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Abstract 

According to the defense point of view, it is necessary 

that every single care must be taken in order to secure 

the country from enemies, whether the mode of attack 

is air, water or land. In this modern era of technology, 

drones are being developed as they are promising high 

tech security from every aspect. But because this 

technology is also present at enemy, it is necessary for 

us to be one step ahead from them by continuously 

updating our research and technology implementation 

for a better and secured tomorrow. Auto identification 

of Drones/UAVs in time efficient way can most 

suitably be done using CSR (Compact surveillance 

radar) and obstacle detection using laser scanner and 

stereovision mechanism implemented on an energy 

efficient drone. All the accurate object detection will 

be done with a micro-camera enabled with thermal and 

night vision facilities covering estimated distance of 

0.45 kms and 120-140 degree rotation. 
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Introduction 

Drones/UAVs being popular and known for 

commercial, scientific, recreational, farming, sports 

and security purposes. Drone surveillance is nowadays 

considered as most effective security tracking ways as 

compared to other available solutions because of its 

efficiency, low maintenance cost, effectiveness and 

accuracy. Since for security purpose every other 

country/ criminal organizations use drones for location 

tracking, live feeds capturing, image identification and 

location capturing via images which eventually is 

harmful for the country being targeted. There are 

various conditions affecting the detection of drones 

such as weather, obstacles, areas, distance where the 

drones can hide, day time, night and temperature etc. 

There are two ways through which drones/ UAVs can 

be detected: 1] Static way in which the system is 

placed at one location and from that location, process 

of detection of objects is carried out. 2] Another way 

is two use a high tech advanced 360 degrees rotating 

long distance camera and CSR enabled cost and 

energy efficient drone which can travel the required 

and relative distance giving advantage of detecting 

object at a far location or before coming in boundary 

so to take the necessary steps required. 

 

Problem in Current Scenario 

Current approach of object/drone/UAVs detection 

which are normally used by drone making agencies 

and companies includes the use of: 

 

Audio and Video Detection – Not suitable for long 

range object and the propellers sound [2] and may 

change, resulting in lag of identification. While for 

video detection the identification mechanism may not 

work during weather conditions as like rain/ fog and 

storm situation. Thus not viable depending the 

situations. 

 

RF Detection-The most effective and the best suited 

way in current scenario is radio frequency detection 

with the help of proximity sensors to detect, monitor 

and identify the objects [9]. Distance range is 

approximately 1400 ft. and can detect location of 

enemy drone with the GPS coordinates, the operator 

of drone and the altitude at which the drone is flying. 

However, if the UAV is autonomous it’ll not send 

signals to operator, instead there will be fixed and 

decided actions that will be programmed such as 

location, destination or multiple destinations (areas, of 

which live information is required), image and video 

storage so that there should not any kind of wave 

communication/ satellite communication. 

 

Live Satellite Image Object Detection- 

This can be done using real time google maps 

geolocation tracking [10] [8] and related services but 

is not suitable at each and every time. Since, if the 

object is moving at relatively adjustable speed it will 

not be convenient to adapt this method always. 
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Fig 1: Compact Surveillance Radar 
 

A portable and convenient radar system having wide 

coverage area and is able to track and identify 

objects but are needed to make advanced as there is 

need to identify whether the object is drone or bird. 

These radars are highly energy efficient and of very 

less weight making them widely used when required 

in detection and identification process [6]. 

 

Laser scanner and implementation of 

stereovision to detect objects at a long range – 

Currently this mechanism is for driving assistance 

for cars and 4 wheelers and is also known as 

obstacle/ object sensing unit for a longer range. The 

root of this concept is combined use of above 

mentioned concepts that we can try to adapt in 

drones at the very first time. The objects will be 

identified using laser scanner and thus stereovision 

will be used for stabilization and detection purpose. 

The stereovision technique[14] will consists of few 

steps ensuring obstacles detection and then the laser 

scanner works by detecting the object (here drone) 

in its accurate way using algorithmic approach thus 

no need to worry about the increase in hardware and 

eventually cost. To enhance the object detection 

when the camera is zoomed while rotation and 

processing quarter PAL images via stereoscopic 

sensors can be used. 

 

Proposed Methodology 
A] To make an energy efficient semi-autonomous 

UAV detection drone which will be capable to detect 

and classify objects using the concept of computer 

vision [8] [11] and neural network wherein the image 

will be identified and captured using a Jenix 1080 px 

[5] 12MP full HD camera with NiSi 100 mm filter 

holder ring as external lenses so to cover long 

distances and low light image capturing. Longer the 

focal length clearer is the distant object [3]. 

B] Compact surveillance radar technique (CSR) 

embedded on drone which is considered as 

lightweight, low cost far and wide viewing one with 

consumption of low electricity. It can be derived from 

ground surveillance radar [6] to detect far and nearby 

objects and having no weather effect on it. This radar 

works on the principle of ultrasonic waves 

transmission having transmission frequency 20,000 

KHz and above, thus can travel through any medium. 

This technique is used by only static systems. Along 

with Ultrasonic system the camera will be equipped 

with IR capable thus detecting nearby objects in dark. 

We can make use of this concept so that the detector 

drone will be able to detect and classify the enemy 

drone/UAV object and not birds or any flying things. 

We can develop an algorithm based on deep neural 

networks[2][12] which can auto-zoom the camera and 

will force the CSR mode to start automatically once 

the distant object is detected in order to initiate its 

detection for processing and sending the information 

of spotted UAV/ drone to the controller. 

C] Since advanced micro-camera[4][5] is present 

which is capable of rotating 360 degrees (we will be 

calling this rotating mechanism that will be made by 

us as Lizard’s eye algorithm) and hence making the 

drone capable of capturing the images and live video 

feeds of the area with date and time mentioned and 

thus when the enemy drone will be visible, our haar-

cascade[11] based intelligent and trained algorithm 

will identify the particular drone accurately no matter 

how efficient the light exposure is. Thus detecting and 

tracking drone will be easier. 

D] All the transmission circuits will be interfaced with 

obstacle/ object detection circuit and object 

recognition using a scanner which makes use of laser 

functionality for detection, tracking and concept of 

stereovision [14] for identification of enemy drone. 

This implementation will be done using neural 

network and Haar like object detection algorithms 

ensuring cost and energy efficiency with promising 

accuracy about 96%. 

 

Advantages over Current Scenario 
1] Long range/distance can be covered with low 

energy and low time until the drone’s battery power 

permits. 

2] Accuracy is achieved as compared to available 

static solutions. 

3] With adaptation of compact design it is easy to add 

more features like signal jamming and emp 

(electromagnetic pulses) attack on the enemy drone. 

4] Hidden objects/ UAVs behind the trees, structures 

can be easily spotted without worrying about the 

efficiency of mechanism. 



 Helix Vol. 8(5): 4047- 4050 
 

4049      Copyright © 2018 Helix ISSN 2319 – 5592 (Online) 
 

5] Low light or low resolution is no longer a problem. 

 

Issues in existing technologies: 

 

Distance: 

Lower observation/detection range 

because of static usage. 

Inefficient 

during 

night: 

Low adaptation of night vision 

along with IR sensing. 

Power: 

Battery consumption is also an 

issue and needs to be resolved. 

Live 

tracking: 

Real time sending and receiving the 

feeds is a problem from longer 

distance.  

Accuracy: 

It   resembles   the   accuracy   in 

detection of latitude   and   exact 

location. 

 

How auto identification of drones/ UAVs will be 

done? 

a] Initially there is no need of the drone to continuously 

fly in air surveillance mode. Instead it will act as static 

object detection system with running CSR acting as 

ground to air radar and identification mechanism [1]. 

b] As soon as the object detected as enemy drone or 

UAV after accurate identification by our smart trained 

neural technology [8] [11] via the lizard’s eye camera, 

the signal of detection will be sent to the base where the 

controller of our drone will reside. 

c] The data in the form of video feed, captured image, 

CSR detection source, position and latitude all the 

collected data will be included in the signal, the 

transmission over which will be done through wireless 

and cryptic manner. 

d] Thus because of the live video tracking mode of that 

particular identified object using computer vision 

adapted stereovision and laser scanner[14], the enemy 

or unwanted drone will be live broadcasted to video 

screen device where the controlling and surveillance 

unit is present. 

e] The broadcast will not be done using direct satellite 

communication or unsecured direct RF transmission 

as there might be chance of detection of our own 

system by the enemy drone and data hacking of our 

system. 

f] We can use Wi-Fi modules (like ESP 8266 for 

prototyping) having high range and then Wi-Fi – 

repeater- Wi-Fi technology for several meters 

enabling more secured and cryptic data and 

information transfer within comparative less time. 

g] The algorithms will be entirely based on neural 

networks and computer vision using programming 

language as Python, which is most suitable AI styled 

language. As soon as the UAV from a distance of 0.45 

to 1.8 Kms is detected the drone system will track the 

object and will simultaneously send the enemy drone’s 

coordinates with time as well in real time 

implementation. This is all for static system 

converting into moving or flying one enabling to 

detect objects not only in air, but ground and water as 

well. The drone will take off after few delay/ duration 

provided by system user or controller so to ensure that 

the boundary is secured and there’s no dangerous 

threats around. 

h] We will be using the concept of statically bounded 

geo fencing technique as a backup and safety plan. 

Geo fencing makes it possible for real time monitoring 

of areas or fixed boundaries surrounded by virtual 

fence or simply a virtual mapped and fixed boundary, 

and automatic detection when tracked mobile objects 

such as drones enters or leave these areas. This uses 

the concept of satellite imaging identification and 

detection, which will be implemented on the detector 

drone’s sub-system of surveillance. Thus having the 

prime advantage that if the UAV/drone or flying 

object from the enemy side is hidden in our boundary 

behind trees/ structures their location and time since 

hidden will be traced out easily instead of sending the 

drone and thus working for a sustainable, energy and 

cost efficient drone detection model. 

 i] Thus real time tracking and monitoring analytics 

will help to make the boundary/ our area/ country more 

secure. 

ii] Ease in identification using our classification based 

neural sorting algorithm. 

iii] The circuit seems complicated initially but is the 

most preferable way as embedding of the sensors, 

interfacing and making them work like as mentioned 

makes the detector gadget drone unique in its class. 

 

System Requirements: 

For prototype purpose components that will be 

used are [15]: 

1] Frame for quadcopter or drone as per load and 

requirements. 

2] Motor or Rotor and propellers – For maneuver and 

fly purpose – 4 units. 

3] Electronic speed controls. 

4] Flight and function controller unit with display. 

5] Radio transmitter and receiver (Remote control 

with 4 channels). 

6] Battery- LiPo with 3000 mAh and 3SIP 20C 

specification thus giving more time to drone to be able 

to fly. 

7] Charging unit – IMAX B6 Lipo balance 

charger. The above ones are required to make 

drone.  

For CSR: 

I] Amplifier and mixer. 

II] Splitter. 

III] Data acquisition/ Ramp generator. 

IV] Attenuator. 
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V] Voltage-controlled oscillator. 

VI] Antenna set for Rx and TX. 

For IR and stereovision: 

I] Camera and others as mentioned above. 

II] IR sensor. 

Related software for programming and interfacing 

with Raspberry pi and other circuits. 

 

Conclusion 

A] It is found that current detection system can be 

modified and new fusion of technology with a 

combination of artificial intelligence, neural networks 

and computer vision if done can able to make a cost 

efficient, lower energy consuming and secured drone. 

B] CSR technology, if adapted on drone along with 

micro-laser scanners enabled stereovision technique 

using neural networks will make the most advanced, 

the most secured drone ever introduced. 

C] If jamming mechanism is adapted by using the 

concept of generating EMP waves the enemy drone 

circuit’s energy will be cutoff, resulting in no use of 

that drone. 

D] When each and every circuit will be embedded 

there will be no/less effect of weight on drone as the 

drone selected/ made will be efficient to carry the 

circuit easily and other payload facilities enhanced 

thus a perfect surveillance drone. 

E] The drone can be made on hybrid energy mode one 

using solar rechargeable mechanism and a normal 

battery casing charging with traditional AC supply. 

F] However the major drawback is if the solar panels 

attached on the drone, the drone will be incapable to 

fly due to load, so there’s a need to make the body of 

drone enabled with shock proof solar panels. 

G] The detector drone that will be made can cover a 

wide area of about 1-1.5 Km and radially tracking the 

presence of enemy drone. 

 

References: 

1. https://www.securitymagazine.com/articles/

87507-what-to-do-about-drones-detect-identify-

respond 

2. Empirical study of drone sound detection in 

real life environment with deep neural networks 

https://arxiv.org/pdf/1701.05779.pdf 

3. https://www.quora.com/How-far-can-the-

average-surveillance-camera-see 

4. Calculating image resolution: 

https://static1.squarespace.com/static/551ecf1ae4b0

b101cf72bfa3/t/55412684e4b0512f43caa5de/14303

33060072/Resol ution_calculation.pdf 

5. Ground surveillance radar: 

https://en.wikipedia.org/wiki/Radar_MASINT#Grou 

nd_Surveillance_Radar 

6. Survey on object detection in optical remote 

sensing images: 

https://arxiv.org/ftp/arxiv/papers/1603/1603.06201.p

df 

7. Tensorflow and object detection API: 

https://towardsdatascience.com/is-google-

tensorflow-object-detection-api-the-easiest-way-to-

implement-image-recognition-a8bd1f500ea0 

8. Detection and identification of objects based 

on radio frequency RF signatures 

https://link.springer.com/article/10.1007/s12243-

013-0373-8 

9. Geofencing for fleet and freight 

management:http://ieeexplore.ieee.org/document/53

99328/ 

10. Face and object detection using Haar 

cascade:https://docs.opencv.org/3.4.1/d7/d8b/tutoria

l_py_face_dete ction.html 

11. Drone detection: 

http://ieeexplore.ieee.org/document/8326372/ 

12. Geo-fence: 

https://en.wikipedia.org/wiki/Geo-fence 

13. Long range obstacle detection using laser 

scanner and stereovision: 

https://pdfs.semanticscholar.org/3e51/7f89db4c44f9

8 263d3ee48d2ce6fc8d37085.pdf 

14. Mini radar for prototype: 

https://www.google.co.in/search?hl=en&authuser=0

&tbm=isch&source=hp&biw=1366&bih=672&ei=9

GnHWt2KOovpvATx-

r5Y&q=mini+radar+system&oq=mini+radar+syste

m&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0

.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#img

rc=vtxktLXNgtjsfM: 

15. All about making and components of 

drone:http://www.instructables.com/id/How-to-

Make-a-Quadcopter-Drone-and-Components-List/ 

16. Basic radar 

system:https://hackaday.com/2012/04/28/build-

your-own-radar-system/ 

17. Compact surveillance radar block 

diagram:https://www.google.com/search?tbm=isch

&sa=1&ei=SET1WuHFBoz4vATf-

6KgDw&q=compact+surveillance+radar+circuit+di

agram&oq=compact+surveillance+radar+circuit+dia

gram&gs_l=mobile-gws-wiz-

img.3...15268.19058..19308...0....931.4779.3-

2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#i

mgrc=Rq9P1aXW7DlBlM%3A 

https://www.securitymagazine.com/articles/87507-what-to-do-about-drones-detect-identify-respond
https://www.securitymagazine.com/articles/87507-what-to-do-about-drones-detect-identify-respond
https://www.securitymagazine.com/articles/87507-what-to-do-about-drones-detect-identify-respond
https://www.securitymagazine.com/articles/87507-what-to-do-about-drones-detect-identify-respond
https://arxiv.org/pdf/1701.05779.pdf
https://www.quora.com/How-far-can-the-average-surveillance-camera-see
https://www.quora.com/How-far-can-the-average-surveillance-camera-see
https://www.quora.com/How-far-can-the-average-surveillance-camera-see
https://static1.squarespace.com/static/551ecf1ae4b0b101cf72bfa3/t/55412684e4b0512f43caa5de/1430333060072/Resolution_calculation.pdf
https://static1.squarespace.com/static/551ecf1ae4b0b101cf72bfa3/t/55412684e4b0512f43caa5de/1430333060072/Resolution_calculation.pdf
https://static1.squarespace.com/static/551ecf1ae4b0b101cf72bfa3/t/55412684e4b0512f43caa5de/1430333060072/Resolution_calculation.pdf
https://static1.squarespace.com/static/551ecf1ae4b0b101cf72bfa3/t/55412684e4b0512f43caa5de/1430333060072/Resolution_calculation.pdf
https://static1.squarespace.com/static/551ecf1ae4b0b101cf72bfa3/t/55412684e4b0512f43caa5de/1430333060072/Resolution_calculation.pdf
https://en.wikipedia.org/wiki/Radar_MASINT#Ground_Surveillance_Radar
https://en.wikipedia.org/wiki/Radar_MASINT#Ground_Surveillance_Radar
https://arxiv.org/ftp/arxiv/papers/1603/1603.06201.pdf
https://arxiv.org/ftp/arxiv/papers/1603/1603.06201.pdf
https://arxiv.org/ftp/arxiv/papers/1603/1603.06201.pdf
https://towardsdatascience.com/is-google-tensorflow-object-detection-api-the-easiest-way-to-implement-image-recognition-a8bd1f500ea0
https://towardsdatascience.com/is-google-tensorflow-object-detection-api-the-easiest-way-to-implement-image-recognition-a8bd1f500ea0
https://towardsdatascience.com/is-google-tensorflow-object-detection-api-the-easiest-way-to-implement-image-recognition-a8bd1f500ea0
https://towardsdatascience.com/is-google-tensorflow-object-detection-api-the-easiest-way-to-implement-image-recognition-a8bd1f500ea0
https://towardsdatascience.com/is-google-tensorflow-object-detection-api-the-easiest-way-to-implement-image-recognition-a8bd1f500ea0
https://link.springer.com/article/10.1007/s12243-013-0373-8
https://link.springer.com/article/10.1007/s12243-013-0373-8
https://link.springer.com/article/10.1007/s12243-013-0373-8
http://ieeexplore.ieee.org/document/5399328/
http://ieeexplore.ieee.org/document/5399328/
https://docs.opencv.org/3.4.1/d7/d8b/tutorial_py_face_detection.html
https://docs.opencv.org/3.4.1/d7/d8b/tutorial_py_face_detection.html
https://docs.opencv.org/3.4.1/d7/d8b/tutorial_py_face_detection.html
http://ieeexplore.ieee.org/document/8326372/
https://en.wikipedia.org/wiki/Geo-fence
https://pdfs.semanticscholar.org/3e51/7f89db4c44f98263d3ee48d2ce6fc8d37085.pdf
https://pdfs.semanticscholar.org/3e51/7f89db4c44f98263d3ee48d2ce6fc8d37085.pdf
https://pdfs.semanticscholar.org/3e51/7f89db4c44f98263d3ee48d2ce6fc8d37085.pdf
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
https://www.google.co.in/search?hl=en&authuser=0&tbm=isch&source=hp&biw=1366&bih=672&ei=9GnHWt2KOovpvATx-r5Y&q=mini+radar+system&oq=mini+radar+system&gs_l=img.3...1664.8726.0.9384.0.0.0.0.0.0.0.0..0.0....0...1ac.1.64.img..0.0.0....0.B_BIMDT28gE#imgrc=vtxktLXNgtjsfM
http://www.instructables.com/id/How-to-Make-a-Quadcopter-Drone-and-Components-List/
http://www.instructables.com/id/How-to-Make-a-Quadcopter-Drone-and-Components-List/
http://www.instructables.com/id/How-to-Make-a-Quadcopter-Drone-and-Components-List/
https://hackaday.com/2012/04/28/build-your-own-radar-system/
https://hackaday.com/2012/04/28/build-your-own-radar-system/
https://hackaday.com/2012/04/28/build-your-own-radar-system/
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A
https://www.google.com/search?tbm=isch&sa=1&ei=SET1WuHFBoz4vATf-6KgDw&q=compact+surveillance+radar+circuit+diagram&oq=compact+surveillance+radar+circuit+diagram&gs_l=mobile-gws-wiz-img.3...15268.19058..19308...0....931.4779.3-2j4j1j2......0....1.........35i39.%2Fl4kTfGVnUI%3D#imgrc=Rq9P1aXW7DlBlM%3A

