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Abstract—This progressive Earth remark technologies these 

days produce more sort of massive datasets. To acquire well 

timed the records from such datasets, faraway sensing scientists 

need to be prepared with a higher and powerful figure out and 

storage platform. Cloud computing platform can be a acceptable 

alternative, because it affords the needed computing power with 

minimum cost on pay-as-use basis. To look which present 

platform will be appropriate for the complicated evaluation of 

big far flung sensing statistics, we gift right here a comparative 

observe among the maximum typically used cloud structures, 

Amazon, Microsoft and CloudSigma. primarily based at the 

restricting elements that the satellite image-processing project 

calls for, we considered flexibility, scalability, management and 

pricing. Flexibility say how strong is the hardware structure; 

Scalability means how the software should make use from 

convenient computing sources to maintain well-functioning; 

management view at the possibility of dashboards and 

manipulate panels to manage cloud assets; and Pricing consists 

of the price of development and running value of the carrier on 

lead of cloud platform. Contrast showed that Amazon web 

offerings transcended all competition mainly in big records 

processing and scalability possible alternatives. 

 

Keywords  —  Cloud  Computing; Virtualization; Data 

Products; Engineering in Cloud; Open Stack; 

Satellite Image Processing ,;Web Service. 

 

I. INTRODUCTION 

 

Generally, cloud-based totally offerings are 

describe by way of self-service on-demand, 

virtualization, universal community access, place-

independent useful resource blending, fast elasticity, 

and pay-in line with-use. In currently, cloud 

computing has been identified as a brand new 

pattern within the main circulate inside the 

information Communications, and generation (ICT). 

Cloud computing put efforts to the exercise of 

presenting computing resources which include the  

community or the server in a dynamic manner 

through the net. 

    Remote Sensing includes various floor stations 

setup throughout the world to gather the snap shots 

in the earth orbit through satellite sensors. Because 

of  the visibility obstacles of  the satellite TV for pc 

imaging, the floor stations are geographically 

allocated. 

Information taken out from these distant sensed 

pictures is being enforced for numerous actions like 

climate forecasting and weather technological 

know-how, cartography and packages like 

agriculture, city making plans, herbal useful 

resource management, disaster management and so 

on. 

The complications concerned in records analysis 

and designing these data units has been boost up 

over approx last forty years due to the non-stop 

increase in the talents of equipmentation of remote 

sensing satellites. The appeal for diverse statistics 

products (value additions form) produced from 

distant sensed statistics is likewise developing 

because of increase in the quantity of user 

organizations. So that you can meet those needs, 

more satellites are positioned in the orbit, which 

makes processing, archiving, and retrieval of 

statistics, a complicated action. Data length of 

Satellite images are often large in statistics and 

present day remote sensing structures generate 

loads of gigabytes of uncooked sensor information 

per day to provide beneficial data products. The 

technique involved in the technology of these 

commodity is time taking and needs big resources 

of computation and infrastructure. Cloud computing 

emerged out as subsequent generation of computing 

in Information Technology and use providers 
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aligned architectures for distributing sources 

together with compute, storage and software 

program as offerings. Cloud computing ease in 

decreasing the infrastructure value and effective 

utilization of the assets. Cloud infrastructure can be 

categorized as hybrid, public, private based totally 

on ideal of arrangements and offerings supplied to 

its’ users. 

 

 

 
 
Fig  1.  Satellite image processing 

 

Outline architecture and exercise of cloud-based 

provider structures in a goal utility are pretty unique 

from regular or famous methods for those on 

advanced environment for non-public pc's or 

customer-server machine. This assembles a cloud-

based satellite image processing machine for 

electro-optical sensor photos of Korea Multi-cause 

satellite (KOMPSAT). This device presents real 

processing algorithms for internet-having access to 

general users. This capability contrast from various 

data-centric cloud-primarily based application 

systems. 

 

II. REMOTE SENSING AND OPEN STACK CLOUD 

COMPUTING 

 

OpenStack, the floor of cloud computing based 

on open source, was used for constructing cloud 

computing environment, in order that generation of 

instance servers with different overall work 

effectiveness changed into viable. Which means 

speedy acceptance and tailorization of cloud 

environment, according to software purposes. It 

decreases the chances of danger of lock -in 

correlated with custody structures, and gives goal-

based adaptibility as well as abundant locality and 

developer's preference. In technical terms , 

OpenStack has a compatible structure self-

containing controller, a machine with extensible 

storage unit, obstructing storage space gadgets, a 

machine for network and IP address, as such many 

more, consisting of database offerings, and API 

well suited with Amazon S3 and EC2. The  

technologies of virtualization that are totally 

dependent on OpenStack cloud platform, cloud-

primarily based offerings make use of  these 

essential capabilities and fine factors at each time 

and anywhere, simplest on line surroundings. 

Accordingly, it gives primary factors for public, 

private, or hybrid cloud offerings improvement, 

freely running besides different infrastructures 

associated with cloud computing. factors to keep in 

mind in Cloud-primarily based satellite photograph 

processing machine are formation of core features 

within the greatest degree and partition and 

injustice among instance server and satellite 

imagery. Consider examples, satellite image 

processing at any step can be saved and governed 

for further processing by  the use of hot ash  or 

rapid services in OpenStack; adversely , modules 

along with original processing set of rules are 

controlled in other instance server.These are the 

kind of programs taking advantage 

extensibility.The floor of  open source cloud 

computing is also the maximum crucial element to 

broaden cloud-based utility provider version, and 

OpenStack can be considered as  an unclosed and 

extensible cloud floor or platform to put into effect 

hybrid, personal, or puclic clouds. In lots of regions 

of data device enterprises, use cases of OpenStack 

are incrementing per year. However within the geo-

spatial field, OpenStack utility is a quite starting 

stage. Despite of modern status, unification or 

connection of open supply cloud computing and 

geobased utility is a prospective method. 
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Environment of cloud computing allows control as 

well as management of massive volume of 

numerous type geo facts units and geobased 

pictures together with satellite photograph statistics. 

 

 

 

FIG. 2  CLOUD COMPUTING ENVIRONMENT 

 

III. SATELLITE DATA PROCESSING 

 

All satellite image processing includes diverse 

method to accurate the radio-metric error and geo-

metric deformity in the fundamental facts produced 

with aid of the sensors; this fact is known as stage-

zero. The process like geo-referencing and listing 

apply upon extent-zero facts for producing the 

goods includes; 

stage  1 – Radio-metrically and geo-metrically 

right only for rotation of earth (Browse-product) 

   stage 2 – Each one of  radio-metric and geo-

metrically correct (fashionable-product) 

stage  0 statistics below is going throughout a 

severe sensor-model which is a chain of alteration 

to transform pixels to floor coordinate proven in 

Figure. The manner is defined as era of records 

product, these specific  products are either orderly 

or symmetrically corrected. The era manner is a 

figure out  in depth assignment have a on range 

(map) or coverages (area of hobby) and right here 

every ventures are free or liberated which are  

considered as a BOT (Bag of Tasks) for processing. 

 

 

 
 

Fig. 3  Precision product generation using RSM 

 

 

IV  IMPLEMENTATION OF SYSTEM 

 

The Cloud-based application framework actualized 

in this investigation depends on completely open 

source technique from UI to control or administrate 

modules, along with satellite picture preparing 

calculations. The framework engineering is made 

out of web perusing range of capabilities in 

customer side and PMIS (Processing Management 

Instance Server) and APIS (Analysis Processing 

Instance Server) in an Open-Stack distributed 

compute condition. PMIS is to get client demands 

and afterward connection to APIS server, just as 

different capacities, for example, picture ordering, 

perception of outcome picture set, or meta-data 

look. It utilizes Django and Apache web server, and 

RabbitMQ is utilized for lining with APIS server. 

APIS utilizes Orfeo Tool Box(OTB) and Geospatial 

Data Abstraction Library (GDAL) for satellite 

picture handling and a number of meticulous geo 
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preparing. This work utilizes preceding interfaces. 

Other libraries of javascript are utilized, and Open-

Layer 3 supporting HTML5 is connected for web 

map. The effort was completely executed by unlock 

sources premise as of the working framework 

(Operating System) to application administration 

stage. The working condition is separated keen on 

server and customer. The servers worked with 

Open-Stack distributed computing condition and 

utilized the working framework which is Ubuntu 

12.04. Under the haze based condition, it utilizes an 

example server. The example task framework was a 

web-framework, that depended on the Ubuntu 

Server. Postgre SQL/ Post-GIS, unlock source 

database the board framework, utilized for meta-

data inventoriing and question procedure of 

geobased picture set. With respect to picture 

preparing motor, Orfeo Tool stash  was utilized. On 

the customer part, Bootstrap was utilized for UI 

system, exploiting enhancement for multiscreen 

gadgets and uniformity for showing substance. Too, 

JavaScript libraries, for example, iCheck and 

selectric dependent on j-Query were connected for 

extra client interface segments. Although, Open 

Layers was utilized for web mapping library, to on-

line envision base guide, record picture and the 

prepared pictures. Fig. 1 demonstrates an 

engineering of the executed framework, with work 

process and framework modules. Occurrence server 

is isolated into 4 working conditions. There are a lot 

of cloud based client mentioning and reacting 

module. In the geo-based picture the executives 

module, an essential pre-processing for meta-data 

inquiry and show with respect to list picture 

documented in the capacity units is performed 

before the picture preparing or investigation 

demand the board module. For genuine picture 

handling, OTB and GDAL are utilized. Among 

loads of picture preparing calculations accessible 

from OTB, Picture combination and thresholding 

plan are given in the cloudbased and continuous 

handling administration. While, joined volume 

condition implies the square stockpiling developed 

from the cloudbased handling framework, and it 

work putting away and overseeing gap of 

informational indexes mount resting on the case 

server.  

 

 

 
 

 
Fig. 4  Cloud-based application system overview. 

V  High Performance Satellite Data Processing - Private Cloud 

 

 

V.  Private Cloud - Eevated Performance Satellite Data 

Processing 

 

The design of the planned private-cloud is appeared 

in Figure. It is a 3 layer engineering; base layer 

shaping the foundation layer (IaaS); center layer is 

the advancement layer (PaaS) for function 

improvement and active asset provision, top layer is 

the application layer (SaaS) where application is 

conveyed as administrations for end clients. 

Information in remote detecting area is costly and 

frequently the client winds up pay for the 

information despite the fact that he/she doesn't 

utilize or need, as least degree changes from 

merchant to seller. Subsequently at this point 

present DaaS display, where adaptability can be 

given to the clients to select and pick among the 

sensors dependent on numerous parameters, for 

example, cost, spatial goals, transient goals (when 

the picture was gained and so forth). Anyway in the 

current  effort just a single rate show is utilized for 

DaaS. IaaS layer can be designed with hypervisors 

to give a versatile situation to capacity, figure and 

system. 
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                                   FIG. 5  ARCHITECTURE OF THE PRIVATE CLOUD 

  
VI. RESULTS AND DISCUSSION 

 

Fig. speaks to a UI for the end-client, getting to 

cloudbased web framework. In single page, 

nonexclusive picture preparing be able to done by 

web clients: recognizable proof file picture with 

respect to geobased picture which be able to really 

handled in the OTB, determination of handling 

calculation and concerned parameter decision, and 

representation of the last handled outcome. Figure 

appears on-line clarification of the set of choices 

framework for end-clients. Figure speaks to the UI 

and clarification for certain functionalities. Current 

adaptation gives four calculations: thresholding for 

parallel picture age, change identification conspire 

with combined sequential informational collections 

utilizing the multivariate adjustment location 

calculation, picture combination with elevated goals 

panchromatic and generally low goals multi-

spectral picture sets, and means move bunching. 

Guide see is utilized for the territory of intrigue 

(AOI) determination for picture preparing and the 

handled outcome representation, on the base guide, 

for example, Open Street Map and that from further 

mapping servers. AOI creates list picture for real 

handling. In the menu framework for on line base 

mapping. 

 

 
 

Fig. 6. Cloud-based application system for geo-based image processing 

services: User accessing module. 

 
VII. CONCLUSION 

 

Distributed computing is an essential registering 

pattern for sharing of assets, for example, a 

preparing, stockpiling, system and programming, as 

on-line benefits in a remotely available ways. In 

applications on cloud stages, clients can get to 

cloud-based administrations for the particular 

errands or functionalities utilizing internet browsers, 

slender customer or cell phones, while all 

information and calculations are put away on 

remote servers, and give valuable stage to do even 

tedious or overwhelming handling. In spite of the 

fact that the cloud-based applications in numerous 

different fields increment, a distributed computing 

innovation is still new to satellite data use networks 

containing designers and clients, regardless of 

numerous gainful purposes of distributed 

computing stage. The executed framework in this 

examination gives some reasonable picture 

preparing calculations, for example, thresholding, 

change location, Pan-honing picture combination, 

and mean move bunching. 

 
VIII. FUTURE SCOPE OF SATELLITE IMAGE 

PROCESSING 
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The usage of checking strategies and factual 

examinations for picture investigation are expected 

to separate substantial picture esteems. The satellite 

applications projects of things to come will be 

founded on broad research in the territory of 

imaging. Various diverse sensors will be utilized in 

the satellites circling the earth. Deductively helpful 

data will be removed from these frameworks. New 

systems will be expected to sort out and arrange the 

diverse arrangements of information realistic from 

the circling satellites. The future pattern in remote 

detecting will be founded on sensors that can record 

a similar scene from multiple points of view. 

Designs information will be critical in picture 

preparing app1ications. Satellite based imaging for 

planetary investigation just as military applications 

will be the future pattern. Biomedical applications, 

stargazing, and scene investigation for the 

mechanical vehicles are additionally relevant zones 

of future uses of imaging4. Versatile inquiry of 

extensive picture information bases will turn into 

the standards, since video and designs information 

will be accessible from an assortment of sensors 

produced for remote detecting uses of satellite 

frameworks. 

 
XI    REFERENCES 

 
[1] C. Barnatt, A Brief Guide to Cloud Computing. Constable & 

Robinson Ltd., 2010.  
[2] P. Mell and T. Grance, “The NIST Definition of Cloud 

Computing”, NIST Special Publication 800-145, 7pp, 
September 2011. 

[3] Q. Huang, C. Yang, K. Benedict, S. Chen, A. Rezgui, and J. 

Xie, “Utilize cloud computing to support dust storm 
forecasting,” Int. J. Digit. Earth, vol. 6, pp. 338-355, 2013.  

[4] C. Yang and C. Xu, “Geoscience Application Challenges to 
Computing Infrastructure,” In Spatial Cloud Computing: A 
Practical Approach, C. Yang, Q. Huang, Z. Li, C. Xu, and K. 
Liu (ed.), CRC Press, pp. 1-15, 2013. 

[5] K. Evangelidis, K. Ntouros, S. Makridis, and C. 
Papatheodorou, “Geospatial Services in the Cloud,” Comput. 

Geosci., vol. 63, pp. 116-122, 2014.  
[6] I-.H. Kim and M.-H. Tsou, “Enabling Digital Earth 

simulation models using cloud computing or grid computing; 
two approaches supporting high-performance GIS simulation 
frameworks,” Int. J. Digit. Earth, vol. 6(4), pp. 383-403. 2013.  

[7] N. Fernando, S. W. Loke, and W. Rahayu, “Mobile cloud 
computing: A survey,” Future Gener. Comp. Sy., vol. 29, pp. 
84-106, 2013.  

[8] K. Lee, “Open Source Cloud Computing: An Experience 

Case of Geo-based Image Handling in Amazon Web 

Services,” Korean J. Remote Sens., vol. 28(3), pp. 337-346, 
2012.  

[9] K. Lee and S. Kang, “Mobile cloud service of geo-based 
image processing functions: a test iPad implementation,” 
Remote Sens. Lett., vol. 4(9), pp. 910-919, 2013.  

[10] S. Kang, K. Lee, and Y. Kim, “Preliminary performance 
testing of geo-spatial image parallel processing in the mobile 
cloud computing service,” Korean J. Remote Sens., vol. 28, 
pp. 467-475. (in Korean), 2012.  

[11] S. KANG and K. LEE, “Testing Implementation of Remote 

Sensing Image Analysis Processing Service on OpenStack of 
Open Source Cloud Platform,” J. Korean Assoc. Geog. Inf. 
Studies, vol. 16(4), pp. 141-152, December 2013.  

[12] S. KANG and K. LEE, “Performance Test of Mobile Cloud 
Service by Bayesian Image Fusion,” Korean J. Remote Sens., 
vol. 30(4), pp. 445-454, August 2014.  

[13] K. LEE and S. KANG, “Evaluation of Geo-based Image 
Fusion on Mobile Cloud Environment using Histogram 

Similarity Analysis,” Korean J. Remote Sens., vol. 31(1), pp. 
1-9, 2015.  

[14] Yoon, G. and K. Lee, “WPS-based Satellite Image Processing 
on Web Framework and Cloud Computing Environment”, 
Korean J. Remote Sens., 31(6), pp. 561-570, December 2015.  

[15] OpenStack, “OpenStack Installation Guide for Ubuntu 12.04 
(LTS) havana,” Available at: 
http://docs.openstack.org/havana/install-
guide/install/apt/openstack-i nstall-guide-apt-havana.pdf 

(Accessed: 30 March 2016).  
[16] OTB Development Team, “The ORFEO Tool Box Software 

Guide Updated for OTB-4.4,” 784p, February 2015. 


