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Abstract: This paper describes a development stage of a 3D 
application developed using WebGL for reporting temperature, 
humidity, pressure and dew point from a sensor installed in a 
location where constant monitoring is required. The data from 
the sensor is stored in an Oracle database. The sensor 
measures the environmental parameters once per minute every 
day. The web pages that make the data available to Internet 
users are developed using Oracle APEX. The 3D model of the 
monitored location and the sensor were designed using 
Blender. The 3D models are loaded into the Oracle database 
and rendered, using WebGL, inside web pages. 
Keywords: WebGL, Java, Internet server, 3D web application, 
open source 
 

1.  INTRODUCTION 
 

Currently, a software platform is under development 
that will gather information from several sensors 
(thermometers, hygrometers, anemometers, manometers, 
lightmeters) and record the data in an Oracle XE 
database. The data (sensor measured values like 
temperature, humidity, pressure and configuration) can 
be accessed by users from the Internet, outside the 
monitored locations where the sensors are installed. The 
data is displayed in graphs and reports in web pages 
developed using Oracle APEX. The graphs and reports 
are designed in a manner to facilitate data processing for 
statistical purposes to Internet users. The software 
platform has a security scheme to allow each Internet 
user to see the sensor data only from the monitored 
locations that he owns [5][8]. In figure 1 the blue user 
has access to information from the blue location while 
the yellow user has access only to information from the 
yellow locations. 

Present research was started as a development stage 
for the development of a fully automatic system for a 
mushroom cultivation greenhouse, first sub-stage being 
set for gathering and monitoring data (temperature, 
humidity, pressure, air flow, light intensity) as well as 
founding background for the second sub-stage of 
development including targeting the automatic (remote) 
adjusting of environmental parameters from mushroom 
incubation and fructification rooms [6]. 

 

2.  PROBLEM FORMULATION 
 

The research group is focused on developing a 3D 
interface for Internet users to be able to view the exact 
positions and data of the sensors installed in the 
monitored locations in order to facilitate an enhanced 
collaboration between physically remote people and 
places (between people inside the monitored location 
where the production process takes place and engineers 

from remote locations) [2][3]. Also, it is preferable to use 
open source code for developing the 3D interface. 
 

3.  PROBLEM SOLUTION 
 

The first attempt was made using Java 3D. This 
requires installing Java and Java 3D plugin on the 
computer Internet browser[4]. The java applet is packed 
in a *.jar file and uploaded into the Oracle database in a 
BLOB type column and can be viewed from web pages 
designed with Oracle APEX.  

The second approach for the development of the 3D 
interface was using WebGL. WebGL consists in 
Javascript code written inside the web page that is able to 
render 3D scenes. In the development the “three.js” 
WebGL engine was used from the following web link 
“http://www.chromeexperiments.com/”. All the 
necessary “three.js” libraries, needed for the construction 
of the 3D scene for the 3D model of the monitored 
location, were uploaded into the Oracle database. The 3D 
model (mesh) of the sensor and the location has been 
modeled in Blender, an open source 3D modeling 
software available at “http://www.blender.org/”. The 
sensor and location models files were exported from 
Blender as wavefront (*.obj) and converted in *.js files 
using “convert_obj_three.py” from “three.js”. The mesh 
files of the sensor and of the location have been loaded 
into the Oracle database in BLOB type columns. 

Of several computer configurations, on which the 3D 
interface has been tested, two are displayed in table 1. 
The first is an average desktop computer system, the 
computer that a client will most likely have. Unlike Java 
3D, WebGL does not require any additional plugins to be 
installed on the computer Internet browser and loads and 
renderes the 3D scene faster then the Java applet. 

PC 
No 

Table Column Head 

CPU RAM GPU OS 

1 
Intel Core 2 Duo 
E7500 2.97 GHz 

2 GB 
ATI Radeon 
HD 4300 

Window 7 
32 bits 

2 
Intel Core i7-920 
2.66 GHz 

12 GB 
Nvidia 470 
GTX 

Fedora 
Core 16 
64 bits 

Tab. 1. Tehnical specification of the computers used to test the 3D 
application 

 

4.  CURRENT LEVEL OF THE RESEARCH 
 

In present, the software platform has gathered 
information from one sensor (Fig. 1) from October 2011 
until present May 2012. The next figures present 
screenshots from the current stage of the development of  
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Fig. 1. Research description 

 

the software application [6]. The sensor used in this 
research is installed in a designated location and is 
displayed in figure 2, the technical specifications can be 
seen in table 2. All graphs and reports in the next figures 
contain values actually measured by the sensor. The 
sensor is connected to a local area network and can be 
accessed for configuration and data gathering using its IP 
address. The sensor measures the temperature, humidity, 
dew point and pressure once per minute every day. 
Figure 3 displays the 3D model of the sensor rendered 
exactly as is rendered inside a web page using “WebGL 
Three js”. 
 

Fig. 2. The sensor used in this research, Comet T7510 

Intelligent barometric pressure, humidity and temperature 
probe with Ethernet interface 

Characteristic Value 

Manufacturer Comet 

Model T7510 

Temperature -30 to 80°C 

Humidity 0 to 100%RH 

Pressure 600 to 1100hPa 

Ethernet RJ45 

Tab. 2. Sensor specifications 

 

 
Fig. 3.The 3D model of the sensor designed in Blender and rendered 
with WebGL Three.js 
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In figure 4, the temperature graph is displayed and 

figure 5 displays the temperature report. The temperature 

values can be seen by placing the mouse cursor over each 

dot. The measured values can be downloaded as a *.csv 

file that can be opened with Microsoft Excel, LibreOffice 

Calc or OpenOffice Calc. 

In figure 6, the average, minimum and maximum 

values of temperature can be seen per day in a calendar 

format. For example, on the 26th of May 2012 the 

maximum value of temperature was 27.8°C, the average 

value of temperature was 26.4°C and the minimum value 

of temperature was 24.4°C. 

In figure 7, the 3D model of the location and the 

sensor positioned inside the location are displayed. The 

user can rotate and zoom the location. When the user 

clicks the sensor, the information (name, measured  

values and position) about the device will be displayed in 

the right side of the window.  
 

 
Fig. 4. Graph displaying the temperature 

 

 
Fig. 5. Report displaying the temperature 

 
Fig. 6.Calendar displaying the average, minimum and maximum 
temperature per day 

 
In figure 8, the average, minimum and maximum 

temperature values per hour in the last 24 hours can be 

seen. The 1st line (green) represents the maximum values 

per hour, the 2nd line (blue) represents the average values 

per hour and the 3rd line (red) represents the minimum 

values per hour.  

In table 3 the applications used for developing the 

software platform are presented. The sensor 

communicates with the computer where the data is stored 

using SNMP protocol. The data from the sensor is stored 

in an Oracle XE database. The software that loads the 

measured values of temperature, humidity, pressure and 

dew point into the database was developed using Java 

Developer. The operating system of the computer that 

stores data is Linux Fedora Core. Backup configuration 

files using Bacula, backup database by making “cold 

backup” and exporting the SQL tables scheme. 

Software used for development 

Oracle 

Database 10g XE 

Web Developing Application APEX 

Java Developer 

Web Server HTTP 

Linux 

Operating System Fedora Core, CentOS 

Firewall Shorewall, Iptables 

DNS Bind 

Mail Server Postfix+Dovecot 

Web Server Apache HTTP 

Proxy Squid+SARG 

SNMP Communication Protocol to communicate with 
the sensor 

Mirroring using Rsync 

Backup using Bacula 

File sharing using NFS and SMB 

VPN connection using SSL Explorer 

3D 
Blender for 3D modeling 

WebGL Three.js for 3D rendering inside web pages 

Tab. 3. Software used for development 
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Fig. 7. The 3D model of the monitored location and the sensor designed in Blender and rendered with WebGL Three.js 
 

 
Fig. 8. Graph displaying the average, minimum and maximum temperature per hour. The maximum temperature was 27.8°C on 26 May 2012 
Saturday at 12 o’clock 
 

Figure 9 represents a graph for displaying the 

average, minimum and maximum temperature values per  

day in the last 31 days. Unlike the calendar in figure 6, 

the graph format can better display the maximum, 

average and minimum temperature values. 

Figure 10 presents the graph for the average, 

minimum and maximum temperature values per month. 

Figure 11 highlights the main modules with the main 

characteristics for inserting, updating and deleting data in 

the application SQL scheme from the database [7]. Each 

module contains more than one PL/SQL table. PL/SQL 

(Procedural Language / Structured Query Language) is 

Oracle Corporation’s procedural extension language for 

SQL and it is used to manipulate data (select, insert, 

update, delete) from tables and write procedures and 

functions in Oracle relational database [8].  

The “Security Scheme” module manages the 

username and password for each user that logs to the 

Application Server database. The password is stored in 

an encrypted format, not plain text. The privileges for 

each user are also managed by the security scheme. A 

privilege means granting access to a certain user to 
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Fig. 9. Graph displaying the average, minimum and maximum temperature per day. The maximum temperature was 32.8°C on April the 5th 2012 

 

 
Fig. 10. Graph displaying the average, minimum and maximum temperature per month. The lowest temperature was on December 2011 is 13.9°C 
 

manage specific data. For example a user will have 

privileges to add new locations to the database, while 

another user will have only the privilege to view the 

locations, but not to make modifications. 

The “Location Definition” module stores the 

locations where the monitoring takes place. It stores the 

location name, address, blueprint, 3D model file of the 

location and the owner of the location. The location 

depends on the users from the Security Scheme because 

the owner of the location is a user. 

The “Object Definition” stores the sensor name, type, 

manufacturer, image of the sensor, 3D model file of the 

sensor and technical data of the sensor. The Object 

Definition module depends on the Security Scheme 

because of the user privileges. Some users are allowed to 

modify sensors data, others only to view it. 

The “Warehouse” module manages the number of 

devices in the database and the locations where the 

devices are placed. It stores how many sensors of a type 

there are and where the sensors are located. It merges the 

3D model of the location with the 3D model of the 

sensors, resulting in a 3D Scene that displays the position 

of the sensors in the monitored location. Also it holds a 

history of the device when the location of the device 

changes. The “Warehouse” module depends on the 
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“Object Definition” and the “Location Definition” 

because it merges devices data with locations data. 

The “Data management modules” represent any type 
of data processing that can be done with values measured 
by a certain device defined in the “Object Definition”. 
For the current research it represents the “Monitoring” 
module that contains tables that store the measured 
values from the sensors and generates reports and graphs 
and issues warnings if parameters limits exceed. Another 
application is sending email messages before the 
calibration period of the sensor expires. The calibration 
period of a sensor is usually 1 year, after which it must 
be recalibrated by a metrological laboratory. 

 

 
Fig. 11. The database relational tables scheme 

All the modules highlighted in figure 11 can be 
extended to fit application specificity.  
 

4.  CONCLUSION 
 

This paper has presented the development of the 3D 

interface for a software platform that allows data 
reporting on the Internet and data recording from sensors 
that measure environmental parameters from locations 
that require constant monitoring. 

For this research, WebGL was the solution for 
building and rendering complex 3D scenes of the 
monitored locations to facilitate a mixed reality/virtual 
infrastructure. 

The original contribution for this stage of the research 
is the development of modules for monitored locations, 
sensor installation, data processing and data 
representation and SQL database structure (graphs, 
diagrams, tables, reports, warnings, and 3D models built 
in Blender). 

The commercial solutions of this type of software 
application that can report on the Internet data from 
sensors are too expensive, or do not process certain range 
of sensors, and the compiled code and license do not 
allow to adapt the code to the production process 
specificity [7][9]. 
 

5.  REFERENCES 
 
[1] Back, M.; Dunnigan, A.; Foote, J.; Gatterpally, S.; Kimber, D.; 

Liew, B.; Rieffel, E.; Shingu, J. & Vaughan, J. The virtual 
chocolate factory; Building a real world Mixed-reality system for 
industrial collaboration and control, FX Palo Alto Laboratory 

[2] Carniel, R., Cecca, M. & Jaquet, O. (2006). A uset-friendly, 
dynamic web environment for remote data browsing and analysis 
of multiparametric geophysical data within the MULTIMO 
project, Journa ofl Volcanology and Geothermal Research, Vol. 
153, 2006, pp. 80-96 

[3] Kimura, T. & Kanda, Y. (2005). Development of a remote 
monitoring system for a manufacturing support system for small 
and medium-sized enterprises, Computers in industry, Vol. 56, 
2005, pp. 3-12, Elsevier B.V. 

[4] Kwon, Y., Chiou, R. & Stepanskiy, L. (2009). Remote, condition-
based maintenance for web-enabled robotic system, Robotics and 
Computer-Integrated Manufacturing, Vol. 25, 2009, pp. 552-559 

[5] Mateias, C.; Nicolescu, A.; Petre, M & Dorin, A. (2011). 
Developing a software platform for online data processing, Annal 
of DAAAM for 2011 & Proceedings, The 22nd Internationa 
DAAAM Symposium, Vienna, ISSN 1726-9679, ISBN 978-3-
901509-83-4, Katalinic, B. (Ed.), pp. 1301-1302, DAAAM 
International Vienna 2011 

[6] Mateias, C. & Nicolscu, A. (2012), Software application for 
storing and reporting data over the Internet from sensors that 
measure environmental parameters, 14th IFAC Symposium on 
Information Control Problems in Manufacturing, Bucharest, 
Elsevier Ltd, in press 

[7] Mateias, C. & Nicolscu, A. (2012), Software platform for 
reporting, on the internet data stored from sensors used to monitor 
production processes, The World Congress on Engineering, 
London, ISBN 978-988-19251-3-8, IAENG, in press 

[8] Nicolescu, A.; Mateias, C. & Dorin, A. (2011). Software platform 
for online processing of data from sensors used to monitor 
environmental parameters, Proceedings in Manufacturing 
Systems, Vol. 6, 2011, pp. 29-36, Romanian Academy 

[9] Neto, H.; Fernandes, A.; Duarte, A.; Carvalho, B.B.; Sousa, J.; 
Varcarcel, D,F.; Hron, M. & Varandas, C.A.F. (2007). FireSignal-
Data acquisition and control system software, Fussion 
Engineering and Design, 2007, pp. 1359-1364, Elsevier B.V 

 

- 0080 -


