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Remote Training via WEB for Operation and Maintenance of a
Rain Monitoring Equipment using PHP and GD Library

Adriano Regis', Hamilton Justino Vieira', Golberi S. Ferreira®

EPAGRI — Agricultural Research and Rural Extension Institute from Satéaida 1,
CEFET/SC — Federal Centre of Technological Education in Santa Catarina_2

Key words: Training Environment, Meteorological Monitoring Sation, Rain
monitoring, Pluviologger.

Abstract:

The aim of this paper isto present the development and implementation of an
interactive environment via WEB for the training of non-centralized technician teams
that work with the maintenance of ambient monitoring equipment. The case presented
hereis concerned to the network of Pluviologgers installed in the Sate of Santa
Catarina, Brazl. The tools used for the construction of the WEB environment and,
also, the requirements are detailed. The methodol ogy and the techniques presented in
this case can be easily adapted to other kind of equipment or other specific
maintenance teams.

1 Introduction

The training and qualification of maintenance teams is a priority in companiels provides
technological solutions in the fields of telecommunications, laboratorial equipme
automotive industry, and others. This is an extremely important process fortirguhigy of
the products and services offered by technological companies, where the mainiedanee
by specialized teams.

Even when the first training of the members of the maintenance team is gicertdfface”,

the constant development of new lines or versions of the products demands new procedures of
maintenance and new training.

On a situation that there is a large physical distance between the developnerst and the
maintenance teams it is economically impracticable to offer frequare-tb-face” training,
which could be considered the best solution. So, logistic and the method of training must
satisfy the inversely proportional conditions of cost and quality.

A virtual environment of training can be presented as a good option to satisbntligons

of interactivity and dynamism, obtaining quality with a low cost logistic.

This paper presents the concept, the tools and the methods used in the development of a
virtual training environment. All the applicative tools used in the construction oyshens

are freeware and many of them are open code, guaranteeing the uadesgpobduction of

the procedures described here.
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2 The case — Pluviologger

Pluviologger is an automatic and independent system of collettgatment and storage of
rain data. Its project was conceived by the EPAGRI (Agricultitetearch and Rural
Extension Institute) aiming to get a better relation cost/bisnevhen comparative to
traditional systems of rain data collection. The selection of conmi®@&d service providers
(confection of printed circuit boards, plastic injection and molds, pt@yitized national
partnerships, once the objective of the project is to avoid the high cobstaported
equipment and to keep an important technological independence for tlaatatipin of such
equipment network. The functioning of Pluviologger involves typical charsiits of a
conventional rain gauge and an automatic rain measuring station,imgpenatwo distinct
modes.

In the first mode, the information concerned to daily rain occuerean be visualized in a
numerical display in the frontal face of the equipment. To lgetstored information of
accumulated amount of rain on the last 24 hours, it is necessary @aospseial pen to touch
the CPU of the Pluviologger. In the second mode, the equipment storesctireulated rain
each 10 minutes. The access to these data as well as anfigui@tions of the system is
done with a serial connection to a Laptop.

Epagri have agreements with several institutions in the State of Saatm&¢hat guaranteed
the installation of 50 Pluviologgers in an area of 95.442 km 2. The equipmeratnds
monthly preventive maintenance, what makes impracticable thef usdy one maintenance
team due to the fact that the Headquarters of Epagri idesitirathe Capital (extreme east of
the State). Currently three teams are responsible for theemairde of all equipment, which
are distributed according to the Figure 1.

Figure 1. Starting point of maintenance teams in the State of Santa Catarina.

Considering the trend to increase the number of Pluviologgers in tteedbtdanta Catarina
and also in other states of the country, it is obvious increasingutider of maintenance
teams. And considering the development of new updated models of Pluviolaggeso
obvious re-training the “old” teams. This way, it was decidechbyadministration of Epagri
to develop a specific learning methodology to attend “old and new” mammte teams, with
no necessity of traveling to the Headquarters. This action gethexratew web environment
focused on the virtual training.

The developed environment should be online to guarantee that the updates of new information
and data could be constantly accomplished. The web application stiiehadvantage to be
multiplatform and free of software installation, what guarantieegossibility of fast training
e accesses in any area with an Internet provider.
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3 Used tools in the development of the web environmen

The environment should demand dynamism on the added information and onrtions
between the user and the environment, so the use of static pagese@monended. The
chosen dynamic language is the PHP [1], because it is freesat open code, what
guarantees an excellent collection of available sources anduineranent runs in an Apache
web server, making the operations free of proprietary solutions.

The visual resources are essential for a better understanddthgsimulation of a real
maintenance operation and the images should be easily manipulatedtwoiing the ratio.
This way, we used use rendered images capture in three dimefs$iensrtual environment
simulates the operation conditions of the Pluviologger using imagesaged by the software
SKETCHUP® (*rendering* 3D). The interactivity of the operationgusranteed by the GD
(Graphic Design) library which manipulates the images through the texhpters, similar to
a software SCADA® (*Supervisory Control and Data Acquisition*).

3.1 SKETCHUP®

SKETCHUP® is areasy operation software for 3D rendering, which was developed by the
Last Software Company®. In March of 2006, Google Incorporation® achlast Software
Company® and launched a free version with some limitations in sudpextensions and
exportation modes.

Apart of its personalized operation for applications in architecBKETCHUP® can be used
for modeling of mechanical devices in applications not focusedrurctgtal calculations.
Each part of rendered equipment can be transformed into an “enthgt, guarantees the
modularity of the project. These modules can be independently resizedrand moved,
what facilitates the creation of exploded views. SKETCHUP® egoort images in two
dimensions in well known formats (JPEG, PNG and GIF).

The basic version of Pluviologger was rendered creating an ent#éydh part which is
possible to be removed by the field technician. Different imagegmbded views have been
generated by the exportation mode.

3.2 IMAGEMAP®

The developed environment is composed by several web pages (dyarahstatic), so the
use of the resourdeyperlink allows a system of modularized exploded views, selected by the
user. For the selection of the module to be exploded, the used resoimege$ mapping is
IMAGEMAP®. Using this software, the user can select diffesgsas of the image and get
details. The areas are established according to coordinatesrarat {circular, rectangular
and polygonal) parameterized in text format and inserted in HTML code.

As the establishment of these coordinates is an extremely ongoskswe used specific
graphic software for generation of the parameters of the IMAGE®IAAN incorporated
module of EVRSOFT 1ST PAGE 2006® environment was used in this worksthasa
freeware. An example of interactive exploded view is shown in Figure 2.
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Figure 2. Storyboard of exploded view.
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3.3 Wink

SKETCHUP® can generate multiple “scenes” and show them seqligrtiahting the effect
of animation for presentations. However, the freeware version doa@dowtthe exportation
in video formats, requiring the full SKETCHUP® for the visualization.

The generation of equipment animations is a very useful resourceafioing, once the
images are in an acceptable format for Internet navigators.hBorWINK® Software [2]

was used to capture partial or integral samples of images, which are ishibvvideo output
in predefined intervals of time (frames) and to render them ianamation, on the format
SWF (FLASH®). This animation can incorporate a narrative captuyed microphone,
creating an interactive tutorial.

One of the diverse options of WINK® is the possibility to omit theuse cursor, so it is
possible to capture the work area of SKETCHUP® and to get thetsefié camera rotation
and entities manipulation without the perception of the manipulation of the mouse.

The animations generated by SKETCHUP® and WINK® can be used senprequipment
parts identification, modules opening procedures, cleaning proceduregarsobperation
procedure, and mechanical principles of functioning. WINK® also alliwgsinclusion of

subtitles.

3.4 GD Library

GD Library (Graphic Design) is a module of PHP language, wisicapable to generate and
to manipulate images in different formats by inserting texarpaters in the source code of
the program [3]. The main applications of GD Library are thedsfbns of characters in
forms (captcha) and the creation of graphics.

GD is used to build virtual simulations of the maintenance operation and the oaliefctiata
with a portable computer, dynamically creating the image tshiogn in the monitor of the
computer.

3.5 PHP BB

To exchange other experiences and practical procedures thaelthenwironment does not
provide, it is possible to the users to participate of a Forum, wisicone more tool
incorporated to the software. The development of a Forum to be incluttesl é@mvironment
with all functionalities is not needed, because there are mady teols that are open source,
freeware and configurable. One of the most famous Forum iBHire BB, which has been
chosen because it needs the same requirements of the others compbikatsystems
(WEB Server, PHP).

4 The integrated environment

The disposal and topics division in the training environment are tfacidne acceptance and
motivation of the users. Initially it was used PHP-NUKE to shiogvibformation under the
portal form, however the information overload caused repulses in part of thectaclthiring
the tests stage.

Then environment was remodeled focusing on the simplicity and objgctiVhis
methodology was successfully used in other Internet solutions, as GOOGLE® Eegrce.
Figure 3 shows the screen of the integrated environment.
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SISTEMA DE TREINAMENTO EM OPERACAO E MANUTENCAO DE
PLUVILOGGERS DE PRIMEIRA GERACAO

Bem vindo ao sistema on-line PLUVIOTRAINING. aqui
estdo reunidas informagdes necessarias para o treimamento
basico de operagfo do Phnviologger de primeira geraco.
utilizado no projeto Microbacias 2 e em pontos dos
convénios BAESA e CASAN.

Essa primeira versio do sistema iniciou suas operagdes em
2005 e é capaz de operar as fungdes basicas de coleta,
armazenamento

As informagdes estio distribuidas de forma ordenada em
menu lateral

Na secio partes ¢ apresentada uma vista explodida e
modular do sistema, vocé pode clicar em cada uma das
partes do sistema e obter informag®es sobre o codigo.
descritivo basico, fungdes e principais problemas
encontradois em campo com cada parte.

-

Figure 3. Screen of integrated environment.

4.1 Main

In the first page shown in the environment, the user can learn dimunddules by a
descriptive briefing of each one. Here, some images of the systegfopment and operation
and an animation where the user knows the main parts of Pluviologgeoriselogger,

metallic structure and solar panel) are also presented.

4.2 Parts

It is imperative that the user knows each part of the equipment dhengaining. The best
way to present the different parts of an equipment is by usingpoded view, however this
kind of presentation has the inconvenience to show many informationathatoofuse the
technician (in the case of an unique exploded view for all the equipnienprevent this
inconvenience, the exploded view is divided in modules, where the usezleanasspecific
part of the equipment to get the view. When the user trisslézt a part that he or she is not
allowed to access during the real maintenance, only a generaptiescis shown with no
more details.

Figure 4 shown an example of a exploded view.

4.3 Simulation Environment

This module consists on a virtual simulation environment that emutatésction and

configuration operations, very similar to the real operation otigi®tbgger. The commands
can be typed in a text field and submitted to be processed byystems The typed
parameters are submitted to the algorithm of the simulator amddsin data base for
posterior analysis of the operations of the users. Animationgajeden flash format can
help the user to simulate the configuration of the system, andctimplish maintenance
procedures and routine operations. In this module, it is also availatdgtanaterial in PDF

format for reading and printing. Figure 5 shows an example of the simulator eneirbnm
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Figure 4. Example an exploded view frame.
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Figure 5. Simulator environment.

4.4 Forum

The objective of this module is to keep the exchange of experieetesen the technicians
and instructors and technician. Each user of the system can néggster consideration or
service proceedings, and report questions.
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4.5 Chat

In many cases where it is necessary fast consultation barge of information in real time,
the Forum is not a good alternative. The Chat module can estalidishamnnection between
users and instructors.

4.6 Contact

The Contact module is used to report the doubts, suggestions or alzonnsthe use of the
environment, which can be directly sent by email to the system supervison.syste

5 Conclusions

The first version of the web environment is already in an onlineatipe for evaluation by
the future users and the managers of the projects. The fygesiions was used to improve
the system, eliminating not necessary modules, however, in genkethle atystem was
successfully accepted by the users.

The training of the maintenance and operation teams of Pluvioleggew a priority for the
Company to capacitate new and “old” teams, so the system shouldpbeved by the
contribution of all the actors of the process.

The new version of the web environment has personalized accesssisti® in order to
monitor the attitudes and individual difficulties of the users arntieasame time, to restrict
the access to the main project information. The systemte@egiall operations accomplished
by each logged user and an objective questionnaire is submitted tah@hofThese actions
give statistics from the main operation activities and feedback the procelss tlevelopment
of new versions of the software.
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