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Abstract—Recently object tracking and detection backed by
Unmanned Aerial Vehicles (UAV) have gained a lot of interest
specifically in research fields like security surveillance, traffic
monitoring, and search and rescue operations in a natural
disaster situation. The key challenges in visual tracking with
consumer UAVs appear in the form of continuous change in
the appearance of the object of interest, target representation,
target object detection, and localization in real-time. Consistent
object detection mainly depends on various factors that include
image noise, obstructions in the line of sight, variance in lightning
conditions, posture changes, and hazy or blurriness in the image
that might affect object labeling. To counter this problem, this
article proposes an approach in which tracked objects in a
scene is entirely described by adding contextual information,
i.e., natural features, locality of the scene, and general points of
interest. Each situation is described semantically by ontological
statements that define the environment.

Index Terms—UAV (Unmanned Aerial Vehicle), Scene Under-
standing, Object Tracking, Semantic Ontology.

I. INTRODUCTION

RECENT applications of UAV such as aerial video surveil-
lance is developing into a crucial safety-critical platform,

like traffic congestion, fire detection, search, and rescue oper-
ations, among others [1]–[3], The main reason for consumer
UAV popularity is due to its cheap deploying cost in com-
parison with other air to ground surveillance systems for the
purpose of emergency alert generator in crucial situations.
Though UAVs must assure a quick response, specifically when
there is a critical situation of life and death in an accident,
at the same time, UAVs must also possibly fly in extreme
weather circumstances, which can be extremely hazardous for
a manned aircraft. The major problem with UAVs is that
getting a high and abstract level description of the scenes
appearing in the video feed by employing only object detec-
tion, identification along with other techniques. Empowering a
UAV to obtain a complete picture of the scenario while flying
and then identifying critical situations by looking deeply and
classifying a scene is indeed a helpful capability and could be
used in many critical applications.

To mitigate this problem, a model that can perform tracking
to handle complex tasks such as object recognition and object
detection [4]–[6] is needed. Various research studies aim at
easing frequent challenges related to UAV video trackings such
as camera resolution, camera trembling, illumination change,
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Fig. 1. Logical overview of the framework

and appearance change of the background. Although to attain
optimum path tracking [7] and lessen automobile routing
problems [8]. Although many tracking algorithms can deal
with obstruction, separate objects, shadows, and reflection,
object tracking suffers in object labeling [9]. Moreover, camera
movements add further difficulties to the object tracking
system. Most of the techniques depicted in related work on
object tracking are limited by a fixed camera, and, while on
the other hand on a moving camera, the traditional background
subtraction algorithms are not applicable. For this purpose,
generally, methods focus on a particular object class detection
task, such as pedestrians or crowds, vehicles, or any other
related main applications in this field congregate on one
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particular type of scenario.
As mentioned in the recent studies and observations, our

main idea is to enhance the object tracking task in visual data
by augmenting the tracking information with contextual in-
formation, i.e., complementary data related to the surrounding
objects as well as the objects present in the background of the
scene, just to develop a complete scene data to lessen tracking
problems. Data from tracking techniques and supplementary
information in the background are accumulated and coded into
ontological reports: the part of the semantic web technologies
in the development of tracked objects and their interactions
with other spatial objects in the surrounding is critical for
object classification and labeling, specifically when camera
motion is involved.

II. RELATED WORK

Although high-level abstract knowledge-based scene under-
standing from a mobile visual sensor perspective is an in-
teresting topic for enhancing the assessment of procedures
and assisting video-tracking events such as moving object
detection and tracking [4], [5], [10], there are a few related
works in literature focusing on this problem. This hinges
on the point that the mobile camera will always cause a
shortage of important reference points in the video scene
which influences both tracking activities and object detection
in a bad way, and high-level scene presentation. Subsequently,
the majority of the investigations concentrate only on low-level
data retrieved from video.

The proposed logical framework presented in Fig. 1 shows
an abstract level workflow of the framework, along with all
the modules and their main interactions. The key essence of
the framework is signified by the semantic modules that, in the
figure, are enclosed in a dark dotted square. The main input is a
video filmed by an airborne UAV equipped with a visual sensor
(top left of Fig. 1). The filmed video feed is taken as an input
by the tracking module that separates and extracts the possible
tracks of the moving objects in the video. Furthermore, the
second input of the framework is environmental data (top right
in Fig. 1) it is comprised of certain places labeled as POIs,
that are permanent Geo-Referred coordinate points or regions
recovered with any reputable map service, lying in the area
where the UAV is airborne. The video sequence and the object
trajectories, altogether with the POIs retrieved from the map
service are forwarded to the semantic mapping module.

This module in succession translates tracking and contextual
data in semantic statements according to Track POI ontology,
an Ad-hoc constructed ontology to prototype the observed
scenarios. The semantic module tracks semantic mapper that
maps the moving object in the video scene and frame data
along with their minute details about their identity, real shape,
pace, and location. The POI semantic mapper aims at defining
assertions on the POIs data retrieved with Google Maps query.
The collected information on tracks, POIs, and their inter-
relations is forwarded to a collecting module, which gathers
and chooses only the important assertions from the semantic
mappers to improve the model and enhance the perspectives

in the developing scene. Ultimately, the gathered information
is forwarded to the inference module, which removes the
irrelevant assertions on the trail, POIs, and relations, to develop
a thorough knowledge base, for an in-depth high-level scene
understanding.

III. CONCLUSION

This article presents a novel approach utilizing semantic
reasoning and ontology for scene understanding in UAVs. The
places and objects of interest in a given scenario are properly
described by adding contextual data like features about time,
nature, and locality of the scene as well as general points
of interest. Each scene is explained by the assessment of
ontological reasoning and statements that describes the scene.
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