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Abstract-This paper deals with designing, building, and testing the Small scale Lunar Rover for geographical research and 

survey. This Lunar Rover is designed as keeping the focus on the problems faced by the geographical researcher and surveyor. 

This Rover is designed with simple and easy-to-understand technical methods. This rover is very lightweight so it can be 

carried by a 10 years old child and can be maintained easily by having minimum knowledge of robotics. It can measure the 

temperature of the surrounding area, it works on a wireless network therefore it can be controlled from a specific distance. It 

also provides live video feedback through an open channel on the network. So the research can take live reading and 

measurements of the particular area. This rover also has a grappling feature that is very important in research as the 

researcher must want to have some sample of the researching area. Through this feature, it can bring back samples to the 

researcher. 
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I. INTRODUCTION 
 

The Lunar Rover is developing at a very fast speed, more 

and more features are being added to the rover. But all 

these developments are being done on the Space 

exploration rovers.Those are quite big and sophisticated 

for the researchers that are exploring earth’sunexplored or 

hazardous areas.  

 
The Small scale version of the lunar rover that is 

developed focuses on the earth’s exploration researchers – 

Geographical surveyors. This rover is built with simple 

and easy-to-understand technical methods and easily 

market available hardware so that anyone with minimum 

knowledge of robotics may also modify it as per their 

requirements. It has been loaded with features that are the 

main requirements of the surveyor such as live video of 

the researching area, temperature, and humidity of that 

particular surrounding. It also comes with a grappler that 

is specifically designed to take samples from the 
surrounding area.  

 

And all these features can be controlled wirelessly from a 

distance over a secured network. 

 

II. RESEARCH OBJECTIVE 

 
Research has been done to find out geographical 

researching/surveying methods, which generally involve 

human’s physical involvement in hazardous and 

dangerousunexplored areas of the earth. And what are the 

areas that can be improved for the safety of fellow 

researchers? Exploring the unexplored has always created 

curiosity in humans. From the top of the Himalayas to the 
bottom of the Indian Ocean, humans always wanted to 

achieve and explore what hasn’t been explored yet. Today 

also researchers and surveyors are trying to explore the 

hidden - dangerous areas that haven’t been explored yet 

on earth. But they sometimes have to face dangerous 

situations and sometimes fatal accidents due to their 

physical involvements in the dangerous area. 

 

To avoid such situations they have tried many protective 

suits, gadgets but all these are not yet able to protect in all 

situations. For this to avoid Small scale lunar rover comes 

into play that can be controlled from a distance over a 
secured network and can collect samples as well as 

provide live video and some of the technical 

measurements of the surrounding. Due to its small size 

and lightweight, it can be carried anywhere. And because 

of its simple design and easy-to-use feature, anyone can 

use it without any technical knowledge. 

 

III. PROBLEM STATEMENT 

 
Considering the fatal situations the geographical 

researchers and surveyors face due to their physical 

involvement in dangerous areas. Taking features and 

drawbacks, there is a need for small-scale lunar rovers 
that will help the researchers with their research with 

safety. This rover should be able to perform the special 

tasks and should be modified as per the researchers and 

surveyors in the future with minimum effort. Its design 

should also be simple and easy to use, so anyone without 
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proper knowledge of robotics and computer science can 

also use it. 
 

IV. SCOPE OF STUDY 

 
The motivation for the project was the research as 

mentioned above and after observing all the needs we 

studied and how can we approach to overcome these 

challenges. There are so many methods and technologies 

that we could have used in the development of the rover 

but we need a simple and easy-to-use product that anyone 

can use without any prior knowledge of robotics and 

computer science. But this was not only the problem we 

have to design it so simple that anyone with minimum 

knowledge of robotics can maintain it or fix it with 

minimum effort. Even it can be modified as per the 
requirements of the research team. 

 

The approach was simple to use hardware that is easily 

available in the market and also is cost- effective. And 

should be able to control a secured network from a 

distance.Also for the purpose of having a live video 

streaming of the research area, we have added a camera 

that can give a 180-degree video and can be controlled 

over the wireless network.To able to control all these 

features from one place we have a web interface from 

where the user can control the rover and move as they 
want. 

 

The Lunar rover comes with a solar charger that charges 

the battery of the rover automatically so the user doesn’t 

have to change or charge the battery by themselves. 

Because of its small size and weight, its power 

consumption is very low and can move as long as the 

battery is being charged by the sun. 

 

For all these to happen we need base hardware through 

which all these features can be applied with minimum 

effort and can be modified in the future. So keeping this 
in mind we have chosen Raspberry pi 3 Model B, which 

is easily available in the market and simple to use with the 

feature of expandability as requirements grow. The 

Raspberry Pi 3 Model B is the third generation Raspberry 

Pi.This powerful credit- card-sized single-board computer 

can be used for many applications and supersedes the 

original Raspberry Pi Model B+ and Raspberry Pi 2 

Model. 

 

V. LITERATURE REVIEW 
 

This Lunar Rover is being developed for use by 

Geographical surveyors and researchers. But it’s not only 

limited to use for the research area, even the military or 

police can use it for the artillery and carry explosives or 

weapons and secretly ambush or invade enemy territory 

with ease. This project is developed keeping consideration 

for future advancement and modification with ease. 
Anyone who has prior knowledge of robotics and 

computer science can easily modify it as per their 

requirements.This Rover is very light weighted and can 
be carried anywhere, even by a 10 years old child. And 

can be controlled by anyone without having any 

knowledge of robotics and computer science.  

 

It offers the following features: 

 Wireless controlling over the network. 

 Live temperature and humidity. 

 Live video streaming. 

 Can take samples from the surrounding. 

 Have the ability of feature expandability. 

 Lightweight and small. 

 Cost-effective and easy to maintain. 

 Automatic battery charging through the use of solar 

charging. 

 

VI. PRODUCT PREPECTIVE 

 
The product is a lunar rover or exploration wheeled robot 

with a simple GUI to control over a secure network 

wirelessly. The product is developed using several 

different hardware and software which is discussed in 

Technology Used section. 

 

VII. PRODUCT FUNCTIONS 

 
As discussed earlier, our Lunar rover has several features 
such as live video streaming, live temperature, and 

humidity feedback, sample grappling, etc., all these are 

controlled over the wireless secured network from a 

distance to keep the explorer and researcher safe from the 

dangerous areas. 

 

VIII. ASSUMPTION AND 

DEPENDENCIES 

 
The user only needs a system whether a laptop or a 

computer and must be connected on the same network as 

our Lunar rover is connected. After that, the user just 

needs to access the port where our Lighttpd web with GUI 

controlling of the rover is installed. And that’s all now the 

connected user can control and access all the functionality 

of the rover at ease. 

 

IX. CONSRAINTS 

 
GUI is in English and only accessed through a port. 

No logging is yet implemented on the server. 

 

X. MODULES OF OUR SYSTEM 

 
Small scale lunar rover is a four-wheeled robot that is 

developed for the geographical research/surveyor task. 

This rover will help the researcher to carry out tasks that 

are in dangerous/hazardous areas for humans. It can 
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perform tasks such as live video streaming so the user–

researcher can keep a track of what is happening in real-
time in those areas. And also some of the technical 

measurements such as temperature and humidity, sample 

grappling, and many more. 

 

1. Lunar Rover: 

It is the wheeled robot having all the feature options of 

our small-scale lunar rover system. 

 

 
Fig 1. Front View 

 

This is a robot that can be controlled over a secured 

network. Have installed all the sensors and camera, which 

will help the explorer get more in-depth knowledge of the 

area. And perform many tasks that will be required by the 

researchers. It also has solar-powered batteries that are 

continuously charged by solar power. Through this rover 

can operate for a much longer time. 

 

2. Web GUI: 

The user needs to have a laptop or a computer that should 

be connected to the same network as the rover. To gain 

the access to the controlling GUI, the user needs the port 

where the Lighttpd Web server is installed through which 

the controlling operation of the lunar rover takes place.  

 

 
 

Fig 2.Home Page. 

 

The GUI is programmed by using HTML and CSS. Once 

the user gains the access to control, there will be several 

options such as the control of the rover movements, 

control of the lunar rover camera, controls of the 

grappling connected to the lunar rover, controls of 

temperature, and humidity sensors. 
 

3. Lunar Rover Movement Controlling GUI: 

This section is for the controlling of movement of the 

overall lunar rover, where it can be controlled to move 

forward, backward and left- right movement. There are 

four buttons for controlling the lunar rover movement. By 

clicking these buttons the movement of the rover takes 

place. The programming for the movements of servo 

motors of the rover is done in C language. The lunar rover 

is so simple and easy to operate so anyone can operate it. 

 

 
Fig 3.Camera View 

 

4. Lunar Rover Camera Movement: 

The camera of the lunar rover can capture the live video 

and stream it to its server in real- time. And user can 

access this feed from the same GUI controlling section. 

The user can move the camera up to 180degree left and 

right as well as up and down. All these functions are 

controlled over a simple setup on the same server with 

different sections. 

 

 
 

The programming for the live streaming is done using the 
Java language. There is also a four- button function to 

control the movement of the camera in real-time. Through 

the use of these tilt angle button to tilt the camera at 

certain degrees, anyone can easily control it. 

 

5. Temperature and Humidity Live Feedback: 

The Lunar rover sends the live feedback of the 

temperature and humidity in which area it is operating. So 

the user can be assured whether to move in that area 

physically right choice or not and can determine many 

more assumptions. This live feedback of the temperature 

and the humidity is also wirelessly transmitted over the 
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secured network and can be accessed only by the user that 

is on the same network. 
 

 
Fig 4.Temperature and Humidity Readings 

 

6. Sample Collecting: 

 

 
 

The lunar rover has the ability to grapple any sample 

through the use of grappling attached to it. It can carry up 

to 200 grams of the sample with ease and can be 

controlled over the secured network with ease. The user 

connected to the same network will have the access to 

controlling the movement of this grappler which can 

open-close it grappling. 

 

7. Automatic Battery Charging by Solar Power: 
The lunar rover has the ability to self-recharging its 

battery by using solar power. A solar panel is attached to 

the rover so it can use it to recharge itself and doesn’t 

need the intervention of humans. By this, the rover can 

operate for more hours than the initial timing. This has 

helped the user to operate more tasks continuously and 

gain more measurements of the surrounding area. 

 

 
Fig 5.Arial View 

XI. RESULT 

 

This module provides all the details of the complete tasks 

that are operated by the researcher/surveyors to gain 
insight into the dangerous/hazardous area before going in 

physically. This ultimately helps the researcher safety and 

ease the workload them. And the feature of expandability 

helps the researchers/surveyors to modify it with ease and 

very little effort.  It has performed all the tasks of rover 

movement, camera movement, camera video live 

streaming, live temperature and humidity feedback, and 

self-recharging its battery by itself. It has also 

successfully grappled and carried the sample over 

assumed distance. And all these are controlled over the 

wireless network. 

 

XII. ADVANTAGES 

 
 Life safety of the researchers/surveyors. 

 Multitasking at single time. 

 Live video streaming over secured network. 

 Live technical measurements of surrounding areas. 

 Sample collecting. 

 Simple, Light weight and easy to understand. 

 Simple GUI control. 

 No prior robotics knowledge needed to operate. 

 Easy to modify. 

 Easily available hardware in market. 

 Security for the access of lunar rover. 

 

XIII. TECHNOLOGY USED 

 
Both of the hardware that are used and the software that is 

used to develop this lunar rover is listed below: 

 

1. Hardware Used: 

 Raspberry Pi 3 Model B 

 L298N Motorcontrol Drivers 

 Pi Cam 

 DHT11 

 PowerAmp Module 

 Servo Motors 

 DC Motors 

 Solar Panels 

 Charging Module 

 Chasis 

 Trackbelts and wheels 

 Gripper 

 Lithium-ion batteries 

 

2. Software Used: 

 Wiring Pi 

 MJPG Streamer 

 Servoblaster 

 Lighttpd Web Server 

 DHT 11 Interfacing 

 

3. Programming Languages Used: 
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 Python 

 HTML 

 JAVA 

 C 

 CSS 

 

XIV. CONCLUSION 
 
Our Lunar rover project gives geographical 

researchers/surveyors a chance to operate tasks with the 

safety of their life. Our project provides both the safety 

and ability to perform a task that is given to them. 

Moreover, if the user wants to update/modify/add more 

features, it can be done easily with very little effort. And 

if in future some part of the lunar gets defected, it can 

easily be replaced as we have used only the products that 

are easily available to the market with a very decent price. 

Our small scale lunar rover development cost was just 

18000 Indian rupees that is nothing when we compared to 

other projects who have less feature than ours and cost 
fortunes. In future, we are working on the more 

expandability of our projects with hundreds of features to 

be added and cost less than what others are charging. 
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