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Abstracts: This paper will present how to integrate PDA and GPS surveys in
order to help gathering necessary data to build the hydraulic model of a city. Our study
will show how we imported the gathered GPS points into a PDA/Windows application (in
house built) and how that application helped engineers in developing the model. That
application was developed for the city of Baia Mare.
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1. Introduction

When this project started none of the people involved in it knew how it
can be done and how to have the data ready for a digital use. After a few days of
brainstorming and internet research we came up with a solution that fit our
needs.

So we decided to have a system that will follow the next steps (Fig. 1):

1. Use GPS surveys to position the manholes

2. Several teams of 2-3 people with PDA’s will next do the actual
survey of the manholes.

3. At different points the data gathered by the teams will be merged
into one database and used to do the hydraulic model.
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Fig. 1 — How data are gathered.

To do the GPS surveys we used two Trimble R6 GPS Systems. The data
collected with the two GPS was exported into a flat file (using Trimble Office)
and later used as a starting point for our PDA application. Those points look
like the ones in Fi1g. 2.
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Fig. 2 — GPS points.
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To be noted that the points are already in STEREO 70 system
(conversion i1s made by the GPS).

At this point we have only a collection of GPS points indicating the
position of manholes in the city.

I will make a note at this point saying that we got a little help from an
external consultant which had provided us with a survey format. This survey
format was followed when we developed the PDA application. Someone could
ask at this point why we needed the PDA application. So for those who have
this question in their minds we will answer saying that digital data is the only
useful data in GIS. For the application we decided to use SQL Server mobile
edition because:

e is mobile (¢an be use on PDA devices) and also can be used on
Windows systems with the appropriate software installed

e the data can be manipulated with SQL commands

e the data can be easily converted into a SQL Server 2005, MySQL or
PostgreSQL

In order to be able to manipulate manholes we decided to have codes
for every street. For every street the manholes will be numbered starting from 1.
So 1f the street code is for example 10 and we have 4 manholes on that street,
the complete set of codes wili be 10 1. 10 2, 10 3, 10 4. In this way we can’t
mix up the manholes codes and are easy to read.

2. The Application

At this point we will start presenting the PDA application (Fig. 3).

F1g. 3 — Main screen of the PDA application.

This application has a few options. We will present each option:
e Fisiere (File) with the following suboptions (Fi. 4):
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o Export ... -used to export the entire database content into Excel files
o lesire (Exit) — exit the application

Fig. 4 — File menu.
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Fig. 5 — Codes menu.
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At this point we will notice the two options available (Figs. 7 and 8):
Import and Export. Import is used to import the GPS points into the application
and Export 1s used to export the data into an Excel file format, which can be
easily imported into the database of choice. Be careful in choosing the database
because the effort involved in moving the data 1s the same either you are using
some home use database or a more serious one. By using inappropriate database
servers you can find yourself in that situation in which you will have to do the
above step again, but using a different database server. It is a waste of your
time!
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o Vizualizare coduri strada (View codes - street) — to view street codes
o Vizualizare coduri introduce (View codes - insert) — to view the
entered street codes (Fig. 9).
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Fig. 9 — View codes.

e Detalii... (Details) — used to enter the actual survey of the manhole.
The user will work on a street at one moment. So he/she will have to select the
street using a search screen (Fig. 10).
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To note that we tried to use similar user interfaces.
Once a street was selected a selection screen for the manhole numbers
will appear (Fig. 11).
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F1g 1 1 - Manholes numbers

The user has now the ability to select a manhole and work with it. Once
manhole a new screen will popup (Flgs 12
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Of course the project wasn’t an easy one and we’ve got issues. The
main 1ssue that we confronted with was the level of computer knowledge for the
people doing the survey. Some of them weren’t able to use the PDA’s and they
did the surveys on paper, those surveys being entered into the database at a later
time. To do that the same application can be started on Windows systems.

Once the data is populated it can be merged into a single database
which can be used in different software as a starting point. In our case
InfoWorks was the software of choice and that was used to produce the
hydraulic model. At the time this article has been written about 3000 manholes
had been surveyed.

3. Conclusion

We will conclude our short article with a few notes/recommendations:
1. Be open in using in house built software (GIS is not only of the

shelf products).
2. Be flexible when developing the software by providing exports to

different formats.
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3. PDA applications can be integrated with GPS.
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UTILIZAREA GPS-URILOR SI A PDA-URILOR IN CULEGEREA DATELOR
NECESARE CONSTRUIRII MODELULUI HIDRAULIC AL UNUI ORAS

(Rezumat)

In aceasta lucrare am prezentat cum am integrat GPS-urile s1 PDA-urile pentru a
culege datele necesare construirii modelului hidraulic al unui oras. Modalitatea noastra
de integrarea a fost urmatoarea:

I. Una sau mai multe echipe au identificat canalele folosind GPS-urile

2. In pasul urmitor s-au trimis mai multe echipe pe teren pentru a completa
formularele (culegerea de informatii)

3. Datele culese de echipe au fost imbinate la sediul firmei

4. Datele adunate au fost exportate intr-un format care permite importul in
aplicatia de generarea a modelului hidraulic.
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