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Abstract: Accurate location identification remains a critical challenge in regions with unstructured or ambiguous addressing 
systems, particularly in developing countries. Conventional methods of sharing locations using latitude and longitude 
coordinates are often difficult for users to remember, communicate, and interpret. Moreover, most existing digital mapping 
solutions rely heavily on continuous internet connectivity, limiting their effectiveness in remote or low-network environments. 
This paper proposes a 10-Character Geocode Location Identifier, a novel approach for representing geographic locations in a 
compact and user-friendly format. The proposed system partitions the Earth’s surface into uniform 5×5 meter grids and assigns 
each grid a unique 10-character alphanumeric code. An efficient encoding algorithm is developed to transform latitude and 
longitude coordinates into the corresponding geocode, while a decoding mechanism retrieves the original coordinates from the 
generated code. 
A key advantage of the system is its fully offline functionality, achieved by performing all computations on the client device 
using GPS data and an in-built algorithm, without dependence on external servers or network services. The system is 
implemented as an Android application using Kotlin/Java, along with an optional web-based interface for validation and testing. 
Experimental evaluation demonstrates that the proposed system achieves location accuracy within a 5×5 meter resolution and 
executes encoding and decoding operations in under one second. The solution offers a scalable, efficient, and reliable 
alternative to traditional location-sharing methods, with potential applications in emergency response, navigation, logistics, and 
disaster management. 
Keywords: Geocode, GPS, Offline Navigation, Location Encoding, Decoding, Emergency Response,  Geographic Information 
System (GIS) 
 

I. INTRODUCTION 
Accurate and efficient location identification has become an essential requirement in modern applications such as navigation, 
emergency response, logistics, and location-based services. With the widespread use of smartphones and GPS-enabled devices, 
geographic coordinates in the form of latitude and longitude are commonly used to represent positions on the Earth’s surface. 
However, these numerical values are often difficult for users to remember, communicate, and interpret, especially in urgent 
situations. 
The challenge becomes more significant in countries like India, where addressing systems are often unstructured, inconsistent, or 
entirely absent in rural and densely populated urban areas. Narrow lanes, informal settlements, and lack of standardized house 
numbering frequently lead to confusion in identifying precise locations. As a result, emergency services such as ambulances, fire 
brigades, and law enforcement agencies may experience delays due to inaccurate or incomplete location information. 
Existing digital mapping solutions provide tools for location sharing, but they typically rely on internet connectivity and may 
involve long URLs or complex coordinate formats. These limitations reduce their effectiveness in remote regions, disaster-affected 
areas, or environments with poor network coverage. Therefore, there is a need for a simple, reliable, and offline-capable system that 
can represent locations in a compact and user-friendly manner.  
To address these challenges, this paper proposes a 10-Character Geocode Location Identifier, which converts geographic coordinates 
into a unique and easy-to-share alphanumeric code. The system divides the Earth’s surface into small 5×5 meter grids, assigning 
each grid a distinct 10-character code that precisely represents a specific location. The encoding and decoding processes are 
designed to operate entirely offline, using only the device’s GPS and internal computation, thereby eliminating dependency on 
external servers or internet services. 
The proposed system aims to simplify location sharing, improve accuracy, and enhance accessibility, particularly in emergency and 
low-connectivity scenarios. By providing a compact representation of geographic positions, the system offers a practical solution for 
real-world challenges in navigation, public safety, and location-based applications.  
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II. LITERATURE REVIEW 
1) Conventional Geocoding Approaches: Traditional geocoding systems convert structured address data into geographic 

coordinates using mapping databases and interpolation techniques. While effective in well-defined urban areas, their 
performance is limited in regions with unstructured or incomplete addressing systems, reducing accuracy and reliability. 

2) GPS-Based Location Services: Modern location identification systems utilize GPS technology to provide precise geographic 
coordinates and real-time location sharing. However, these systems typically depend on internet connectivity and represent 
locations using lengthy numerical coordinates or URLs, which are not user-friendly for quick communication. 

3) Grid-Based Location Encoding Systems: Location encoding techniques have been developed to represent geographic areas 
using compact alphanumeric codes, improving ease of communication. Despite this advancement, many existing systems rely 
on cloud-based processing or external databases, limiting their functionality in offline environments. 

4) Research Gap and Motivation: Existing solutions exhibit limitations such as dependency on structured data, reliance on internet 
connectivity, and lack of simplicity in communication. These challenges highlight the need for an efficient, offline-capable, and 
user-friendly geocoding system, which is addressed by the proposed 10-character grid-based location identifier. 

 
III. TECHNOLOGY TABLE 

 
Table no.3.1) Technology Table 

Term Definition Usage in Project 

Kotlin / Java 
Programming languages used for Android 
application development 

Used to develop the application and implement 
encoding–decoding logic 

Android Studio Integrated Development Environment (IDE) 
for Android development 

Used for designing, coding, and testing the mobile 
application 

GPS 
Global Positioning System for obtaining 
geographic coordinates 

Used to capture real-time latitude and longitude of 
the user 

Android 
Location API 

API that provides access to device location 
services 

Used to retrieve and manage GPS data within the 
application 

HTML & 
JavaScript 

Web technologies for building browser-based 
interfaces 

Used to create an optional web interface for 
testing and demonstration 

Encoding 
Algorithm 

Method to convert coordinates into a structured 
format 

Converts latitude and longitude into a 10-character 
geocode 

Decoding 
Algorithm 

Method to retrieve original data from encoded 
format 

Converts the 10-character code back into 
geographic coordinates 

Mapping 
Platforms 

Digital map services for location visualization Used to display decoded coordinates for 
navigation (e.g., maps integration) 

 
A. Existing Method 
Existing location identification methods include traditional address systems, GPS coordinates, and digital mapping platforms. While 
these methods provide location information, they have several limitations that affect usability and efficiency. 
Key Limitations: 
 Dependence on structured address data (not reliable in all areas)  
 GPS coordinates are difficult to remember and communicate  
 Map-based systems require internet connectivity  
 Not suitable for quick communication in emergency situations 
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Table no.3.2) Comparison Table 

Feature GPS Coordinates Existing Map Systems 
Proposed 10-Character 
Geocode System 

Format Numeric latitude–
longitude values 

Map links or coordinate-
based sharing 

Compact 10-character 
alphanumeric code 

Ease of 
Communication 

Difficult to remember and 
convey verbally 

Easier than coordinates 
but still lengthy 

Simple, short, and easy to 
communicate 

Internet 
Dependency Not required 

Mostly required for 
sharing and navigation 

Not required (fully offline 
functionality) 

Accuracy High precision High precision 
High precision (5×5 meter 
grid resolution) 

Emergency 
Usability 

Hard to communicate in 
urgent situations 

Limited due to network 
dependency 

Highly suitable for quick 
and clear sharing 

Usability in Rural 
Areas 

Moderate effectiveness Limited in low-network 
regions 

Highly effective in remote 
and offline areas 

 
IV. METHODOLOGY 

1) Location Acquisition: The system obtains the user’s real-time latitude and longitude using the device’s GPS module, ensuring 
accurate positioning without internet dependency. 

2) Grid-Based Mapping: The Earth’s surface is divided into uniform 5×5 meter grids, and each coordinate is mapped to a specific 
grid cell for precise spatial representation. 

3) Encoding Process: A custom encoding algorithm converts the mapped grid location into a unique 10-character alphanumeric 
code, providing a compact and easy-to-share representation of the location. 

4) Decoding Process: The generated code can be decoded back into latitude and longitude coordinates, allowing accurate retrieval 
and visualization of the original location. 

5) Offline Processing and Integration: All computations are performed locally on the device, ensuring complete offline 
functionality, and the decoded coordinates can be integrated with mapping applications for navigation.  

 
A. Implementation 
1) Application Development: The system is implemented as an Android application using Kotlin/Java in Android Studio, 

providing a user-friendly interface for generating and decoding location codes. 
2) GPS Integration: The application integrates the device’s GPS module to capture real-time latitude and longitude coordinates, 

which serve as the input for the encoding process. 
3) Encoding and Decoding Modules: A custom algorithm is developed to convert geographic coordinates into a 10-character 

alphanumeric code (encoding) and to reverse the process to retrieve the original coordinates (decoding). 
4) Offline Functionality: All computations are performed locally on the device without requiring internet connectivity, ensuring 

reliable performance in remote or low-network environments. 
5) Map Integration and Testing: The decoded coordinates are linked with mapping applications to display the exact location. The 

system is tested under different conditions to verify accuracy, performance, and usability. 
 
B. Technologies Used 
Frontend: Android UI (Kotlin/Java), HTML, JavaScript 
Backend: Encoding–decoding algorithm (Kotlin/Java) 
IDE: Android Studio 
Technology: GPS (Global Positioning System) 
API: Android Location API 
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V. RESULTS AND DISCUSSION 
The system successfully generates and decodes a unique 10-character geocode for accurate location identification. The generated 
code is easy to share and improves communication compared to traditional coordinates. The decoded location is correctly displayed 
on mapping platforms for navigation. The system performs efficiently with fast processing and works effectively in offline 
conditions. Overall, the application provides a reliable and user-friendly solution for location sharing. 
1) Home Page: The homepage of the application provides a simple interface for generating and decoding the 10-character 

geocode. It allows users to easily access the core functionalities of the system. 

 
Figure no.5.1)  

 
2) Copying the Code to Get the Location: The system generates a unique 10-character geocode for the current location, which can 

be easily copied and shared. This feature simplifies location communication compared to traditional methods. 

 
Figure no.5.2)  
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3) Location Opened in Google Maps: The decoded geocode is successfully converted into geographic coordinates and displayed 
in Google Maps. This enables accurate visualization and navigation to the specified location. 

  
Figure no.5.3)  

  
4) Location Opened in MapMyIndia: The system also supports integration with MapMyIndia, where the decoded location is 

visualized for navigation. This demonstrates compatibility with multiple mapping platforms. 

 
Figure no.5.4)  

  
VI. FUTURE SCOPE 

In further future we want to add the following points:   
1) AI-Based Error Correction: Integration of machine learning techniques to predict and correct incomplete or incorrect geocode 

inputs.  
2) Voice-Based Interaction: Enabling voice input and output for generating and sharing geocodes, making the system more 

accessible during emergencies. 
3) QR Code and NFC Integration: Allowing users to share location codes through QR codes or NFC for faster and contactless 

communication. 
4) Offline Map Integration: Incorporating lightweight offline maps to visualize locations without requiring internet connectivity. 
5) Cross-Platform Expansion: Extending the system to other platforms such as iOS and web applications to reach a wider user 

base. 
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VII. CONCLUSION 
The proposed 10-Character Geocode Location Identifier system provides a simple, accurate, and efficient method for location 
identification and sharing. By converting geographic coordinates into a compact alphanumeric code, the system overcomes the 
limitations of traditional address-based and coordinate-based methods. 
The implementation demonstrates that the system can operate completely offline while maintaining high accuracy within a 5×5 
meter resolution and fast processing time. This makes it particularly useful in scenarios where internet connectivity is limited or 
unavailable, such as rural areas and emergency situations. 
Overall, the proposed approach offers a reliable and user-friendly solution for precise location identification, with potential 
applications in navigation, emergency response, and location-based services.   
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