objects are transferred and stored on a cloud-based
archive under the name of the active video-contexts Bigdata.

The eventual output of the CCTV-video-object contextualization
machine is a contextual clue dataset of a corresponding CCTV-
video clip, each of which is coded as COME-Code1 in an XML
schema structure. The COME-Code is for formatting the detected
video-objects into the corresponding contextualized video-objects
on all the video-frames of the CCTV-video clippings. Based upon
the concrete framework, we implemented the CCTV-video contex-
tualization system basically supporting the CCTV-video contextual
clue (YOLO-object) detection functionality and the transformation
functionality, as well. We tried to verify the functional correctness
of the system through applying to a sample file of CCTV-video
clippings captured from a real CCTV device installed at a street.

3 CONCLUSION
This paper proposed a novel concept of the CCTV-video contextu-
alization machines and its Bigdata acquisition framework and veri-
fied the functional correctness of the machines via an experimental
verification. The proposed Bigdata acquisition framework and its
implemented system are tangible and applicable as a meaningful
tool for the CCTV-video surveillance platforms by successfully
implementing the CCTV-video object contextualization machines
with the cutting-edge deep learning approach, YOLO. Finally, we
have confidence on this system’s expansibility and applicability in
many video-related Bigdata engineering platforms and services.
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1COME-Code stands for Contextualized Object, Motion, and Environ Code.
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