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I. INTRODUCTION 
 

Overview of Research Content 

The proposed concept involves the development of 

an image and video processing framework designed 

to analyze data acquired from UAVs during 

reconnaissance missions targeting military assets 

(e.g., tanks, aircraft) and Search and Rescue (SAR) 

operations. Functionally, UAVs equipped with optical 

sensors (webcams or high-resolution cameras) 

capture still images or video footage during 

reconnaissance trajectories and transmit this data to 

a centralized processing station. At this station, 

image processing and recognition algorithms are 

deployed to detect and identify human subjects, 

tanks, and aircraft. 

 

MATLAB was selected as the primary computational 

environment due to its ubiquity in engineering 

applications and its robust support for data 

acquisition from optical sensors. It efficiently 

converts raw data into digital image matrices for 

computational analysis. The software executes 

template matching algorithms against reference 

images, generates control commands for the 

recognition model, and triggers alert signals upon 

the detection of casualties, aircraft, or armored 

vehicles. 

 

The vehicle recognition architecture comprises two 

distinct sub-modules: a module for tank and 

armored vehicle recognition, and a module for 

aircraft recognition. Both modules utilize a shared 

detection algorithm predicated on similarity 

quantification between reference templates of the 

target assets and the real-time imagery acquired by 

the UAV. The procedural steps for military vehicle 

recognition are delineated as follows: 

 

Step 1: Loading the UAV-Acquired Image and 

Reference Template 

 

Abstract - Unmanned Aerial Vehicles (UAVs) have emerged as pivotal instruments in reconnaissance, surveillance, 

and Search and Rescue (SAR) operations, owing to their rapid mobility and capability to survey extensive terrains. 

However, the analysis of UAV-derived imagery demands robust processing and recognition algorithms, particularly 

when operating within complex environments characterized by high noise levels or minute target dimensions. In 

the context of military operations, the reconnaissance of vehicles and weaponry presents significant challenges due 

to the constraints on direct human access and the extreme risks associated with detection. Furthermore, these 

challenges are equally critical in aerial search and rescue missions and maritime incident responses. Consequently, 

the modernization of military reconnaissance and SAR protocols is an urgent imperative. The deployment of UAVs 

for these objectives significantly expands operational coverage, enhances localization precision, and minimizes 

direct human exposure during reconnaissance and search missions. Thus, research into "Image Recognition and 

Processing Techniques for Unmanned Aerial Vehicles" holds profound practical significance. 
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Figure 1: The reference template of an armored 

vehicle versus the imagery acquired by the UAV. 

 

Step 2: Detection and Extraction of Feature Points in 

Both Images 

 

 
 

Figure 2: Feature points within the armored vehicle 

reference template and the UAV-acquired image. 

 

Step 3: Comparison and Identification of Matched 

Feature Pairs 

 
Figure 3: Matched feature pairs between the 

armored vehicle reference template and the UAV-

acquired image. 

 

Step 4: Assessment and Output of Recognition 

Results 

Following the comparison process, if the number of 

matched feature pairs exceeds a predefined 

threshold value, the program validates the 

recognition result. The identified target is 

subsequently enclosed within a bounding box to 

facilitate visual identification; simultaneously, the 

application triggers an audible alarm to signal the 

detection of a target. 

 

 
Figure 4: Recognized armored vehicle within the 

UAV-acquired image. 

 

Experimental Findings 

The main program of the UAV image processing and 

recognition application is engineered through the 

integration of various sub-modules, forming a 

cohesive system of interconnected software 

components. The interface is specifically localized in 

Vietnamese to facilitate user comprehension and 

ensure intuitive operational control. 

 

 
Figure 5: The Graphical User Interface (GUI) of the 

main application. 

 

Military aircraft recognition results derived from 

UAV-acquired imagery.   

 

 
Figure 6: Aircraft detected within the UAV-acquired 

imagery. 
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Search and detection results derived from UAV-

acquired imagery. 

 

 
Figure 7: Detection result from the UAV-acquired 

imagery. 

 

 
Figure 8: Target detected in the video stream 

transmitted from the UAV 

 

The proposed image recognition system was 

implemented and tested using MATLAB on a 

standard computer configuration to simulate the 

ground control station environment. The input data 

consisted of aerial imagery and video streams 

acquired from UAV flights at varying altitudes 

(ranging from 50m to 200m) and varying lighting 

conditions. The dataset included diverse terrains 

such as open fields for military vehicle detection and 

maritime environments for search and rescue 

scenarios. As shown in Figure 5, the main program is 

engineered with a user-centric Graphical User 

Interface (GUI). The interface integrates distinct 

modules for loading imagery, selecting target 

templates (Tank/Aircraft), and displaying real-time 

detection results with visual bounding boxes. This 

design ensures that commanders can rapidly 

interpret situational data without language barriers. 

The system was evaluated on three primary 

recognition tasks:  

Armored Vehicle Detection: Utilizing the feature 

point matching algorithm defined in Steps 1-3, the 

system successfully identified tanks partially 

obscured by vegetation. Figure 4 demonstrates a 

successful detection where the algorithm matched 

key features of the tank template against the UAV-

acquired image, triggering a visual alert. 

 

Military Aircraft Recognition: The system 

demonstrated high efficacy in identifying aircraft on 

runways and hangars. As depicted in Figure 6, the 

algorithm correctly isolated the aircraft's geometry 

from the background noise of the airfield. 

 

Search and Rescue (SAR) Application: In maritime 

and coastal scenarios, the system proved effective in 

detecting small objects (representing survivors or 

debris). Figure 7 and Figure 8 illustrate the detection 

results in both static imagery and continuous video 

streams. The "Audible Alarm" function operated 

synchronously with visual detection, verifying its 

utility for alerting operators during long-duration 

monitoring missions. 

 

Experimental trials indicate that the template 

matching approach provides stable results when the 

target's orientation and scale in the UAV image are 

relatively consistent with the reference template. The 

system achieved a detection accuracy rate of 

approximately 85-90% under clear weather 

conditions. The processing time per frame in 

MATLAB allows for near real-time monitoring, which 

is sufficient for reconnaissance protocols where 

reliability is prioritized over raw speed. 

 

II. CONCLUSION (FONT SIZE 10) 

 
Through this research, MATLAB software has been 

utilized to develop an image processing and 

recognition framework tailored for Unmanned Aerial 

Vehicles (UAVs). The developed program is capable 

of not only identifying military assets, such as tanks 

and aircraft, but is also effectively deployed in search 

and rescue (SAR) detection operations. Experimental 

results demonstrate the efficacy of integrating image 

processing techniques into reconnaissance and SAR 

missions. This integration mitigates risks associated 

with enemy detection and minimizes potential loss 

of life and property during hazardous rescue 

operations. 
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The salient advantages of this application include 

expanded operational coverage, enhanced 

localization precision, and a significant reduction in 

direct human intervention during reconnaissance 

and search activities. Consequently, this approach 

yields substantial reductions in operational costs, 

time, and reconnaissance effort. It provides 

commanders with comprehensive situational 

awareness of enemy dispositions while ensuring 

personnel and asset safety throughout rescue 

missions. 

 

This paper posits that the transition towards 

autonomous UAV-based reconnaissance of military 

vehicles—such as tanks and aircraft—and SAR 

operations will achieve optimal outcomes, effectively 

substituting human presence in high-risk 

environments. 

 

Acknowledgements (Font Size 10) 

We acknowledge Faculty of Engineering 

Fundamentals, Air Force Officer’s College for 

supporting this study. 

 

REFERENCES 

 
1. Nguyễn Bá Công, Nguyễn Hữu Đức, Thiết kế hê 

thống truy vấn tìm ảnh dựa vào đặc trưng cấp 

thấp và đặc trưng cấp cao, Luận văn cử nhân tin 

hoc, Đại học Khoa Học Tự Nhiên, Tp HCM, 2005. 

2. Ion Marqués, Face Recognition Algorihtms, 

Universidad del País Vasco, 2010. 

3. Lindsay I Smith, A tutorial on Principal 

Components Analysis, February 26, 2002.  

4. Duan, T.D., Du, T.L.H., Phuoc, T.V., Hoang, N.V, 

Building an Automatic Vehicle License-Plate 

Recognition System,  International Conference in 

Computer Science, pp. 59-63, 2005. 

5. Humayun Karim Sulehria, Ye Zhang, Extraction of 

Vehicle Number Plates Using Mathematical 

Morphological Techniques, Proceedings of the 

8th WSEAS International Conference on 

Automation and Information, Vancouver, 

Canada, June 19-21, 2007 pp. 258-261. 

6. Francesco Ciccone & Alessandro Ceruti, Real-

Time Search and Rescue with Drones: A Deep 

Learning Approach for Small-Object Detection 

Based on YOLO, Drones, 2025.  

7. Sakib Ahmed & Oscar Pizarro, Maritime Small 

Object Detection from UAVs using Deep 

Learning with Altitude-Aware Dynamic Tiling, 

arXiv preprint, 2025.  

8. Simon Bultmann, Jan Quenzel & Sven Behnke, 

Real-Time Multi-Modal Semantic Fusion on 

Unmanned Aerial Vehicles, arXiv preprint, 2021. 

9. Christos Kyrkou & Theocharis Theocharides, 

EmergencyNet: Efficient Aerial Image 

Classification for Drone-Based Emergency 

Monitoring Using Atrous Convolutional Feature 

Fusion, arXiv preprint, 2021.  

10. Warakorn Luangluewut et al., Detecting Objects 

in Aerial Photographs using Neural Network 

Techniques, Defence Technology Academic 

Journal.  

11. Lê Đức Quyền & Phạm MinhVương, phát hiện 

sạt lở ddaatsduwaj trên dữ liệu hình ảnh UAV sử 

dụng AI và thuật toán phân đoàn điểm ảnh, Tạp 

chí Biến dạng khí hậu & khí tượng,2025 

12. Lê Đức Hoàn, Trịnh Mạnh Hùng & Đặng Công 

Vụ, Giải pháp nâng cao độ tin cậy cho quá trình 

làm việc của thiết bị quang trên UAV ứng dụng 

radar/quang trong trinh sát,TNU Joural of 

Science and Technology,2024. 

 


