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Abstract--The rapid advance of wireless and portable computing technology has brought a lot of
research interests and momentum to the area of mobile computing. One of the research focuses is on
mobile search engines to leverage context awareness. With wireless connections, users can access
information at any place at any time. However, the constraints such as limited client capability,
limited bandwidth, weak connectivity, and client mobility impose many challenging technical issues.
To keep up with this expansion, search engines the primary gateway to the Internet for more than
half of all users must adapt to mobile environments.
In particular, search engines must take into account handsets, which are pervasive and personcentric, continuously capturing user-related information. Such data can provide more meaningful
search results by augmenting searches with real-world information related to users’ profiles and
behavioral patterns. Information about users such as location, how they interact with the mobile
device, or what’s occurring in the surrounding physical world is called contextual data. Such
information is increasingly accessible via sensors embedded in smart phones leading to many new
commercial usage scenarios, such as location-based services and academic research on the topic. Our
proposed model captures heterogeneous context data from many mobile sensors. We developed an
application architecture that supports context-aware mobile searches, and use real context data from
the Reality Mining project.
Keywords-Context awareness, leverage, search engine, Contextual data.
I. INTRODUCTION
Mobile computing is human–computer interaction by which a computer is expected to be
transported during normal usage. Mobile computing involves mobile communication, mobile
hardware, and mobile software. Communication issues include ad-hoc and infrastructure networks as
well as communication properties, protocols, data formats and concrete technologies. Hardware
includes mobile devices or device components. Mobile software deals with the characteristics and
requirements of mobile applications.
Our investigation focuses on an extended form of mobile computing in which users employ
many different mobile, stationary and embedded computers over the course of the day. In this model
computation does not occur at a single location in a single context, as in desktop computing, but
rather spans a multitude of situations and locations covering the office, meeting room, home, airport,
hotel, classroom, market, bus, etc. Users might access their computing resources from wireless
portable machines and also through stationary devices and computers connected to local area
networks. We call this collection of mobile and stationary computing devices that are communicating
and cooperating on the user’s behalf a mobile distributed computing system.
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II. RELATED WORKS
A. Data acquisition
The module samples the different hardware sensors and applies signal processing techniques
to produce a context vector of clean signals with well-defined ranges. Typical operations at this stage
include signal smoothing, scaling, thresholding, and applying stochastic filters such as Kalman
filters. Raw context sensor signals are the inputs, whereas outputs are the normalized and cleaned
context vectors.
B. Context reasoning
We apply a context model to infer context states from the underlying signal vector. The states
we use are application dependent and need not be mutually exclusive. We can use both the activity
contexts a user is in as well as various independent device states such as ―low battery‖ and location.
Context vectors are the inputs in this stage, while outputs are high-level context states.
C. State updates
After gaining a detailed and robust understanding of the context, the application can update
its internal state. Aside from context, it can also use explicit user inputs and other application-state
variables. With search, we can combine a user’s query with the context states to produce a
contextualized search engine API query. In this stage, inputs are con-text states and user inputs,
while output is the application state.
D. Contextualized output
Based on its updated state, an application can either produce contextualized outputs that are
user-facing, as in the contextualized presentation of search results, or call external services in a
contextualized fashion, as with augmented search engine API calls. The application state is the input
in this stage, while outputs include user-directed interface actions and communication with other
processes and applications.
III. PROBLEM STATEMENT
The computer user may move from one location to another, joining and leaving groups of
people, and frequently interacting with computers while in changing social situations. One challenge
of mobile distributed computing is to exploit the changing environment with a new class of
applications that are aware of the context in which they are run. Such context-aware software adapts
according to the location of use, the collection of nearby people, hosts, and accessible devices, as
well as to changes to such things over time. A system with these capabilities can examine the
computing environment and react to changes to the environment.
Pervasive computing simplifies life by combining open standards-based applications with
everyday activities. It removes the complexity of new technologies, enables us to be more efficient in
our work and leaves us more leisure time and thus pervasive computing is fast becoming a part of
everyday life.
IV. SYSTEM DESIGN
We implemented our contextualization module using real-world data from the Reality Mining
Project.
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Data Attainment
This process is used for the using the search engine process. This process provides the preprocessing
and the perfect information retrieval. Data pre-processing is an important step in the data mining
process. A preprocessor is a program that processes its input data to produce output that is used as
input to another program. The output is said to be a preprocessed form of the input data, which is
often used by some subsequent programs like compilers. Typical operations at this stage include
signal smoothing, scaling, thresholding, and applying stochastic filters.
Context Module
This module is provides the process of communication, location identification and application
development. One challenge we face is that sensor data is highly heterogeneous, which makes it hard
to form robust context inferences. In this process different types of applications are developed in the
system. Applications are based on the acquisition process. Thus the process of mobile search process
created efficient and effective.

Fig 1 Mobile Search Flow

Here we propose a generic architecture that processes context signals and makes them
available to downstream applications such as search engines through a contextualization module.
This module comprises two components: query contextualization and result contextualization. a
conceptual diagram of a mobile search application with our contextualization design. The
contextualization module transforms the query text and context signals into the appropriate search
API parameters. Once a user has queried the search engine via its API, the engine per-forms various
internal query-processing steps such as spelling alterations, synonym expansion, and query
classification — before sending the query to its index to retrieve relevant documents. The search
engine then ranks the recalled documents by relevance to the query and returns them to the search
application.
The contextualization module processes context signals in four stages: stages 1 and 2 are
application-independent and solely concern acquiring context signals and modeling higher-level
context states; stages 3 and 4 use application specific logic and I/O routines.
Context Model
The context model we describe next is based on the generic context architecture defined
earlier, but uses only variables and knowledge from the RealityMining project. One challenge we
face is that sensor data is highly heterogeneous, which makes it hard to form robust context
inferences. We thus model the context signals as a unified context vector V(t), which is
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parameterized by time t . All context variables are synchronized with respect to time and bucketed
into discrete time slices; the bucket duration determines how much context data is available for each
context reasoning step. During real-time use, the bucket size also determines how quickly an
application can respond to a change in context variables.
V(t) = {CS1(t), CS2(t), … CSn(t)}
where CS is the context signal value for time slice t.
We calculate some context variables as the number of times we observed the event associated with a
signal in the time slice, which we measured as day of the week/time — that is, Monday through
Sunday, morning, afternoon, or evening. Other context variables come from the application logs; we
calculate these as the percentage of time the signal is on over the time slice. We use the context
vector as the input to derive our higher-level context states. Our model design has two steps in which
we define a set of rules. During step 1, we use the location cell ID to infer a location group, such as
―Home‖ or ―Work.‖ In step 2, we use the derived location signal together with the remaining signals
to infer the higher-level context states defined earlier.
Applying Context
Given the set of context states and the set of normalized context signals, we contextualize the
Web search application (stages 3 and 4 ). Following our methodology, we distinguish between
contextualizing the search API query and displaying the search results. As with our prior prototypical
definition of context model, we can define an appropriate state update model for our search
application in many ways. For this article’s purposes, we mention several heuristic rules to illustrate
the benefits that the available context signals have in different search scenarios. Although rules such
as these are practical and effective in some cases, a more automatic and learned approach might be
more suitable for other applications.
One important consideration when making context-sensitive augmentations to a search query is
ensuring that the search engine isn’t inadvertently altering the user’s original intent. This is
particularly important when we add additional query terms to a search. Because all the related logic
must reside within the search application, the biggest challenge is how to make this decision without
resorting to the internal knowledge the search engine maintains about queries, such as historical
click-through information, intent classification results, and so on. One potential client-side solution is
to use query similarity metrics based on the result sets alone. As described in research on query
reformulation, we can define the similarity between two queries q and q′ in terms of the similarity
s(r, r′) of their respective result sets r and r′. In our case, we can compute s(r, r′) by counting the
number of matching URLs as well as sub domains appearing within r and r′. Based on this idea, we
can use the following scheme to determine whether a contextualization is appropriate for any given
query:




Generate contextualized and no contextualized query versions q and q′.
Obtain search result sets r and r′ for q and q′, respectively.
If s(r, r′) < t for an appropriate threshold t,
V. CONCLUSION

In this project we present a context-aware system that can be used with search engines to
enhance queries. Although we focused on the common query-based mobile search scenario, our
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architecture is applicable to more general mobile computing scenarios. Our framework lets us
combine heterogeneous sensor signals into a coherent context model. The next step will be a contextaware mobile search prototype; we’re investigating machine learning approaches to replace the
heuristic rules presented in this article.
On the context side, we’re investigating using labeled context data to infer context states
from the underlying signal vector. This will also help determine how much implicit or explicit user
feedback is required to learn which queries and context states need certain contextualization in stage
3. User feedback will also help the system become more context-aware of individual user
characteristics.
Using this kind of feedback-based learning will generalize our proposed model’s
applicability; heuristic rules will always remain application specific. This kind of model building
would be greatly assisted by a standard language for marking up context states, whether to exchange
annotated databases among researchers or data between applications.
Finally, our design has made the fundamental assumption that contextualization must happen
largely outside search engines themselves, given that today’s commercial search engines are largely
unaware of important context signals (apart from location and time).
VI. FUTURE ENHANCEMENT
To support more powerful contextualization scenarios in the future, search engines
themselves must become more context-aware. Besides user location and time, users’ activities and
other context information such as device characteristics will help search engines deliver more
relevant and appropriate results for mobile user search queries.
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