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       Abstract - Nowadays, the trend of big data that can be describe 

as a massive volume and unstructured data have become more 

complicated because of its difficulty to be process using traditional 

database and software techniques. Due to increase in size of data, 

there also demand for big bandwidth for the transmission of big 

data. Data transmission is important in communication in providing 

information at different location. In this project we focus on big data 

transmission in the context of weather data. Weather data is 

important for meteorologist as it helps them to make weather 

prediction. Real time weather prediction is really important as it 

would help in making quick decision to react with the environment 

and planning for our daily activities. The purpose of this project is to 

develop a real time and low bandwidth usage for weather data 

transmission driven by an artificial neural network perform weather 

forecast using Adaptive Forecasting Model. This project seeks an 

application context offshore because the data transmission from 

offshore to onshore is very costly and requires high usage of network 

bandwidth. Other than that, offshore weather can change rapidly 

and cause offshore activity to be delayed. 

 

This research is important as it would help in making faster decision 

for oil and gas daily activity and avoid loss of human life in natural 

disaster in the fastest way. In this research we propose a neural 

network based prediction to control weather data transmission. This 

system mainly has several parts which consist of data gathering 

module, neural network prediction module and transmission 

module. The data gathering module is developed using ODroid 

weatherboard sensor while the prediction module is developed using 

an artificial neural network technique and algorithm to make 

prediction. The transmission module is based on TCP/IP protocol. 

The prediction module works by using the data captured by sensor 

to be processed using neural network prediction. If the neural 

network predict major changes in weather condition or detect bad 

weather, it will send the weather data and result to the server so that 

the data can be published and alarm meteorologist and people on the 

oil platform to avoid loss of human life or another contingency plan 

on the current oil and gas activity. But if there are no major changes 

in weather prediction result, the module will only update the server 

on a daily basis. In this project, we consider to capture atmospheric 

pressure, temperature, humidity, visibility, Infrared index, altitude 

and UV index. Real time processing and transmission weather data 

will show improvement in predicting weather and saving the 

network bandwidth transmission. 
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1       INTRODUCTION 
 

       Real time weather data transmission is important nowadays to make 

quick decision and keep out of danger. Weather information are important 

for planning and making decision for our day-to-day activities. Weather 

information might help farmers plan for the planting and harvesting of 

their crops. Weather information also might help in predict natural 

disaster such as flood and El Niño so that we can make preparation before 

natural disasters strikes. 

 

       In offshore communication, they used satellite communication to 

communicate with onshore. They used satellite communication to transfer 

important data in real time and for normal communication. With this long 

distance communication, the offshore will easily be connected as offshore 

can be remotely controlled from onshore. With this communication also, 

no need for many people to be offshore as all decision can be decide from 

onshore remotely. 

 

       The application of Artificial Neural Network (ANNs) is becoming 

famous in oil and gas industry. Its usage had increased widely in areas of 

engineering, communication and economic. ANNs had been proved its 

success in application of prediction market trends. Therefore, ANN also 

can be used for weather data transfer prediction as it is expected this 

model can save network bandwidth. 

 

       The highlighted problem is how to improve the network bandwidth 

usage for big weather data transfer. There are major problems in weather 

data transmission from offshore platform to onshore that have cause by 

latency and speed of data transmission. The connection between offshore 

and onshore usually have limited bandwidth which make big data such as 

weather data slow and require high bandwidth to transfer. This problem 

has negatively impact the oil and gas activity on the oil platform as most 

of the activities require real time and accurate information to determine 

the production and activity on oil platform. 

 

       By successfully identifying the arise problem, three objectives has 

been derived which are to develop a weather data gathering module based 

on using Odroid-C1 weatherboard and sensor, to develop an Artificial 

Neural Network modelling approach for weather prediction and
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        to develop a real time weather data transmission triggered by 

neural network weather prediction. 

 

       The significance study of this project is this project can help in 

optimize the network bandwidth usage by using neural network to 

predict weather condition that can change at any time without notice 

by human observation. Based on the prediction of neural network, 

the data transfer to onshore can be reducing as only important data 

being transfer to onshore. This weather prediction module also can 

help in making faster decision in oil and gas daily activities. This 

project also might help save human life from natural disaster such 

as flood and thunderstorm. 

 

 2      RELATED WORK                 

 

a.   Data Transmission 

 

 

Figure 1: Tsunami UDP tranmission 

 

       Tsunami UDP: A fast user-space file transfer protocol that uses 

TCP control and UDP data for transfer over very high speed long 

distance networks designed to provide more throughput than 

possible with TCP over the same networks. The original early 

Tsunami UDP transfer protocol developed and released to the public 

in 2002 by Mark Meiss et al. at the Pervasive Technology Labs at 

Indiana University (IU). After release, several people have 

improved the code and have added more functionality. Currently 

two branched versions of the Tsunami UDP protocol, generic and 

real-time, are maintained by Metsähovi Radio Observatory / Jan 

Wagner. 

 

       Tsunami is one of several currently available UDP-based 

transfer protocols that were developed for high speed transfer over 

network paths that have a high bandwidth-delay product. Such paths 

can for example be found in the European GEANT research 

network. It can for example be a route from a local server PC to a 

local GEANT2 access node such as FUNET or SURFNET, then via 

GEANT's internal 10G to another country, and finally a local link 

via another node such as NORDUNET to some client PC. Currently 

these network links are capable of 1G..10G and can have some 

hundred milliseconds of roundtrip delay between the client and 

server PCs. 

 

       Custom UDP protocols are needed because average TCP/IP is 

not very well suited for paths with a large bandwidth-delay product. 

To take full advantage of the available bandwidth, the standard TCP 

slow-start congestion control algorithm needs to be replaced with 

e.g. HighSpeed TCP, Compound TCP, or one of several others. 

Some TCP parameters need to be tweaked, such as SACK, dynamic 

TCP window size. Most of the extended TCP features are already 

part of Windows Vista, with some partly implemented but not 

enabled in Windows XP and 2000. In Linux, far more extensive 

support and a much broader choice of options and congestion 

control algorithms is available. 

 

       Currently Tsunami runs in Linux and Unix. The source code 

should be largely POSIX compliant. It might be easily ported to 

Windows XP and Vista as they have a POSIX layer, but, porting has 

not been attempted yet. 

 

       In Very Long Baseline Interferometry, an interferometry based 

observation method in radio astronomy, the digitized noise recorded 

from stellar radio sources is often streamed over the network, and 

there's no requirement for reliable data transport as is guaranteed 

with TCP. A fraction of data can be lost without degrading the 

sensitivity of the method too much. In some cases, for example to 

maintain a high data stream throughput, it may be be preferred to 

just stream the data and not care about transmission errors i.e. not 

request retransmission of old missing data. 

 

       The Tsunami UDP protocol has several advantages over TCP 

and most other UDP-based similar protocols: it is high-speed (a 

maintained 900Mbps through 1Gbit NICs and switches isn't 

unusual), it offers data transmission with default priority for data 

integrity, but may also be switched to rate priority by disabling 

retransmissions. It is the most stable of the other available UDP-

based similar protocols. Tsunami is completely implemented in user 

land and thus doesn't depend on Linux kernel extensions. It can be 

compiled and run from a normal user account, even a guest account, 

and does not need root privileges. The global settings for a file 

transfer are specified by the client - this is useful since the Tsunami 

user often has a priori knowledge about the quality of their network 

connection and the speed of their harddisks, and can pass the 

suitable settings through the client application to the server. Another 

benefit of Tsunami is that the client already contains a command 

line interface, no external software is necessary. The commands 

available in the Tsunami client are similar to FTP commands. 
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b.     Artificial Neural Network 

 

 

 

Figure 2: Neural network node design 

 

       Artificial Neural Network (ANN) has become popular and more 

frequently used because it has the ability to give solution without the 

use of conventional mathematical model (C. Siruvuri, S. 

Nagarakanti and R. Samuel, 2006) (R. A.Neto, N. Ebecken, L. P. 

Caloba and R. P. Bedregal) and it is not new. ANN is a powerful 

data modelling tool use complex computational to capture and 

represent complex input and output relationship that inspired from 

biological neural network. ANN was introduce together with 

Knowledge-Based Expert system (KBE) and Artificial Intelligence 

(AI) (T. Sadiq and I. Nashawi, 2000). ANN have proved that they 

were outstanding in predictive tools. Prediction of pattern and trend 

are example of success of ANN (T. Sadiq and I. Nashawi, 2000). 

ANN is a method which have ability of receiving signals and 

making proper response for the desired output through pattern 

recognition or data classification. ANN have very special 

characteristic such as it has large degree of freedom, makes them to 

solve the non-linier inside the system. Besides it also can adapt and 

ability to learn to the new environment. Therefore, with the 

introduction of new data, ANN can evaluate the data. In addition, 

ANN have the input and output mapping ability and have fault 

tolerance. With these qualities, ANNs are superior to conventional 

regression techniques 

 

       The reason of this neural network is to develop an artificial 

system that could perform “intelligent” tasks similar to those 

performed by the human brain. Artificial Neural Network have been 

used in many fields like pattern recognition, signal processing, 

function approximation, and process simulation (Guo et al 2001). 

The neural network is used to study the weather data transmission 

based on prediction and the establish model of neural network to 

provide efficient data transfer and saving bandwidth. The study on 

prediction of the weather by established a Backpropagation Neural 

Network (BPNN). The application of ANN is used in prediction of 

the weather condition and weather data transfer in saving the 

network bandwidth. This study was revealed another successful of 

ANN in application of data transmission which achievement in 

efficient big data transfers to save network bandwidth by using data 

priority. 

 

 

3       RESEARCH METHODOLOGY 

 

a. Application Development 

 

 

       In this project, the “Scrum methodology” was implemented. 

Scrum is an incremental agile software development methodology 

for managing product development. In this model, the whole 

requirement is divided into various builds. Multiple development 

cycle take place making each module smaller and more easily 

manage modules. During the first module software lifecycle, a 

working version of software is produced and each subsequent 

release of the module adds the function to the previous release. This 

process continues until the complete system is achieved. Scrum is a 

framework which people can address complex adaptive problem 

while productively and creatively delivering product of the highest 

possible value 

 

b. System Architecture 

 

       During the design phase, system architecture is established to 

identify and describe the fundamental structure abstraction as well 

as process flow of the whole system. The system architecture 

consisted of 3 core focuses of the whole system which are weather 

data gathering, weather forecasting and weather data transmission. 

Collected weather data is process to make it readable by neural 

network. Supervised learning is adopted in ANN learning process as 

training dataset and target dataset are provided to the ANN in order 

to recognize the pattern of training dataset and categorized it based 

on the target dataset. Result produced is in binary form and it is 

converted into understandable phrase by the system to enhance 

system’s user friendliness. 
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Figure 4: The proposed system architecture 

 

       As shown above, the neural network prediction is used to make 

weather forecast and then if there are major changes in weather 

condition, the system will transfer the data to the main server for 

further process. But if there are no major changes in weather 

condition, the system will only update the server on daily basis. This 

concept believes can reduce the network bandwidth usage by 

allowed only important data being transfer. 

 

c. System Design Interface 

 

 

 

 

 

 

 

 

 

 

 

 

 

       Arduino IDE - Arduino IDE is an Arduino open source software 

used to program the ODroid_SHOW. This software using C 

programming language is to control the ODroid display and get the 

sensor value from weatherboard. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       Eclipse - Eclipse IDE is software use to develop an 

application. This software can use many languages programming 

to code. In this project, researcher use to code and design the 

neural network using C++ using this software. 

 

 

 

 

       QT Application - QT app is a software use to design and 

simulate the design of software. Researcher use this software to get 

the value of sensor to be display on screen and generate raw weather 

data in more structured and organize to be use in Neural Network 

processing. 
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d. System Testing 

 

 

       

    Activity Diagram shows the flow of this system from collection 

of weather data to transmission of weather data. The system starts 

with collecting weather data using ODroid weatherboard. Then the 

weather data is saving in a text file separated by every hour to be 

read by neural network. After that, the neural network predicts the 

weather using weather data stored. This neural network application 

is installing in the ODroid-C1 board. If the weather is not critical 

then it will only transfer at the end of day when the network not 

busy. But if the weather is critical which means have big changes in 

weather or bad condition, the data will be immediately transfer to be 

further process and notify the people on offshore and onshore. This 

type of data transmission surely will help reduce the usage of 

network bandwidth especially during critical or busy network. 

 

4                RESULTS AND DISCUSSIONS  

 

System Interface Screenshot 

 

a. Data Gathering Module 

 

 

ODroid WeatherBoard Sensor 

 

 

 

Data Gathering Sensor Application 

 

 

 

b. Neural Network Module 

 

 

 

Neural Network Prediction 
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c. Data Transmission Module 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tsunami UDP Server 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tsunami UDP Client 

 

 

 

 

 

Testing Results 

 

 

 

       Figure above shows the testing result of module for weather 

data transmission driven by neural network. It shows that most of 

the modules worked as expected reduce the network bandwidth 

usage by neural network controlling the data transmission. 

 

 

 

 

       Figure above show the rate of data transfer using the 

application. The result show the rate is decrease as the time increase. 

This is because the size of data increase as time increase making the 

file transfer time longer. 

 

 

5         CONCLUSION 

 

       This research consists of 3 parts. The first was learning the 

hardware architecture and data collection. These parts focus on data 

gathering using ODroid Weatherboard. The second part was learn 

the basic implementation of artificial neural network to predict 

weather condition based on data collected during part 1. This part 

researcher learns to develop a C++ application that implement 

neural network and train the neural network. The final part is 

learning data transmission to transfer weather data after being 

process by part 2. This part require researcher to use networking 

knowledge to transfer the weather data based on priority to control 

the data transfer thus save the network bandwidth usage. 

 

       To prove this assessment, development will be taking place to 

answer the concept. The idea of saving network bandwidth usage in 

data communication will give a lot of benefit to control the big data 

transfer and saving cost. The transmission of weather data is divided 

into 2 which are immediate transfer and daily transfer. The 

immediate transfer works when a major change in weather condition 

is detected while daily transfer works when there are no major 

changes in weather condition. This weather condition is determine 

using neural network that use weather data to make weather 

prediction by provide training to neural network to make the weather 

prediction accurate. 
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       During the collection of data, the resource about big data 

transfer from offshore is very limited and learning a new hardware 

is very challenging. The implementation of neural network also hard 

to learn as this technique is complicated to develop and not many 

resources to referred. The communication technology used for data 

transfer in offshore also has high cost require researcher to change 

the data transmission method form satellite data transfer to network 

cable data transfer. 
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