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Abstract—Smartphone based web browsing wastes a lot of power when downloading webpages due to the
special characteristics of the wireless radio interface. In this paper, we identify these special
characteristics, and address power consumption issues through two novel techniques. First, we reorganize
the computation sequence of the web browser when loading a webpage, so that the web browser can first
run the computations that will generate new data transmissions and retrieve these data from the web
server. Then, the web browser can put the wireless radio interface into low power state, release the radio
resource, and then run the remaining computations. Second, we introduce a practical data mining based
method to predict the user reading time of webpages, based on which the smartphone can switch to low
power state when the reading time is longer than a threshold. To demonstrate the effectiveness of our
energy-aware approaches, we develop a test bed with Android phones on T-Mobile UMTS network.
Experimental results show that our approach can reduce the power consumption of smartphone by more
than 30 precent’s during web browsing. Moreover, our solution can further reduce the webpage loading
time and increase the network capacity.
Keyword- Mobile Computing, Web Browsing, Wireless Communication, Portable Devices
I. INTRODUCTION

Web browsing is one of the most important and commonly used services provided by
smartphones. How- ever, the current smartphone web browser wastes a lot of power when
downloading webpages. There have been lots of research on optimizing the power usage of
smartphones but they only focus on reducing the power consumption of one component such
as display. Although some of them also consider the power consumption of the wireless
interface most of them focus on the Wi-Fi interface which has different characteristics from
the cellular interfaces, such as 3G and 4G LTE, which consume much more power. In UMTS
3G networks and 4G LTE network, multiple timers are used to control the radio resource, and
the timeout value for releasing the resource can be more than 15 seconds. Thus, it is possible
that the wireless radio interface continues to consume a large amount of power before the
timer times out, even when there is no network traffic. One advantage of this approach is that
it can reduce the latency of next possible data transmission that arrives before the timer
expires, because the connection between the smartphone and the backbone network is still
available. Otherwise, the backbone network has to allocate the radio resource again, which
will consume more time and power. As a result, simply adjusting the timer may not be a good
solution for saving power.
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Due to the limited computation capability, when opening a webpage, the current
smartphone web browser takes a long time for downloading and processing all objects (e.g.,
JavaScript) of a webpage. As a result, the data transmissions are distributed along the whole
webpage downloading duration, and then the data rate at any instant time is quite low.
Although there are many idle times between these data transmissions, each idle time is still
smaller than the time out value, and these data transmissions reset the timers again and again
before they expire. Consequently, the radio interface is always on and the radio resource
cannot be released, which consumes lots of power and decreases the network capacity.
We address the power consumption issue in smartphone based web browsing through
two novel techniques. First, we reorganize the computation sequence of the web browser
when loading a webpage. There are various computations when loading a webpage such as
HTML parsing, JavaScript code execution, image decoding, style formatting, page layout, etc.
These computations generally belong to two categories based on whether they will generate
new data transmissions from the web server.
2. RELATED WORK

Current smartphone web browser such as Google chrome takes a long time for
downloading and processing all objects (e.g., JavaScript) of a webpage. It displays the
downloaded content simultaneously it downloading the remaining content. This web browser
loads the URL resources and renders the content into the screen. Lot of power gets wasted
when downloading webpages. Since the mobile consumes more energy when the internet is
enable. An attempt is made in this project to save the battery life by creating the custom
browser that will turn off the wireless connection while rendering the contents in the screen.
3. PROPOSED SYSTEM

We will solve the power consumption issue in smart phones by creating our own
custom browser. To achieve this, two techniques are used in this project. First, we reorganize
the computation sequence of the web browser when loading a webpage. These computations
generally belong to two categories based on whether they will generate new data
transmissions from the web server.
We want to separate these two types of computations so that the web browser can first
run the computations that will generate new data transmissions and retrieve these data. Then,
the web browser can put the wireless radio interface into low power state, release the radio
resource, and then run the remaining computations. For webpages that have short processing
time, we need to predict the user reading time on the webpage after it is downloaded. If this
time is longer than a threshold, the radio interface can be put into low power state.
Building a Custom Browser App
In this module, we need to build an App which is having our custom browser.
Now a day, web browser is more complex since it has to process various script codes such as
JavaScript embedded in HTML documents. Further, it has to process Cascading Style Sheets
(CSS), which is used to describe the presentation semantics and the style rules of a webpage
such as layout, color and fonts. Document Object Model (DOM) is an interface that allows
programs and scripts to update the content, structure and style of HTML documents. After the
HTML code has been parsed, the nodes in the DOM tree store the HTML data. After the CSS
code has been parsed, the style and layout properties are assigned to these nodes in the DOM
tree. Then the web browser can display them on the screen. After the web browser gets the
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main HTML page, the data transmission mainly comes from three kinds of sources: HTML,
JavaScript, and CSS. In HTML and CSS, content objects such as HTML files, JavaScript
files, images, and flashes, are referenced by URLs. Hence, the web browser needs to fetch
and add them to the DOM tree. For JavaScript code, it is either transformed to HTML code
and then fetches content objects, or it can directly get content objects from the web server.
Cut off the internet connection
We will cut off the 2G/3G connection after downloading the content from the website.
We evaluate the power consumption in this section. The power consumption of Smartphone
includes the power consumed by the display and system maintenance. Lists the power of the
Smartphone in different states, where the DCH state has the highest power. When the
Smartphone stays in FACH, it consumes almost the
same amount of power as CPU fully running at IDLE state. When the Smartphone is in IDLE,
the power is mainly consumed by screen display and system maintenance. Since our energyaware approach reduces the time at FACH and DCH states, it can save energy for web
browsing. Suppose the reading time is larger than 20 seconds, in the original approach, the
Smartphone will stay in FACH for Seconds, but our approach can put the Smartphone into
IDLE. Our approach can reduce the power consumption by 35.7 precents. Most of this power
saving comes from putting the Smartphone into IDLE during the reading time. With full
version benchmark, our approach can reduce the power consumption by 30.9 precents.
Different from the mobile version, most of this power saving comes from reducing the data
transmission, which is achieved by separating the data transmission computation and layout
computation.
Automatic Switch on 2G & 3G
Case 1: After reaching threshold value the internet connection will be switched on
automatically.
Based on our collected traces the reading time of a webpage is related to both webpage
features and user interests in the webpage. For example, suppose that two news webpage
have similar features listed in one is about games and the other is about finance. A user may
spend more time on the webpage about games if he has more interests in game than finance.
To match the user interest, we need to parse the content of a webpage when opening it to
collect the word frequency and classify the content based on keywords like “game”,
“finance”, and “weather”. Parsing the content and classifying webpage will consume too
much power on computation limited Smartphone. Instead of parsing the webpage content, we
use a predefined interest threshold for prediction. If the reading time of a webpage is larger
than the interest threshold, it means that the user is interested in this webpage. To improve the
prediction accuracy, we only predict the reading time of the webpage that the user is
interested in. After a webpage is opened, we will wait until the reading time is larger than the
interest threshold. Then we can predict and decide if the Smartphone should switch to IDLE.
Case 2: If you click any hyperlink within the page it will also turns on the internet
connection.
IDLE state: The Smartphone does not have any signalling connection with the backbone
network, and hence it cannot transmit user data. The radio interface of the Smartphone in
IDLE state consumes very little power.
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DCH state: The backbone network allocates dedicated transmission channels (uplink and
downlink) to the Smartphone, so that the Smartphone can transmit user data and signalling
information at high speed.
.
FACH state: Smartphone in this state has no dedicated transmission channel. Hence, it can
only transmit user data and signalling information through common shared transmission
channels at low speed (up to a few hundred bytes/second).
The state switch component is used to switch the state of the Smartphone from FACH
to IDLE. This can be easily implemented if the source code of the radio firmware interface is
available to the developers. However, in Android Smartphone the source code of the radio
firmware is not available, although the source codes of the applications, framework, and OS
are open. Android only provides some interfaces to access the radio firmware through the 3G
wireless radio interface called Radio Interface Layer (RIL).

System Architecture

Future Work- Caching
•

We can also cache the images, css, js files from the frequently visited sites.

•

So that we can save energy as well as mobile data.

We will apply other techniques such as caching and prefetching to save energy. By
prefetching and caching future useful data at the right time, wireless data transmissions can
be aggregated to save energy. We will also extend our techniques to 4G/LTE network after it
is widely deployed in our area.
4. CONCLUSION

We proposed an optimization of smart phones battery life using custom browser in 3G
based Smartphone. First, we reorganize the computation sequence for loading webpage so
that the web browser can first run the computations that will generate new data transmissions
and retrieve these data. Then, the web browser can put the 3G radio interface into IDLE,
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release the radio resource, and then run the remaining layout computation. This not only
saves power, but also reduces the webpage loading time by removing the computation
intensive redraws and reflows. Second, we predict the user reading time on the webpage after
it is downloaded. If this time is longer than a threshold, the radio interface can be put into
IDLE to save power. Since Smartphone have limited computation capability, we propose a
low overhead prediction algorithm based on gradient boosted regression trees. Additionally,
our approach can also increase the network capacity, since the radio resource can be released
earlier. Experimental results show that our approach can reduce the power consumption of
Smartphone by more than 30 precents during web browsing. Moreover, our solution can
reduce the webpage loading time by 17 precents, and increase the network capacity by19.6
precents.
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