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Abstract— Obstacle detection and tracking is an important 

research area in computer vision with a number of practical 

applications. Though an ample amount of research has been 

done in this domain, implementing automatic obstacle 

detection and tracking in real-time is still a big challenge. To 

address this issue, we propose a fast and robust obstacle 

detection and tracking approach by integrating an adaptive 

obstacle detection strategy within a YOLO framework in this 

paper. A suitable salient object detection method auto 

initializes the tracker for this purpose. Moreover, an adaptive 

obstacle detection strategy is proposed to refine the location 

and boundary of the object when the confidence value of the 

tracker drops below a predefined threshold. In addition, a 

reliable pre-processing technique is implemented to 

accurately localize the obstacle from a saliency map 

recovered from the search region. The experiments reveal that 

the proposed approach significantly outperforms the state-of-

the-art methods in terms of tracking speed and accuracy. 
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I. INTRODUCTION 

Image Processing is a method to improve images received 

from cameras. Different techniques have been developed in 

Image Processing during the last four to five decades. Most 

of the techniques are developed for improving images 

obtained from unmanned spacecrafts, space probes and 

military reconnaissance flights. Image Processing systems 

are becoming popular choice due to easy availability of 

powerful personnel computers, large size memory devices, 

graphics software etc. The two different types of methods 

used for Image Processing are Analog and Digital Image 

Processing. Analog techniques of image processing can be 

used for the hard copies like printouts and photographs. 

Image analysts can use various fundamentals of interpretation 

while using these visual techniques. Association is another 

tool in image processing through visual techniques. So 

analysts can apply a combination of personal knowledge and 

collateral data to image processing.  

Automating visual detection and tracking of moving 

objects by intelligent autonomous systems, such as unmanned 

aerial vehicles (UAVs), has been an active research area for 

the past decades in computer vision. The research has 

numerous applications extending from military, surveillance, 

security systems, aerial photography, search and rescue, 

object recognition, auto-navigation to human-machine 

interactions. Recently, computer vision is being extensively 

used in roadside vehicle positioning and tracking, also in 

intelligent transportation systems for the vehicle as well as 

the passengers’ safety. Due to its emerging multidisciplinary 

usage, a handsome number of companies are developing their 

own UAV systems, such as Google’s Project Wing, Amazon 

Prime Air and DHL’s parcelcopter etc. 

The proposed approach precisely localizes and 

generates an adaptive bounding box in real-time despite 

varying shape and size of the object throughout the 

sequence.Here proposes a fast, reliable and accurate object 

localization and tracking approach for the autonomous 

navigation of the flying UAVs by integrating the techniques 

for salient object detection with the kernelized correlation 

filter. 

II. MOTIVATION 

Among all recent advancements in technology, vision-based 

sense and avoid system is becoming a more popular choice 

since cameras are light-weight and low-cost as well as they 

provide richer information of the surrounding than other 

available sensors, thus appropriate for UAVs with limited 

payload capacity. A successful sense and avoid system should 

be able to automatically detect a possible obstacle which may 

be present in the path of the flying UAVs and track it in order 

to prevent a possible collision. In this method, we propose a 

suitable vision-based approach that is able to assist in 

autonomous navigation of UAVs with a forward looking 

camera. The proposed algorithm automatically localizes and 

tracks the obstacle in real-time. Thus, method provides a 

practical solution for the vision-based sense and avoid 

problems in UAVs. Provided a scenery or a landscape, human 

eyes tend to first notice the characteristic features they could 

sense from the entire view.These characteristic features, 

which help the human brain distinguish between a particular 

object and its background could be the basis for a successful 

sense and avoid algorithm that segregates the object from its 

background. The proposed approach, by training the filter 

from previous frames, tracks the object in subsequent frames 

without the need of any computationally expensive 

supervised training for the detection. 

III. LITERATURE SURVEY 

Robust Lane Detection and Tracking in Challenging 

Scenarios proposed by ZuWhan Kim (2017) [1] A lane-

detection system is an important component of many 

intelligent transportation systems. Here present a robust lane-

detection-and-tracking algorithm to deal with challenging 

scenarios such as a lane curvature, worn lane markings, lane 

changes, and emerging, ending, merging, and splitting lanes 

.Then group left and right lane boundaries separately to 

effectively handle merging and splitting lanes. An 

experiments on local streets and roads gives that the 

suggested algorithm is very reliable. 

Probabilistic Long-Term Vehicle Motion Prediction 

and Tracking in Large Environments proposed by Mao 

Shanet al. (2016) [2] Vehicle position tracking and prediction 

in large areas is of great importance in more industrial 

things.The problem changes when vehicles operate within a 

large environment of potentially hundreds of kilometers also 

in difficult terrain. This method presents algorithms for long-

term vehicle motion prediction and tracking based on a 
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multiple-model approach. VEHICLE position tracking and 

prediction is a broad area of research with applications in 

traffic management, autonomous systems, and safety, to 

name a few. The common solution is to have the vehicles 

transmit the position and state information to a central 

“control room” using a communication infrastructure 

installed to give network coverage in the areas where the 

vehicles operate. In many cases, however, full network 

coverage is not economically feasible due to a large area of 

operation or geographical constraints of the terrain. 

The algorithms incorporate probabilistic vehicle 

models and properties of the working environment, such as 

roads, intersections, and special areas. The prediction 

algorithm evaluates the vehicle position for a long period by 

using acceleration, speed, and timing profiles built for the 

particular environment and considering vehicle stopping 

probability. It uses a limited number of data collection points 

distributed around the field to update vehicle position 

estimates when in range and then predict vehicle positions at 

points in between. The concept of using positive and negative 

information from the data collection points to improve the 

position estimate is introduced. A particle filter is adopted for 

global position estimates using both positive and negative 

information in the fusion stage. 

The experimental results show that it is possible to 

obtain consistent prediction of vehicle position for long 

periods of time. A limited number of data collection points 

enable vehicle tracking without full network coverage. 

Considering only V2I information in update stage, the 

algorithm demonstrated having the capability to track 

vehicles with GPS outage, reducing the uncertainty of the 

estimate, even in the case of GPS malfunctions. In addition, 

the algorithm is capable of coping with anomalies in a 

vehicle’s true movement. The experimental results have 

shown that the position estimate in the case where a vehicle 

moves very slowly or unexpectedly stops on a road remains 

consistent. The anomalies are accounted for in the filter 

through the incorporation of a stopping probability within the 

vehicle model. 

Extended kernelised correlation filter tracking 

(2017) proposed by Yang Ruan and Zhenzhong We [3] Due 

to the impressive high-speed, correlation filters began to 

receive more attention. In this method, a real time target 

tracking framework based on the kernelised correlation filter 

is proposed. The framework includes two parts: a boosted 

fusion feature colour names-histograms of oriented gradients 

(CN-HOG) that consists of CNs and HOG, and a novel 

fragments-based tracking algorithm that is robust to partial 

occlusion. Although several trackers obtain good tracking 

results, appearance models have quite a complicated structure 

and some optimisation algorithms are used. Moreover, they 

pay the cost of lower frame-rates to insure their accuracy. 

Only a few algorithms can provide the speed over 25 fps 

(frames per second). Correlation filters which can provide 

high speed have recently been applied to vision problems, 

including object alignment, object recognition, and visual 

tracking. 

In complex scenes, object tracking remains a 

challenging problem for many reasons, including frequent 

occlusion by other objects and real-time processing. The 

novelty of this Letter is to present a real-time tracker that is 

based on the KCF algorithm. It shows that improved KCF 

tracker, which uses CN-HOG fusion descriptors and 

Fragments-based model, reveals outstanding performance in 

object tracking because of its impressive high-speed and 

extraordinary ability to address heavy occlusion. Moreover, 

experiments on the CVPR2013 tracking benchmark 

demonstrate that tracker can outperform state-of-the-art 

single object trackers. Correlation filters as a new technique 

can run at a terrific speed and obtain excellent tracking results 

Corrected Continuous Correlation Filter for Long-

Term Tracking proposed by Wenjing Kang B et al. (2017) [4] 

Recently, a large number of visual tracking algorithms based 

on discriminative correlation filter have been proposed with 

demonstrated success. Hence, it is of great importance to 

design a robust long-term tracker which can effectively 

alleviate tracking drift and redetect the object in case of 

tracking failure. irstly, DCF-based trackers have 

demonstrated great superiority. These DCF trackers fully 

exploit the circulant structure of the training samples and 

compute the filters in Fourier domain to gain high 

computation efficiency. However, most of existing 

algorithms generate correlation filters in discrete spatial 

domain, such as LCT and CSK . And these trackers locate the 

target in discrete spatial domain, leading to the accumulation 

of locating error in long-term sequences. Hence, it is critical 

to design a correlation filter in continuous domain to reduce 

the locating error. Here propose continuous correlation filter 

by a new cost function to achieve sub-pixel object 

localization. This method first maps the training samples to 

continuous spatial domain using cubic spline interpolation 

model. Thereby, the correlation filter produces continuous 

response map to enable sub-pixel target position. The recent 

studies have found that the deep features from different CNN 

layers contain spatial details and semantic information, which 

are both necessary for robust tracker. What’s more, the 

features from different CNN layers have different spatial 

resolution, and multi-resolution features can create response 

map of different spatial resolution. In the proposed method, 

we utilize deep CNN features to robustly encode appearance 

template. These methods construct target pyramid centered at 

the predicted target position to estimate object scale in every 

frame. In such case, the precision of the predicted target 

location will affect the accuracy of scale estimation, and 

tracking drift will bring instability to the scale model. With 

this observation, the proposed method trains 9 target 

pyramids and these target pyramids distribute in a chessboard 

pattern centered around the predicted target position. We 

evaluate the confidence of every target pyramid and select the 

optimal one to estimate the object size. The optimal target 

pyramid is also used to generate a robust scale model and its 

center position is utilized to subtly correct the locating error. 

As a result, the multi-scale-pyramid can well predict the 

target scale despite of location error and effectively alleviate 

tracking drift. 

Yao Sui, Guanghui Wang, and Li Zhanget al. (2015) 

proposed [5] Correlation Filter Learning Toward Peak 

Strength for Visual Tracking, a novel visual tracking 

approach to correlation filter learning toward peak strength of 

correlation response. This method aims at solving this issue 

and proposes a novel algorithm to learn the correlation filter. 

Extensive experiments on a challenging visual tracking 
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benchmark demonstrate that the proposed tracker 

outperforms most state-of-the-art methods. Recently, there is 

a significant interest in correlation filtering-based tracking 

algorithm design. In terms of both tracking accuracy and 

running speed, the correlation filtering based visual trackers 

achieve state-of-the-art results. Under this paradigm, a 

correlation filter is learned from the previously obtained 

targets and their surrounding background. The learning 

problem can be exactly transferred to frequency domain by 

Fourier transform and Parseval’s Identity. Consequently, the 

filter learning is computationally efficient in the frequency 

domain. It is also determined that this paradigm is a 

discriminative model and the target is located by means of 

tracking-by-detection. The target is detected by a correlation 

operation in the frequency domain over a region containing 

the possible target location 

IV. PROPOSED SYSTEM 

Automating visual detection and tracking of moving objects 

by intelligent autonomous systems, such as unmanned aerial 

vehicles (UAVs), has been an active research topic for the 

past decades in computer vision. The research has diverse 

applications extending from military, surveillance, security 

systems, aerial photography, search and rescue, object 

recognition, auto-navigation to human-machine interactions. 

Recently, computer vision is being extensively used in 

roadside vehicle positioning and tracking as well as in 

intelligent transportation systems for the vehicle as well as 

the passengers’ safety. 

However, designing such intelligent UAVs is 

pragmatically challenging. It is vital to keep track of other 

UAVs, airplanes or other possible flying objects during the 

flight of an autonomous UAV. Hence, identifying such 

potential obstacles precisely and localizing them in real-time 

for successful. Collision avoidance and autonomous 

navigation is essential.  

 
Fig. 1: Architecture Diagram 

Recognizing such possible threats in a real-time and 

embedding such computationally sound algorithm in flying 

UAVs demands an ample amount of research and 

engineering. It is vital for an intelligent autonomous UAV to 

have an automatic, robust and real-time object tracking 

system built in it. The algorithm is designed to auto-initialize 

and utilizes salient object detection scheme whenever 

necessary throughout the tracking process. The approach is 

found to be accurate and fast in terms of speed for real-time 

autonomous sense-and-avoid UAVs, drones or similar flying 

units.The proposed approach avoids the problem of multiple 

object tracking and it is able to accurate in low light 

conditions .It is able to detect the tiny object too. 

The main issue to consider when detecting moving 

objects from a flying UAV is to separate the changes in the 

image caused by the movement of the vehicle from those 

caused by objects. It represents an additional problem with 

UAVs since they have more degrees of freedom. Here the 

input data takes the form of a continuous flow of images given 

by a single grayscale camera. From these images we have to 

take the position and velocity of the dynamic objects in the 

frame.          

V. METHODOLOGY 

 Technologies 

 YOLO 

A single convolutional network simultaneously predicts 

multiple bounding boxes and probabilities for 

boxes. YOLO trains on images and directly optimizes 

detection performance. This unified model has several uses 

over traditional methods of object detection. YOLO is 

extremely fast. YOLO processes images at 45 frames per 

second. A smaller version of the network, YOLO, processes 

an astounding 155 frames per second while still achieving 

double the mAP of other real-time detectors. YOLO makes 

more localization errors. 

 Neural Network 

In predictive analytics, artificial neural networks (ANNs) 

provide better results than other methods. In flood 

management system, it is of utmost importance that data 

analysis be done for flood prediction. Many artificial neural 

network algorithms are being studied and deployed for 

prediction purposes. ANN techniques are suitable for solving 

non linear problems. The dynamics of flood water flow is 

extremely non linear. Therefore ANN techniques can be used 

for flood prediction. 

 Algorithms 

 Faster Rcnn 

             Object recognition is a very well known problem 

domain in the field of computer vision and robot vision. In 

earlier years in neuro science field CNN has played a key role 

in solving many problems related to identification and 

recognition of object. As visual system of our brain shares 

many features with CNN's properties it is very easy to model 

and test the problem domain of classification and 

identification of object. Basically CNN is typically a feed 

forward architecture; on the other hand visual system is based 

upon recurrent CNN (RCNN) for incorporating recurrent 

connections to each convolutional layer. In middle layers 

each unit is modulated by the activities of its neighboring 

units. The RoI pooling layer uses max pooling to convert the 

features in a region of interest into a small feature map of H 

× W. Both H & W (e.g., 7 × 7) are tunable hyper-parameters.  

 Box coder algorithm 

During the course of tracking, tracker may lose the track of 

the object being tracked due to several inconsistencies such 

as abrupt motion dynamics, undefined perturbations, camera 

instability, projection/separation of similar or disparate 

foreign objects into the scene or nearby the object being 

tracked. Most of the trackers are unable to handle such 

complicacies efficiently. Thus, to effectively monitor such 



Real-time Obstacle Detection and Tracking Mechanism in UAVs 

 (IJSRD/Vol. 7/Issue 04/2019/215) 

 

 All rights reserved by www.ijsrd.com 855 

circumstances, we have implemented a refinement approach 

in  tracker. It is observed that the peak of filter response 

(confidence value) drops below certain threshold when the 

tracker is unable to correctly track the object in a subsequent 

frame. Therefore, a proper refining approach to correct the 

tracker in such situations was found to be necessary. One of 

the approaches that could be considered is to undergo salient 

object detection approach on an entire image to relocate the 

object and update the tracker with necessary correction in the 

given frame. However, such an attempt is computationally 

expensive when applied on each individual frame or on an 

entire frame iteratively while tracking an object.         

VI. SYSTEM IMPLEMENTATION 

Implementation begins with the selection of preferred OS. 

The operating system used is Linux. Configuration settings 

are done according to the user’s needs. The language used 

here is python 3. It is the latest version of python language 

which supports several packages and functions. It is an open 

source software and python programs will work on any 

platforms without requiring much changes. Python program 

is created using the IDE called pycharm. Along with this 

Opencv is used as the library. 

The package manager used by the system is 

ANACONDA. It can support variety of tools and 

frameworks. The packages are Numpy, Scipy, Analysis and 

Matplotlib. As the name implies, these packages works in 

their own manner. Each packages are used in each stages of 

the extended LCCF filter. Numpy is used for doing the 

numerical operations.  It will operates in a matlab like syntax. 

By installing this framework, we can make use of the matrices 

and multidimensional arrays. The package called Scipy 

stands for scientific python. It is a powerful all in one library 

based ecosystem for doing technical computations in python. 

In this system, Scipy is used to call the function to on the 

webcam in order to capture the faces of the persons.  The 

basic data structure used by Scipy is also a multidimensional 

array provided by Numpy module. 

Analysis package is used in order to analyze the data 

values and to relate the data values based on correlation. It is 

a collection of packages or modules which allow developers 

to write applications or services. The main advantage of this 

framework is that it doesn’t need to handle low level details 

such as protocols, sockets or process/thread management. 

Matplotlib as the name implies used for plotting the values. It 

is a plotting function in python. It is mostly used for data 

visualization by plotting histograms, scatterplots, 3D plots 

etc. By installing those packages and frameworks, the system 

will works better while comparing with other packages.   

In the system interfacing stage, the main portions are 

done. The system is interfaced with the program to work the 

extended LCCF properly. The main concern is that, as it is a 

real time project, webcam reference must be available. Many 

inbuilt functions are used for the interfacing purpose. 

VII. RESULT 

Both qualitative and quantitative evaluation measures 

demonstrate that the proposed approach is more efficient than 

the competing trackers. Unlike other trackers, the proposed 

tracker is able to auto-initialize without any manual 

interference. Hence, the approach is found to be accurate and 

fast in terms of speed for realtime autonomous sense-and-

avoid UAVs, drones or similar flying units. Nevertheless, 

some of the experiments show that the method may not 

perform as expected in the presence of several dubious salient 

objects in a scene or the object is too tiny to detect and auto-

initialize the tracker. It is found that the approach, though fast 

and robust, has some limitations. Since the algorithm is 

designed to auto-initialize and utilizes salient object detection 

scheme whenever necessary throughout the tracking process, 

it starts tracking all the objects (bounding box comprises 

maximum area occupancy of the objects in a given scene) in 

the presence of multiple objects in a scene. 

 
Fig. 2: Single object detection and tracking 

 
Fig. 3: Multiple object detection and tracking 

VIII. CONCLUSION 

It is vital for an intelligent autonomous UAV to have an 

automatic, robust and real-time object tracking system built 

in it. Therefore proposed a tracking method that incorporates 

variations in shape, size, illumination as well as degenerate 

conditions like partial occlusion, planar/axial rotation and 

camera instability in it for better performance than the 

existing state-of-the-art trackers. Most of the up-to-date 

trackers were found to fail in one or several such complex 

scenarios. However tracker is able to keep track of the object 

without any abrupt failures. Both qualitative and quantitative 

evaluation measures demonstrate that the proposed approach 

is more efficient than the competing trackers. Unlike other 

trackers, the proposed tracker is able to auto-initialize without 

any manual interference. Hence, the approach is found to be 

accurate and fast in terms of speed for realtime autonomous 

sense-and-avoid UAVs, drones or similar flying units. 
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