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Abstract--Cloud-Based GIS development has been increasing 

rapidly since the need for big computing for online spatial data. 

Besides Google Earth Engine, there is another cloud-based GIS 

with similar features namely the EOS Platform. This study aims 

to analyze vegetation greenness in Cirebon Regency, Indonesia 

using the EOS Platform. The selection of research locations based 

on the rapid development in the Cirebon Regency. Vegetation 

greenness analysis using the NDVI algorithm which available on 

EOS Processing and Landsat series images are obtained from 

Land Viewer. Changes in vegetation greenness were analyzed 

descriptively from NDVI values in 1999 and 2019  at each pixel in 

the same location. The results of the analysis with the EOS 

Platform shows a decreasing vegetation greenness in the western 

and peri-urban areas caused by land use and land cover (LULC) 

changes. It is proven that the EOS Platform can be used for 

effective and efficient satellite image processing. Even so, some 

EOS Platform products with BETA version status still show some 

bugs related to integration between Land Viewer and EOS 

Storage 
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I.  INTRODUCTION 

Nowadays, advances in remote sensing technology require 

fast and accurate data processing. Conventional digital image 

processing based on personal computers (PCs) is processes of 

data acquisition, preprocessing, processing, post-processing, 

and interpretation from users as input in decision making 

[1,2]. The presence of many high-resolution satellite imageries 

which able to reach almost all the world such as Landsat series 

and Sentinel series causes demands to process image data was 

increasing [3,4]. Large data size, satellite multi-sensor and 

multispectral have an impact on offline computing which 

needs high specification of PCs and expensive to procure. On 

the other hand, development challenges for developing 

countries continue to increase and require adequate 

environmental monitoring but are constrained by computing 

infrastructure [5]. This phenomenon was responded by several 

institutions through the launch of cloud computing-based 

digital image processing platforms such as Google Earth 

Engine (Alphabet Limited), Landsat Cloud (USGS), 

Copernicus Hub (ESA), and EOS Platform (EOS Limited) [6]. 

This platform empowers computer systems from providers, 

thereby ensuring effective and efficient digital image 

processing. 

In online platforms, users can use much coding software 

on PCs such as Jupyter Notebook, Conda, and R-Studio but to 

access digital satellite imagery requires credentials and 

application programming interface (API) from the service 

providers [7]. Cloud computing applications and services for 

image processing are considered efficient because they can cut 

data usages, computer resources, and time [8]. This process 

can also be done without having to download and install a 

digital image processing application that is generally large and 

paid, as long as there are an adequate connection and browser 

available. Another advantage of cloud computing-based image 

processing is the availability of datasets in the form of single 

access, thus users do not need to access the entire provider 

page to get the data [9]. Data analysis results that are usually 

smaller than the original data from providers can be 

downloaded faster and can be directly layout in geographic 

information system software (GIS) because it only downloads 

post-processing data. 

Cloud computing platforms for digital image processing 

can save data usage; they enable users around the world to 

access super-computers that can process big earth data [10]. 

The cloud computing platform also saves electricity usage and 

does not force excessive use of computer hardware resulting in 

damage. Even so, the digital image processing platforms based 

on cloud computing relatively is not without obstacles. The 

obstacles manifestation is the platform operation which is 

mostly text-based which requires programming skills in some 

languages such as PHP, Python, and R [11]. Thus, are all 

digital image processing platforms based on cloud computing 

like that? EOS appears to address these obstacles through the 

EOS Platform as a Cloud-Based GIS that presents a graphical 

user interface (GUI) [12]. This platform provides access to 

many satellite image data providers and algorithms to process 

them. In appearance, the outputs of the EOS Platform and 

Google Earth Engine are almost similar because each provides 

a split image feature and diverse base maps. Besides, the EOS 

Platform has another advantage because it has an image 

mosaic feature directly on the data selection menu. 

In contrast to previous studies that the majority used 

Google Earth Engine which began in 2010 [13], this study 

offers an alternative; testing the effectiveness and efficiency of 

the EOS Platform as a cloud-based GIS. Therefore, this study 

aims to analyze the vegetation greenness in Cirebon Regency 
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using the EOS Platform. The Normalized Difference 

Vegetation Index (NDVI) algorithm chosen based on the 

phenomenon of LULC changes in many sub-districts and has a 

significant relationship between vegetation greenness and air 

temperature increasing [14]. Besides, the dataset for 

vegetation greenness is available from many sources such as 

USGS, ESA, NASA, and NOAA, it can be used for validation 

and further analysis. This research is also expected to be an 

example in the analysis of vegetation greenness based on a 

cloud-based GIS platform approach. 

II.  METHOD 

A.  Tools and Materials 

This research took an area of interest (AOI) of an 

administrative region namely Cirebon Regency, West Java, 

Indonesia. Boundary data were obtained from PODES 

compiled by the Indonesian Statistics Agency (BPS). The 

vector data of Cirebon Regency which were originally in the 

form of Shapefile (*shp) must be changed to Keyhole Markup 

Language (*kml) or Zipper KML (*kmz). This conversion 

aims to adjust the data types that can be supported by the 

browser and has tag structures with names and attributes 

according to the user's visualization goals [15,16]. Meanwhile, 

data for analysis of vegetation greenness changes came from 

Landsat-7 ETM and Landsat-8 OLI imagery at intervals of 20 

years from 1999-2019. Even so, not all bands in the image are 

used for vegetation greenness analysis, because the 

Normalized Difference Vegetation Index (NDVI) algorithm 

only requires red and near-infrared bands (NIR) [17]. All 

vegetation greenness processing uses the EOS Platform and is 

accessed through Mozilla Firefox 75.0 (64 bit) browser. 

B.  Data Analysis 

This research used a descriptive approach to explain the 

vegetation greenness changes each pixel over two different 

periods (see Equation 1). Vegetation greenness is obtained 

from NDVI values that are sensitive to chlorophyll with the 

algorithm as presented in Equation 2. NDVI values below 0 

indicate water bodies or built-up land, values 0 - 0 .2 represent 

built-up land with minimal vegetation, while values 0.2 - 0.4 

indicate mixture-vegetation areas [18]. The higher NDVI 

values indicate the high vegetation greenness in an area where 

values > 0.4 are expressed as fully vegetated [19]. 

 

∆ NDVI = NDVI0(i,j) –  NDVIt(i,j) (1) 

NDVI= 
NIR – Red

NIR + Red
 

(2) 

Where NDVI is a vegetation greenness value, 0(i, j) shows the 

pixel location in the first period with coordinates i and j, t(i, j) 

shows the pixel location in the second period with coordinates 

i and j, NIR is the near-infrared band, and Red is the red band. 

III.  RESULT  AND DISCUSSION 

EOS Platform as the cloud-based GIS vendor offers four 

integrated products ie. Land Viewer, EOS Processing, EOS 

Storage, and EOS Vision which can be accessed on the page 

https://platform.eos.com/platform (Figure 1). This vegetation 

greenness only uses three products without EOS Vision. In 

this analysis, it begins by uploading AOI to the Land Viewer 

and directs the map on research location. After that, search 

satellite images by entering the sensor types and instruments, 

observation time, and the type of scene or mosaic data that are 

similar to Google Earth Engine [20,21]. To reduce data usage, 

users can use clipping and band selection features, then save it 

to EOS Storage and wait for the notification to appear. If 

image data already exist in EOS Storage, analysis of 

vegetation greenness switch to EOS Processing and select 

NDVI workflow (see Figure 2). The results of the analysis in 

the two different periods will be re-stored in EOS Storage and 

only downloaded for offline layout – exporting data. 

Analysis of vegetation greenness using the EOS Platform 

only downloads final data of less than 50 Mb, it appears that 

this cloud-based GIS can cut data downloads from before and 

reach 75-95 % for each scene. At a glance from Figure 2, there 

is an increase in vegetation greenness in Cirebon Regency due 

to the legendary information that uses a relative scale - the 

upper limits (maximum value) and bottom (minimum value) 

between two images are different. But the application of 

Equation 1 shows the vegetation greenness in this region for 

twenty years as presented in Figure 3. The decrease occurs 

more in the western and peri-urban areas bordering the 

Cirebon City. This information shows that there has been a 

gradual change in usage towards the built-up area [22]. 

 
Fig. 1.  EOS Platform products. 
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Fig. 2.  Interaction between EOS Platform products in vegetation greenness analysis. 

 

 

 
Fig. 3.  Vegetation greenness from NDVI analysis on the EOS Platform. 

 

Vegetation greenness analysis using the EOS Platform has 

proven to be effective as an alternative to online and cloud-

based GIS image processing. This is evidenced by the results 

in line with other studies concerning changes in the landscape 

in Cirebon and surrounding areas due to the construction of 

settlements, industrial areas, and infrastructures such as coal-

fired power plants [23]. Even so, at some points on the north 

coast and surrounding river, it increases in vegetation 

greenness due to the tree-planting movement carried out by 

the local government and community. Besides, the dynamics 

of landforms such as the accretion in the coast and 

sedimentation on the river banks allow for an ideal habitat for 

vegetation. 

 

 
Fig. 4.  Changes in vegetation greenness value. A positive value indicates a 

reduction and vice versa. 

 

From this analysis, it is also known that observations of 

vegetation greenness can be done periodically according to the 

recording of satellite images every 16 days (Landsat series) or 
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10 days (Sentinel-2A and Sentinel-2B) which can be 

processed on the EOS Platform through a browser or 

connecting the web map features service (WMS) on desktop 

GIS software. Although this feature is also provided by many 

geoportal pages such as OpenStreetMap (OSM), Ina-

Geoportal (BIG), ArcGIS Geoserver, USGS, and others [24]. 

This integration allows EOS Platform users to display the 

analysis results, metadata, and download them directly on the 

PCs [25]. Besides, the EOS Platform has an API that can be 

used with programming languages. 

Thus, is the processing of vegetation greenness or other 

algorithms on the EOS Platform without obstacles? Even 

though it is more user friendly than Google Earth Engine, 

obstacles arise not on all EOS Platform products but on EOS 

Storage which sometimes fails to integrate with Land Viewer 

and EOS Processing. This problem causes satellite images that 

have been selected based on AOI and certain bands to be slow 

stored, even though the notification in Land Viewer states that 

the image has been saved. Another obstacle arises in EOS 

Processing which is not able to do clipping by using 

asymmetric AOI, so it is overcome offline using GIS software 

on PCs ie. QGIS, SAGA, or ArcGIS. The obstacles are 

reasonable because EOS Processing and EOS Storage are still 

BETA versions and require refinement of the initial user 

experience until finally the full version is released [26]. 

IV.  CONCLUSION 

EOS Platform as a cloud-based GIS has proven to be 

effective in analyzing the vegetation greenness in Cirebon 

Regency. The analysis shows a decrease in NDVI values in 

the western and peri-urban areas which reach 0.38. Vegetation 

greenness has increased in areas rarely touched by humans or 

designated as green areas. From these results, it is also known 

that the EOS Platform can save 75-95 % on data usage and 

offer satellite image processing speeds. Despite having some 

bugs due to the BETA version of EOS Storage and EOS 

Processing products, this platform can be relied upon to 

process geospatial data on a country scale as long as it does 

not download more than 10 scenes or mosaic per day – for 

free users. Even the existence of indices features on Land 

Viewer products can facilitate remote sensing learning based 

on digital images and cloud computing. Hence, the EOS 

Platform needs to fix bugs for better user experience in the 

future in terms of integration between their products. 
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