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Abstract

In Vietnam, the Survey and Mapping Database System with field data, topographic maps, photomaps, geographic
names and geographic database has been completed. It is still inconvenient for customers to do the business with the center
because mapping and surveying data is locally managed using internal software. Whenever there is a demand, the customer
has to go to the Center of Survey and Mapping Data (Vietnam Department of Survey and Mapping, MONRE) to send a
request to the provider. This paper provides an overview of how spatial data is currently provided by DONRE and proposes
a system delivering mapping products via internet using ASP.NET. The system enables users reach for data faster and more
convenient through the internet.
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1. Introduction

Center of survey and mapping data under Vietnam Department of Survey and Mapping is an authorised
agency for storing, managing, and providing survey and mapping data. Previously, data storing was managed in
data warehouse and stored in CDs, DVDs. When there is a data order from customers, the information will be
queried by software on a personal computer. The results of the inquiry will be recorded onto a note to search
from CDs or DVDs then the data will be copied and delivered to the customer. This way of data management
and delivery has been done by computer software. The drawback is that it still operates internally and processes
manually the transactions with the customer, disregards the advantages of internet to advertise and spread the
information to the customers. So it is necessary to build an effective framework that provides users with more
convenient and better mapping services and data products.

The study on developing a model for providing survey and mapping data on the internet will give a
feasible solution and implement a GIS application of providing mapping service and survey data through the
internet. This system will provide users with mapping services and surveying data in a fast and efficient way.

2. Status of mapping data provision

2.1 Types of products being offered

Currently, the Center of survey and mapping data is providing the following data:

Geodetic data: Ground control network including the results and point notes of the coordinates network of
class I, Il; Elevation control network data including the results and point notes of elevation network of class I, 11
and I11. Gravity data includes base points, datum point and gravity points.

Maps:

e  Topographic maps: spatial model and attribute information have been built into a geodatabase.
e  Cadastral base maps: spatial model and attribute information has been built into a geodatabase.
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e  Administrative maps: spatial model and attribute information has been built into a geodatabase.
Paper maps are stored on the map racks; digital maps are stored in CDs, DVDs and SAN systems in the Center.
Photos and imageries:
e  Film, air-photos: films and air-photos have been digitalized and standardized; spatial model and attribute
information have been built into a geodatabase.
e  Remote Sensing data: includes spatial model and attribute information have been built into a geodatabase.
e Remote sensing maps: Include air-borne photo maps and cadastral photo maps.
Gazetteer data includes place names of Vietnam administration; World maps, population, mountains,
hydrographic names places and socio-economic place names.
Geographical database: geographical database at various scales of 1/10,000; 1 /5,000 and 1 / 2,000

2.2 Method of providing data

Previously, data has been provided manually, the topography data is held in the archives stored in the
storage such as CDs, DVDs. When customers order the data, the detail information will be searched on the
software installed on personal computers. Search results will be recorded in the note to find on CDs or DVDs
and delivered to the customers. Although the maps or data is managed and operated on devices, but the supply
of these products is still conducted using internal operating software. This made the transaction with the
customers inconvenient and disregarded the advantage of information network to advertise and spread the
information for the customers in a wide scale and automated manner. The fact that the customer have to go on
site, contact us directly to inquire about the situation of their regional data resulted in the limitation of spreading
the information to the majority of customers.

The system of internal management and operation has some basic limitations:

e  The current system can perform only the catalogue of price of data

e  Not allow searching for online catalogue;

e  Customers need to come directly to the center to search and purchase data, spending a lot of time and
travel costs, especially for clients residing in remote areas.

3. Solution for developing model of providing mapping services and data on the internet
3.1 System Requirements

The system for providing mapping service and data needs to meet the following basic requirements:

e  Develop after an advanced model, ensuring the safety, security and the provision of information lookup
online services continuously;

e  Database must be compliant to geographic information standards to ensure the openness and regular
updates;

e  Allows customers to search for information quickly by attributes and by spatial model;

e  Allows customers to make a payment to exploit mapping data by internet banking services.

3.2 Application development model

The architecture model of the application is multi-layer architecture:
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Figure 1. System architecture
o  Database layer: Responsible for managing data stored in the system. The database is divided into the
following components:
= Cartographical database is responsible for organizing, storing various types of map data;
= Transaction database is responsible for organizing, storing of information about customers, orders, and




Author name / Full name of the parallel conference 00 (2012) 000-000

customer transactions.

= A GIS database designed and set up on the SQL Server 2012 data management system;

o  Database service layer: database service layer is used as a platform to access data for the top layer.

e  Application service layer: Provides application services to perform operations according to system
functions.

e  Application Layer: This layer installed software applications directly handle the functions of the system
and interact with users. This layer consists of two main components are based on the software platform and
web application software is based on desktop application platform.

As for system overview, the system is developed into a service-oriented architecture SOA (Service
Oriented Architecture) including multiple layers. The lower layers run to the functions to provide services for
the upper layers. The advantages of SOA architecture in this system:

e  This is an advanced system widely used in modern computer systems, can be built quickly and efficiently

exploited;
o  Flexibility in the use and modification to meet users’ needs;
e  Scalability;

Application software solutions: using the library of ArcEngine and ESRI ArcGIS Server.
Web Server is 1S and programming language is ASP.Net.

3.3 Online Payment Solutions

The system allows for integration with the most popular electronic payment gateway in Vietnam today-
vnpay.vn. Then the system supports credit/debit card transaction on the website. Payment results take effect
immediately in order sheet when an order is placed.
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Figure 2: Process connection with electronic payment gateway
Based on the results of purchases by customers, e-commerce partner (seller, owner of e-commerce
websites) will process the order based on the results of the transaction:
e Successful transaction: EC partner proceeds the delivery to the customers to fulfil the requirements of the
order.
e  Successful transactions in VNPAYMENT - Sold Out: EC Partners will sign into VNPAYMENT and
refund for customers.
e  Transaction failed: Based on the error codes returned by VNPAYMENT, e-commerce websites will
display an error message to the customers

3.4 The main functions of the software

Software providing mapping services and map products is deployed at http://www.bandovn.vn. The main

functions of the software include:

e  Search: Search for geodesic and cartographic data by attribute or spatial patterns

e  Order surveying and mapping data: Customers can directly send orders to buy the data on the system
instead of going to the Information Center data Geodesy and Cartography. The required information about
the customer will be reviewed and answered during the day.

e  Online payment: This function allows customers to pay for the fee of providing data immediately via
internet using a banking account without having to travel to service provider.

e  Product download and upload: this group of function allows customers to receive data directly by
downloading the product to personal computers (username and password is neccessary to download)

4. Results and discussion

The system's software products have been tested during research project implementation with different
customers. The following software is in detail:

e  E-commerce Website of surveying and mapping: allows clients to browse, search for surveying products
and maps, order products, deal with the Vietham Department of Survey and Mapping through the ordering
system integrated in the software, allows the officials of the Department to manage customer lists, manage
orders and product transactions.

e  Software support for operational personnel of Vietnam Department of Survey and Mapping before
providing surveying and map products to customers: providing data conversion tools, integrate new data
into the system.



During the testing process, the system run stable, then it can be deployed in exploiting and providing
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surveying and map products of map database on the internet to provide map data in an effective way.
Here are some screen shots of system interface:
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Figure 4: Query by attributes
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Figure 5: Query by spatial




Author name / Full name of the parallel conference 00 (2012) 000-000

D-48-47-D-d-3 Code: D-48-47-D-c-3
« Nody déng: 11/11/2014 | 02:04 SA
« Lugt xem: 1024

« Lira chon mirc gid:

[ Dit ligu vector (*.dgn) 950,000 vnd
[ Dif liéu raster (*.pdf) 100,000 vnd
[ Di liéu in offset 140,000 vnd
[ Dt ligu in plotter 120,000 vnd
[ Yéu ciu dinh dang khac

THEMVAOQ GIO HANG B3 ﬁ,

THONG TIN SAN PHAM ‘ HUGNG DAN MUA HANG BINH LUAN

THONG TIN THUOC TiNH SAN PHAM:

HO TRO MUA HANG:
Phién hiéu manh D-48-47-D-d-3 ) L n
Phoéng cung cip théng tin tur lidu
Tén manh DINH 3486 8 Y
Tel: (043) 7 549 233
Hé toa dd VN2000
» Thanh toan khi nhdn hang
Ty & 1:10.000

» Nhan hang trong théi gian
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Figure 7: Manage orders




Author name / Name of the conference 00 (2012) 000-000

1. THONG TIN KHACH HANG & VAN CHUYEN

bia chi email Bia chi

guest1@yahoo.com Bia chi khach hang

Ho vatén
Mguy&n Vin Tuén
54 dién thoai

S6 di dang/ Cé dinh

2. PHUONG THUC THANH TOAN

@® Thanh todn true tuyén (qua VNPAY)

3. GUTDON DE NGHI MUA HANG

(O Thanh todn béng chuyén khoan

© Thanh toan sau

i 1/ Bon dé nghi upload dugi dang file PDF

2/ Upload file scan Ching minh thu nhan dan

Chi tiét

Xem»

Xem»

Select Select
i Giri don Gli CMTND
4. CACH THUC GIAO HANG
® Tai Trung tdm Théng tin dif litu dodac vaban d6 (O Quaemail (O Qua buu dién
Figure 8: Order form
# Trang chii » Thanh vién
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#00049 1.070.000 vnd D4 nhan don hang 4/13/2015 3:09:31 PM
#00048 1.050.000 vnd ché thanh toan 3/20/2015 9:24:09 AM
#00047 950.000 vnd ché thanh toan 3/11/2015 1:30:43 PM

Figure 8: Manage transactions
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Figure 9: Pay fee for providing data by internet banking

5. Conclusion

GIS technology is one of advanced technologies serving for designing and developing applications relating
to spatial data. Problem of management and provision of survey and mapping products has been developed to
meet the public service level 4. In this paper, we have presented a solution for providing survey and mapping
products in Internet platform. The developed system with high performance and availabilities allows users to
look for spatial information and model quickly. The system database is designed to conform standards, which is
open and extensible. Users can make secure transactions to pay via internet banking. The positive results
achieved through the performance system testing the feasibility of the proposed system in current context of
technology in our country.
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Appendix A. An example appendix

Authors including an appendix section should do so after References section. Multiple appendices should all
have headings in the style used above. They will automatically be ordered A, B, C etc.

A.1. Example of a sub-heading within an appendix

There is also the option to include a subheading within the Appendix if you wish.



