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ABSTRACT 

Within this paper, a competent road recognition and tracking framework in UAV videos is suggested. 

Recognition and tracking of the specific road in UAV videos play a huge role in automatic UAV navigation, 

traffic monitoring, and ground-vehicle tracking, as well as is extremely useful for constructing road systems for 

modeling and simulation. An unmanned aerial vehicle (UAV) has numerous applications in a number of fields. 

Particularly, a graph-cut-based recognition approach is offered to precisely extract a particular road region 

throughout the initialization stage and in the center of tracking process, along with a fast homography-based 

road-tracking plan is designed to instantly track road areas. Experiments are conducted on UAV videos of real 

road scenes we taken and downloaded from the web. Our prime efficiency in our framework is related to two 

aspects: the street recognition is conducted only when it's necessary and many operate in choosing the road is 

quickly done via extremely fast homography-based tracking. 

Keywords: Graph cut algorithm, homography, road detection, road tracking, unmanned 

aerial vehicle (UAV). 

 

I. INTRODUCTION 

UAVs outfitted with cameras are thought to be a type of low-cost platform that may provide efficient data 

acquisition mechanisms for intelligent transport systems. Using the growing utilization of vehicles as well as 

their demands on traffic management, this sort of platform becomes increasingly popular. Conventional traffic 

data collection counting on fixed infrastructure is just restricted to a nearby region and, thus, it's costly and labor 

intensive to watch traffic activities across broad areas. To gather information for that transportation system, you 

should know in which the roads have been in UAV videos. Understanding of road areas can offer users the parts 

of interest for more navigation, recognition and knowledge collection procedures, benefiting their efficiencies 

and accuracies [1]. Therefore, we're in additional favor of utilizing both kinds of information. Because real-time 

is needed in lots of UAV-based applications, our major target is how you can effectively combine both kinds of 

information for road recognition/tracking within an efficient way. First, each element of the framework ought to 

be fast. Second, if a person component is quicker than these in experiencing this same purpose, it might better 

utilize the fastest component whenever possible. Within this paper, we stick to the aforementioned two rules to 

create our framework fast. In road recognition, we advise to make use of the Graph Cut formula due to its 

efficiency and effective segmentation performance by 50 percent-D color images. In road tracking, we advise a 

quick road tracking approach. There are two details that spur us to apply road tracking. First, although Graph 

Cut is extremely efficient, still it cannot acquire a real-time performance once the UAV resolution is sufficient 

(as with our work), and performing road recognition frame by frame isn't time efficient. Second, road 

appearance usually doesn't abruptly alternation in video therefore, road tracking can take advantage of 
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continuous spatial-temporal information of roads in videos and therefore can rapidly infer road areas from 

previous results. In road tracking, we try to track the street border structure between two consecutive frames [2]. 

Homography is really a transformation you can use to align one image plane to a different once the moving 

camera is recording pictures of a planar scene. Generally, the street region within our application could be well 

approximated with a plane, and for that reason, homography could be relevant to the road images. We create a 

fast homography estimation method for road tracking, in which the efficiency in homography estimation is 

related to three factors: The Short corner detector can be used to locate tips in every road frame. The Kanade-

Lucas-Tomasi (KLT) tracker is used to determine a correspondence backward and forward teams of FAST 

corners in 2 consecutive frames. A context-aware homography estimation approach is offered where just the 

corresponding FAST corners within the road neighbors are utilized with random sample consensus (RANSAC) 

estimator. The short homography-alignment approach, that is context aware, is offered to trace most area of the 

road region and also the online Graph Cut recognition to identify the remainder trivial road area in each and 

every frame. It ought to be noted our suggested technique isn't just restricted to road recognition and tracking. It 

may be also relevant to river, pipeline, or shoreline recognition and tracking in UAV videos. 

 

II. PROPOSED SYSTEM 

We introduce a Graph Cut-based road recognition method, in which the GMMs are utilized to model image 

color distributions, and structure tensors are widely-used to capture image edge features. To accelerate the 

performance, we perform road recognition on down sampled images. With Graph Cut, we perceive our road 

recognition like a binary labeling problem. The job for road recognition is to locate U minimizing the Gibbs 

energy function. The power function includes a color term Ec along with a structure term Es balanced with a 

tradeoff factor. The Ec defines how pixel color/intensity suits road/nonfood color models to be able to penalize 

color/intensity distinction between pixels and also the color models. The color models could be symbolized by 

histograms or GMMs. A weighted graph will be built, in which the cost on every graph edge is determined in 

line with the terms Ec and Es [3]. The minimization from the Gibbs function becomes to locate a cut using the 

minimum cost to partition the graph into two that is solved with a min-cut/max-flow formula. Road and nonfood 

pixels are first collected from sample images for learning road/nonfood color distributions. We select a large 

number of frames from UAV videos because the sample images, and scratch several strokes in every frame 

using eco-friendly and red colors to specify road and nonfood pixels, correspondingly. Two Gaussian mixture 

models (GMMs) GMM0 with K0 components and GMM1 with K1 components are utilized to represent the 

nonfood and road color distributions. Within this paper, we decide K0 as 3 and K1 as 5, which work nicely 

within our experiments. Within this paper, the Orchard and Bauman binary splitting formula is utilized. It 

performs record analysis on data to fast produce solutions, whereby each iteration, the cluster with bigger 

variance is split up into two before the preferred quantity of clusters is arrived at. Empirically, we discovered 

that the Orchard and Boumand approach is two times quicker than Kmeans in creating GMMs. However, a 

UAV image frequently contains regions with different contrasts. Morphology operations, including erosion and 

dilation are carried out to get rid of noises and fill holes. Contour analysis is used to locate large connected 

regions, what is final road segmentation. Because the Graph Cut road recognition described within this section 

is dependent on a static-GMM type of road colors, it is called the Graph Cut recognition approach according to 
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static GMMs. We want the internet Graph Cut recognition in 2 aspects: the first would be to identify road area 

within the no overlapping region of these two aligned frames. The second is the fact that we have to switch from 

road tracking to road recognition once the accrued drift error within the homography-alignment-based road 

tracking is simply too large. For cases, these described Graph Cut recognition according to static GMMs won't 

be able to adjust to the dynamic change of road scenes because of shadows, road renovation, different 

background, etc. Therefore, we advise to update GMMs online. New road and nonfood pixels are instantly 

collected at times (40 frames) according to effective road tracking results [4]. Generally, the homography 

estimation in this manner is computationally complex once the resolution is up to within our application, in 

which the two computationally high parts would be the point (or corner) matching and also the RANSAC steps. 

Therefore, we advise to hurry up both of these making our homography-alignment-based tracking fast. To hurry 

in the process of creating correspondence between two teams of corners, we first use the FAST method of 

identify interest points in every frame. In contrast to another well-known features. The KLT tracker is used 

towards the group of detected FAST corners in every frame to ensure that we can find the predicted FAST 

corners within the following frame. In comparison, our application is really a special situation, in which the two 

frames to become aligned is consecutive, and also the motions of corners are small, which could just satisfy the 

health of the KLT tracker. Since our reason for using homography would be to align the street region in 2 

consecutive frames as precisely as you possibly can, we advise a context-aware homography estimation 

approach, where just the corresponding FAST corners from our neighborhood of road are utilized inside the 

RANSAC process. As UAVs frequently fly forward, the incoming road should appear presents itself the aligned 

road. The big errors make the aligned road area drifts not even close to the actual road location [5]. We advise a 

strategy to cope with it. For that drift error brought on by round error, thinking about the drift errors are 

extremely small within the initial several dozen frames, the street regions within the first 25 frames continue to 

be tracked according to homography alignment between two consecutive frames. To prevent large drift error, 

each tracking outcome is evaluated based on a criteria given, to ensure that when the tracking is not successful, 

online Graph Cut recognition is used rather. 

 

Fig.1.Dataflow diagram of proposed system 

 

III. CONCLUSION 

We make use of the static Graph Cut segmentation to extract initial road areas, after which track road areas in 

subsequent frames by mixing a quick context-aware homography-alignment road tracker as well as an online 

Graph Cut method for road recognition in incoming ROIs. Within this paper, a manuscript method for road 

recognition and tracking in UAV videos continues to be suggested. Fast road recognition and tracking is 

achieved within our suggested method. Effectiveness and efficiency from the suggested tracking technique are 
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shown within our experiments. According to our experiments, we observe that drift error and zigzag contour 

problems more frequently take place in UAVs at low altitudes as well as in high speeds. 
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