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Abstract— At present we look for the service of Internet 

Service Providers to connect us to the global network. The 

telephone companies or the telecommunication operators 

provide this kind of service for us. It is not an easy task to 

lay the telecommunication lines all around the world to 

provide internet connection. To provide internet facility in 

remote places and rural areas, we need a high altitude 

platform. Google came up with a solution to use balloons to 

provide internet connection in remote regions. Its purpose is 

to provide wireless network to remote areas through a set of 

high altitude balloon equipped with advanced wireless 

transceivers to connect people globally. It can play a big role 

after disaster because after disaster all type of network like 

internet, electricity healthcare etc. then this type of services 

can be use for making connection with the remote and Rural 

Areas and disaster affected peoples. 
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I. INTRODUCTION 

Project Loon is a research and development project being 

developed by Google for providing Internet access to rural 

and remote areas. The project uses high-altitude balloons 

placed in the stratosphere at an altitude of about 20 mi (32 

km) to create an aerial wireless network with up to 3G-like 

speeds. Because of the project's, Google dubbed it "Project 

Loon".  

The balloons adjusts their altitude to float to a wind 

layer after identifying the wind layer with the desired speed 

and direction using wind data from the National Oceanic 

and Atmospheric Administration (NOAA). Users of the 

service connect to the balloon network using a special 

Internet antenna attached to their building. The signal travels 

through the balloon network from balloon to balloon, then to 

a ground based station connected to an Internet service 

provider (ISP), then onto the global Internet. To improve 

communication, the system aims to bring Internet access to 

remote and rural areas poorly served by existing provisions. 

Key people involved in the project include Rich Devalue, 

chief technical architect, who is also an expert on wearable 

technology; Mike Cassidy, a project leader; and Cyrus 

Behroozi, a networking and telecommunication lead. 

The Internet is one of the most transformative 

technologies of our lifetimes. But for 2 out of every 3 people 

on earth, a fast, affordable Internet connection is still out of 

reach. And this is far from being a solved problem.  There 

are many terrestrial challenges to Internet connectivity—

jungles, archipelagos, mountains. There are also major cost 

challenges.  For example, countries like southern 

hemisphere, the cost of an Internet connection is more than a 

month’s income. These problems isn’t easy to solve, it 

requires looking at the problem from new angles. 

II. TECHNOLOGY  

A. Envelope 

Envelope is the inflatable part of the balloon and it is made 

of sheets of polyethylene plastics, which is about 3 mil or 

0.076 mm thickness. When filled with Helium, it stands 

15m (49 ft) wide and 12m (39 ft) tall, on full inflation. The 

envelope is designed to resistant exposure to UV rays and is 

capable to function at dramatic temperature swings as low as 

-80oC. They are long-lasting than conventional weather 

balloons. These are super pressure balloons and have a 

maximum life time of 55 days. We have to release the gas in 

the balloon to pull out of service. This is achieved with the 

custom air pump system, which is used to release air from or 

pump into the balloon in a periodic manner for controlled 

descendent. If the balloons drops quickly or when the 

balloon is to be picked out of network safely, we use a 

parachute which is fixed at the top of the envelope 

B. Solar Panels 

Each balloon’s solar panel provides power to its own 

electronics. The solar array is made of flexible plastic 

laminate supported by a light-weight aluminum frame. It 

uses high efficiency monocrystalline solar cells. The solar 

panels are mounted at a steep angle to effectively capture 

sunlight. The panels produce approximately 100 Watts of 

power in full sun (that power is sufficient to keep Loon’s 

electronics running 24 hrs a day), and the additional power 

is stored in a rechargeable battery. 

 
Fig. 1: 



Google’s Project Loon 

 (IJSRD/Vol. 4/Issue 12/2017/205) 

 

 All rights reserved by www.ijsrd.com 785 

C. Equipment 

A small box containing the balloon’s electronic equipment 

hangs below envelope (see Fig. 2), like the basket that is 

carried by a hot air balloon. This box contains circuit boards 

that control the system, radio antennas to communicate with 

other balloons and with Internet antennas on the ground, 

GPS for tracking location, sensors to record the temperature 

of air, altitude of balloon and its speed, and lithium ion 

batteries to store solar power and batteries to store solar 

power so the balloons can operate during the night.    

III. WORKING OF LOON  

Project Loon balloons positioned in the stratosphere winds 

at an altitude of about 20 km, twice as high as airplane 

flights and the weather changes (see Fig. 3). In the 

stratosphere, there are many layers of wind, and each layer 

of wind varies in direction and speed. Stratosphere is 

situated on the edge of space, between 10 km and 60 km in 

altitude having steady winds below 20 mph. This spherical 

layer is great for solar panels because there are no clouds to 

block the sun. Loon balloons are directed by rising or 

descending into a layer of wind blowing in the desired 

direction of travel by using wind data from NOAA. By 

moving with the wind, the balloons can be arranged to form 

one large communication network. Each balloon is equipped 

with a GPS for tracking its location. Project Loon has 

complex algorithms to determine where its balloons need to 

go, then moves each one into a layer of wind blowing in the 

right direction. 

 
Fig. 2: 

IV. LOON CONNECTION  

Each balloon is provided with a radio antenna that provides 

constant connectivity to the ground and connects each 

balloon to other balloon. The home or workplace is installed 

with a special ground antenna to access the internet from the 

balloon. Google claims that each balloon can provide signal 

connectivity to a ground area about 40 km in diameter and 

able to deliver 3G comparable speeds (up to 10 Mbps). 

These antennas use ISM bands of spectrum 2.4 GHz & 5.8 

GHz. ISM radio bands (portions of the radio spectrum) 

reserved internationally for industrial, scientific, and 

medical purposes other than telecommunications. Google 

balloons are connected in the mesh topology to ensure 

reliability. The IEEE802.11s standard defines how wireless 

devices form the mesh network. Loon’s protocol stack is not 

disclosed yet. 

There are two types of communications  

1) Balloon-to-balloon communication   

2) Balloon-to-ground communication. 

Subscriber-to-ISP: First, the specialized internet 

antenna on the ground sends signals to a balloon. Then 

signal hops forward from the balloon to neighboring 

balloons. Finally, signals from the balloon reach a ground 

station which is connected to a local internet provider, or 

pre-existing internet infrastructure which provides service 

via the network of balloons.  

ISP-to-Subscriber: The Internet Service Provider or 

pre-existing internet infrastructure sends response back to 

the Balloon network; then data travels through the balloon 

network. Finally, the closest balloon to the subscriber 

receives data and sends it back to the subscriber. 

V. CONCLUSION  

Internet connectivity and communication become one of the 

basic needs in modern human life. We hope an innovative 

and scalable idea like the Google Project Loon could 

become an aid and benefit for rural, remote, and 

underserved areas, and for helping with communications 

after natural disasters. Google will always be required to 

seek permission from any government whose airspace the 

balloons float into. In addition, while this project uses 

unlicensed spectrum, there's no guarantee that will always 

be the case. Luckily for Google, approximately 70,000  

weather balloons are launched every year, which may 

mitigate some, though not all, of the legal and regulatory 

issues 
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