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Abstract— “Everyone has the right to freedom of opinion 

and expression; this right includes freedom to hold opinions 

without interference and to seek, receive and impart 

information and ideas through any media and regardless of 

frontiers.” Most of the people around the globe are not only 

familiar with Internet, but Internet has become one of the 

vital elements of survival for them. From school projects to 

work place, or connecting with loved ones to scheduling a 

day, everyone has become dependent on internet. The 

impact of internet is so deep and well-rooted that we have 

forgot to live without internet. In such a scenario, there are 

parts of the Globe that doesn’t receive internet facility, or 

even if they do, the access is limited due to weak signals or 

governmental restrictions. And the places, where accessible 

internet is provided, the facility charges a good amount of 

money. Since, no problem exists without a solution, we got 

‘Outernet’. This research paper aims to clear the term 

Outernet, how it can rectify the problems, and how it works. 
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I. INTRODUCTION 

Internet was invented for convenient data transmission, 

without letting the distance being a barrier. Although its 

story started with ARPANET, it has become an important 

part of people’s life. Anything and everything is available 

online, and thus, the world seems compact now. 

Surprisingly, the world hasn’t really compacted enough as 

only one third of the total world’s population is able to 

access the internet. The reasons for inaccessible internet 

may vary region to regions, somewhere it may be because of 

geographical hurdles while somewhere because of 

censorship, though many other reasons persist too. 

Keeping all these problems in mind, a non-profit 

organization, named Media Development Investment Fund 

(MDIF), initiated a project called OUTERNET. The 

Outernet will connect the entire world with the information 

on various subjects, and this connectivity will be achieved 

with the help of the satellites. 

The project was been initiated in the year 2013, and 

is accelerating at a great speed. The countries like America, 

Europe, Middle East, and North Africa have started getting 

Outernet access. Soon, the access will become worldwide. 

 
Fig. 1: 

II. COMPONENTS OF OUTER NET 

The Outernet project needs have its own needs to work 

adequately.  The main areas of its components include: 

 Cube Satellites 

 Segments  

 Lantern  

A. Cube Satellites  

Cube satellites are often called CubeSats. The first cube 

satellite was invented in 1999 by combine efforts of 

California Polytechnic State University and Stanford 

University. It is a miniaturized form of a satellite which is 

used for space research purposes, and belongs to the class of 

nanosatellites. Having exact volume of one liter along with 

maximum 1.33 kilograms of mass, CubeSat’s standard 

dimension is 10 * 10 * 10 cm. This configuration can be 

doubled and tripled, and accordingly its dimensions become 

20 * 10 * 10 cm and 30 * 10 * 10 cm respectively. A 

CubeSat with standard dimension is called 1U while with 

double and triple configurations are ‘2U’ and ‘3U’ 

respectively. 

B. Segments 

The Outernet is divided into three segments. It is the 

connectivity among these segments that will run the project 

successfully. The three segments are as follows: 

1) Space Segment  

The Space segment of the Outernet consists of CubeSats . 

An evenly arranged 14 Cube Satellites arranged in the 

circular orbital distance of 900 kilometers has been set up in 

the space segment. The CubeSats receive the request, and 

then, transmit the data to the users. 

2) Ground Segment 

The Ground Segment includes all the ground stations that 

are involved in the data transmission to the satellites. These 

ground stations are made across the equator of the Earth. 

The three main ground stations are- Guiana Space Center 

(South America), Broglio Space Center (Kenya), and Pusat 

Remote Sensing (Malasia). 

3) User Segment 

This segment includes all the people who access or want to 

access the Outernet facility. They can do so using a WiFi 

enabled device like tablet, mobile, laptop etc. 

 
Fig. 2: 
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III. LANTERN 

Just like companies build towers to transmit signal, Outernet 

is using a fresh and easy concept of using lanterns. A 

Lantern is a device that connects to the Outernet server to 

receive the radio wave signals from s, and then, convert 

them into digital files. These files can be anything to 

everything including web pages, application, news, music, 

videos etc. 

To access the digital files stored in the lantern, one 

simply needs to turn on the WiFi of his/her device, and the 

stored information in the lantern can be viewed in the WiFi 

device. 

Currently, the device is available at Indiegogo website, and 

is getting crowd-funding to raise more funds for the 

projects.  

The lantern consists of following parts: 

A. Solar Panels 

To charge the battery of the lantern, solar panels are used. 

The battery life of the lantern depends upon the working 

mode of the lantern. If the lantern is in passive mode, which 

means when it only receives data and stores it, its battery 

can work till 9 hours. But in active mode, that is, when its 

WiFi is connected to another WiFi enabled device, the 

battery life decreases to 4 hours. 

B. LED indicators 

The Light Emitting Diodes, or simple LED is used to 

indicate the lantern working state like power on/off, WiFi 

on/off, etc. 

C. Inputs/Outputs 

It used SMA for connecting to LNB (low-noise block), 

micro USB input, micro SD card slot, and USB output. 

D. Plastic Case 

The lantern is externally covered by a plastic case. It is as 

small as a flashlight yet has a much larger capacity to hold 

all the data files. 

IV. OUTER NET CONCEPTUAL ILLUSTRATION 

 
Fig. 3: 

The Outernet includes a Client Orbit where the 

Client Satellite is placed, and an Outernet Orbit where the 

14 CubeSat constellation is made. A complete coverage of 

Very-High Frequency (VHF), Ultra-High Frequency ( UHF) 

and S-band occupies the area between Outernet orbit and 

earth’s surface. The VHF and UHF are the radio frequency 

electromagnetic waves or simply radio waves. The 

difference between VHF and UHF is their frequency range. 

The VHF frequency range is between 30MHz to 300MHz 

while that of the UHF is between 300MHz to 3GHz. The S-

band comes on under electromagnetic spectrum. It is a part 

of spectrum’s microwave band. The frequency range 

between 2GHz to 4GHz is a part of S-band. 

This Outernet orbit interacts with the ground 

segment to create a communication pathway for the data 

signals. Likewise, the ground segment also interacts with the 

space segment.  

In this way, the Outernet concept is followed for 

providing a global information network to everyone alike. 

V. WORKING OF OUTERNET 

As written before, there are three segments – Space 

segment, Ground segment, and User segment. The Outernet 

works with the connectivity among all these three segments. 

 
Fig. 4: 

Initially, the Outernet holds one-way 

communication system like an FM radio. The users will be 

able to get information on the subjects that are already saved 

for the users. The user has to filter his/her search, and 

accordingly, the results will be displayed. This process takes 

place as follows: 

 Firstly, the ground station sends the signals to the cube 

satellites about the data request. The ground station can 

be any among the three stations located in South 

America, Kenya, and Malasia. 

 The cube satellite, then, processes the request, and 

sends the signals to the Outernet servers of the ground 

segment. These cube satellites are in the Outernet space 

on the equatorial orbit, existing in a constellation of 14 

cube satellites. 

 The Outernet servers get connected to the lanterns, and 

send them all the data in the form of the radio wave 

signals. 

 The lantern, passively receives all the data in the form 

of radio waves, and then stores them as digital files. The 

digital files can be music, videos, eBooks, webpages, 

application, and many other information source formats. 

 The information stored in the lantern is accessed by the 

user using a WiFi enabled device. The user has to 
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simply turn on the WiFi of his/her device, and connect 

to the lantern. And according to the needs, the user can 

get access to all the available data in the lantern. 

The Outernet will be further extended as a two-way 

communication but only after successful implementation of 

one-way communication, and reaching enough funds for the 

same.  

In two-way communication system, the user will be 

able to request information that is not available in lantern. 

The users will get access to that information by sending 

signals for the request, and in return, the requested 

information will be sent to the user. 

VI. UNDERSTANDING OUTER NET 

To make it simple, let’s consider the Outernet to work like 

an FM radio. The concept and working of the Outernet with 

respect to the working of the FM radio is explained below: 

 Just like any radio channel, Outernet also uses radio 

waves but instead of a radio tower, the signals are being 

transmitted through the satellites, and instead of a radio 

receiver, there is a device called lantern. The lantern 

can be considered as a radio receiver only, which 

receives the signals at the appropriate frequency. 

 And when the radio receiver receives the signals, it 

provides the user with the music, similarly, when 

lantern receives the radio signals, it converts them to 

digital data files for the user to use. 

 In case of the FM radio, the data is provided to the user 

in the form of the ‘sound’ while in case of the Outernet, 

the data is provided in the form of multiple formats, 

including music, videos, eBooks etc. 

 When the radio receiver receives the right channels, the 

user hears them via speaker or headphones, likewise, 

when the lantern stores the data files, the user uses them 

by connecting his/her WiFi enabled devices to the 

lantern. 

Thus, just like FM radio, Outernet works in a similar 

way, the difference lies between radio tower and satellites, 

and FM radio receiver and lantern. And hence, the 

communication is also one-way. 

VII. TIMELINE OF OUTER NET PROJECT 

The project is being carried by MDIF. The company is 

working on it since 2013. The detailed timeline of the 

project is given below: 

 December 2013 – Phase I Technical Assessment 

 June 2014 – Prototype satellites were developed, and 

long range WiFi multicasting was tested. 

 September 2014 – Testing of transmission in flight-like 

environment took place. 

 January 2015 – Constellation operations were launched 

and tested. 

 April 2015 – Hundreds of satellites processed for 

manufacturing. 

 June 2015 – Outernet deployment according to launch 

permit. 

VIII. OUTER NET OUTPUT 

The Outer net, once successfully implemented, will provide 

ample of information. The domain of data may be less 

initially but it will increase eventually. The radio waves are 

capable of transmitting all forms of data, and lantern is good 

enough to convert these radio waves into correctly formatted 

digital data files. 

The Outernet will provide access to: 

A. News and Information 

 Global and local news 

 Agricultural news like crop prices for farmers 

 Bitcoin block chains 

B. Applications and Content 

 Ubuntu and Open Street Map 

 Entire Wikipedia 

 Movies, videos, music, games 

C. Educational Courseware 

 Khan Academy and Coursera  

 Teachers without Borders 

 Open Source Ecology 

D. Emergency Communications 

 Successful in cellular network failure situations 

 Helpful to coordinate in disaster relief process 

 Global notification system 

IX. SIMILAR PROJECTS TO OUTER NET 

There are two more projects that are working in same 

direction. These projects have a different operational and 

conceptual structure but they aim to solve the same problem 

– the problem of people unable to access information. These 

two projects are listed and explained in detail below: 

A. Google Loon  

The Project Loon is initiated by Google. The project was 

started in June 2013 in New Zealand to test the Loon 

technology.  Presently, the project is growing there to help 

people to reach higher in technology and connectivity. The 

goal of this project is to connect the people to the internet 

who live in an area where the internet access is next to 

impossible. The aim is to be achieved by using Balloons in 

the geographical regions where there is no internet facility. 

These balloons will be placed in the Stratosphere, much 

higher than the sphere where airplanes fly or weather 

conditions interfere. 

B. Nets kuku 

Developed in 2005 by an Italian company, FreakNet Media, 

Netsukuku is a distributed network that provides an 

anonymous, uncensored and completely independent 

network. The network is without any server, ISP or central 

authority.  With a capacity to handle 2128 nodes, Netsukuku 

uses minimum resources and that too without any server or 

central system. 

X. CONCLUSION 

Unfortunately, not the entire globe is connected. But there 

are organizations which are working towards to eradicate all 

the hurdles. Outernet, seemed difficult initially, is working 

with a high zeal, and in fact, proving its implementations. If 

the project continues to move in the right direction and at 

the right speed, we soon can be globally connected to each 
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and every person irrespective of geographical areas, 

economical status, or any other discrimination. The Outernet 

is not only providing Global connect, but also uncensored 

and anonymous connection worldwide. The universal right 

of expression and opinion will soon become everyone’s cup 

of tea. 
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