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Abstract: 

Assessment of suspicions related to the landslides dislocation prediction is necessary for 

civilizing the landslide in the early hours warning systems. To save life of people in mountainous 

area from it is very important to warn them early. So I proposed a system which will provide the 

solution , it will takes the satellite images from Bhuvan, SAS Planet ,Google Earth etc of the 

prone areas then those images get processed and with the help of machine learning algorithm it is 

possible to detect upcoming threat of landslide in large area more accurately. It will also use 

rainfall data in the prone areas. With the proposed work it will be possible for us to predict 

landslide in area for which we have satellite access and rainfall data access. This work presents a 

landslide prediction by using satellite images and method based on SVM, neural network and 

fuzzy approach in order to increase the prediction of landslide and safer route suggestion. Aim of 

the proposed work to warn administration or people so that they can take necessary actions to 

life, environment & economic loss.  
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I. Introduction 

In the phase of hazard assessment and hazard relief, efficient role is performed by the Landslide 

inventory mapping (LIM).Still work is performed in last year but there is scope for improvement 

in correctness of the mapping system. It indicates that the knowledge of remote sensing systems 

and geography information systems have a extraordinary benefit for the compassion study of 

landslide areas influence parameters. The objective of this study is to find areas where landslides 

may occur in the near future by using satellite imaging data and thematic-map data related to 

landslide areas with GIS (geographic information system) techniques and safer route suggestion. 
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In most cases the occurrence of a landslide is originated by the loss in equilibrium of the soil 

mass due to changes in one or more parameters mainly due to heavy rainfall & Earthquake, 

which contribute to leaving the mass itself stable. [1-2] 

 

II. Literature Survey 

Landslides are an progressively more important apprehension in a globe of growing whether 

instability, and also there are huge amount of hard work to progress the prognostic knowledge 

with the use of diverse range of  techniques to advance landslide monitoring methods [1, 2]. 

Landslides repeatedly occur without any obvious caution. Penalties are disastrous in conditions 

of living beings sufferers. Governments are consequently paying attention to collaborate with 

researchers to notice landslide and moderate their belongings. So far away, plenty of practical 

investigation is paying attention on using physical preprocessing technique various forms of 

landslides methodologies. [3-5] 

As until the time long-established by theories, the approach to handle the danger of landslides is 

to plan the scrupulous amount and sort of their spatial possibility in relative to their incidence 

within a specified known location. Therefore, this is more often than not term as vulnerability 

mapping. This is in general collected of diverse range of aspect such as taming parameters, 

landslides category, stoppage mechanism and the treatment of exaggerated locations. 

Consequently, research of landslide vulnerability model need to take in to account those tinted 

factors. The assortment of various techniques and training parameters need to consider types of 

landslides, examination stages, research region features and accessibility of databases .In 

addition to this,  landslides of any kind, the vulnerability is to be observed and categorized 

separately because diverse range of landslide danger nearby particular individuality associated to 

unusual threshold circumstances base on the calculating parameters.[5-10] 

Currently, in existence there are multiple categories of landslide in the study of survey, in the 

range of easy to very difficult. There, it incorporates the  deep-seat, fall, topple, rotational, flows, 

lateral spread, complex, shallows and conventional landslide in the midst of different other. 

Landslide is characteristically hutted due to usual incline a failure that drops overwhelmingly. 

These hazards usually pose a grave threat to lives, properties, environment, and infrastructure. 

Considering the various studies, landslides are particularly occurs in hilly and vertical areas in 

long-drawn-out period of strong rainfall actions. As a result, rainfall grows the whole force in the 

top soil, and the variation in top soil force is tremendously changeable because of the hydraulic 

conductivity, topographic form, and extra soil property. Adding together to soil corporal 

property, land-cover change due to anthropogenic parameters also has an effect on the speed and 

spatial dispersion of landslide. above all, forest elimination, unsuitable earth uses the practice 

and crop growing on brittle mount and vertical slope are among the chief trigger of collective 

actions .[10-14] 

All the way through the preceding decade, landslide vulnerability model paying attention 

towards the assortment of scholar about the globe, on the other hand, landslides motionless 

comprise a worldwide hazard. Moreover, numerous methods and techniques exist for 
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susceptibility mapping. Therefore, there are varieties of qualitative approaches to quantitative 

models. The qualitative approach is mostly beached on trained persons view, and they take 

account the degree of  frequencies, active mappings, Boolean logics, fuzzy logics . On the other 

hand, the quantitative approach is developed on statistical examination and deterministic studies. 

Furthermore, there is in existence the next further group of approache that are recognized as 

semi-quantitatives, and they incorporate analytical hierarchy (AHP), the heuristic models and 

spatial multi-criteria evaluations (SMCE). Surrounded by the extremely current year, another 

category of model is indentified for modeling landslide vulnerability. [15-16] 

The study focuses on the variety of models that are expansively compare to know the 

vulnerability all the way through the globe. Qualitative model and as well as data-driven model 

name as statistical approaches are explore and functional to know landslide through proportional 

examination. Accordingly, it was accomplished that map which is developed were accurate. By 

investigating qualitative and data-driven approaches, it was ascertaining as a result data-driven 

methods developes objective outcomes and induces the bias at the same time as giving weights 

to training parameters. They acquiesce the heigher purpose and producible results in association 

with qualitative models.[10-12] 

Past theories are concerned with landslides vulnerability mappings which also compares 

different data-driven methods which also includes multivariate and bivariate mechanisms . 

Diverse proportional theories indicated that multivariate methods performs superior than 

vicariate models. Most probably, the susceptibilities examination with multivariate statistic 

examines the connection between landslide spatial distributions and calculating parameters. 

Additionally, the vicariate statistic analysis compares separately each habituation parameter with 

the landslide occurrences. Consequently, forces are applied to training parameters based on 

landslides density. Furthermore, within current theories on landslide susceptibility, statistical 

models were applied in assessment with some traditional techniques.[4][7] 

Furthermore, for susceptibility study, various studies completed a wide-ranging evaluation 

among data-driven model and deterministic model. Characteristically, deterministic methods 

generated a minor delineation in modeling landslide vulnerability as compare to data-driven 

model .Currently; the deterministic model stated quite capable methodology in modeling 

landslides vulnerability. On the other hand, the deterministic method is in need of wide-ranging 

soil databases and they are not good for big locations or where there is small data.[3] 

Present studies reveal that diverse methods are compared and observed vulnerability across the 

world. Nonetheless, very little relative investigation was prepared for current and novel GIS-

based approaches, predict landslide vulnerability particularly for Africa. The appliance of recent 

technique to predict special prospect of landslide is necessary in various African locations 

because the advanced accuracy of vulnerability map may manipulate land administration, 

preparation and defense policies in mounting country. Moreover, it is extremely functional to 

examine the relative analysis between the wide-ranging methods to attain outstanding recital and 

sensible outcomes for vulnerability mappings. Thus, the comparison of method help to 

emphasize the recompense and boundaries of methods in generating landslide vulnerability map . 
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Furthermore, this study evaluated and compared the results using different statistical estimators 

including the receiver operating characteristics (AUROC), root mean square error (RMSE), 

accuracy and precision.[17-18] 

 

III. System Architecture 

First and foremost step is to identify required sample. Our basic required samples are satellite 

images of landslide area & rainfall database of that area. To know where exactly we can get such 

types of samples we have to do some survey. After that through various tools we can get our 

required sample showing landslide and rainfall database. To obtain our required sample we can 

use some online tool such as Bhuvan, Google Earth and government websites. Then we have to 

process our sample to perform further operation on it. After all we have to do actual experiment 

on processed samples then observe and analysis and repeat the process to desired outcome. We 

can use various algorithms or combination of two or more Machine Learning algorithm as a part 

of experiment. There is one more factor which can affect our outcome is vertical limit. For that 

we have to process the image to get vertical limit of that area. 

 

A. Procedural Details:  

• Download satellite images from Bhuvan, SAS Planet ,Google Earth. 

• Process downloaded satellite images. 

• Rainfall Database till the day. 

• Train the system on the basis images & Rainfall Database. 

• Apply the Different Calculations according available images and rainfall database. 

• According to train database prediction of landslide at various levels. 

 

Figure 1. Proposed System Architecture 
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B. Algorithms Use 

Implementation of the Machine Learning algorithms will validate the accuracy to the work. 

Machine learning is technique use for data analysis which automates analytical model building. 

System will be trained from earlier data, recognize patterns and make decisions with least human 

intervention. It is the understanding of computer algorithms that enhance without human 

intervention through past experience and by the use of earlier data. Machine learning algorithms 

build a system based on earlier sample data, called as "training data", in aim to make predictions 

or decisions without being unambiguously written to do so 

 

IV. Objectives and expected results 

1. The main purpose is to provide the landslide prediction system. 

2. Landslide detection will carried out on satellite images captured by bhuvan, SAS Planet, 

Google Earth, etc.  

3. Third objective aim would to compare various images of prone area after heavy rainfall for 

training purpose 

4. Download Rainfall database of landslide prone area 

5. There will be observations and measurements are used to develop new calculations which will 

use to predict land slide.  

6. Record keeping for all the results will be established. 

7. Start training system with data set. 

 

V. Implementation of image processing on Satellite captured images 

 

A. Color Masking 

 

Figure. 2 Color Masking 

 
 

B.  Plotting Histogram 

 

 

https://en.wikipedia.org/wiki/Training_data
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Figure. 3 Histogram 

 
 

VI. Usability and Scope 

With the help of satellite imaging we are predicting landslides in this approach. The advance in 

the technology is the satellite itself will give alert to the landslide & provide safe route 

suggestion. That will increase the percentage of prediction. 

 

VII. Conclusion 

With the use of satellite image processing we can predict landslide before it happens and also we 

can suggest safer route in landslide prone areas. Eventually we can take corrective measures to 

save the life of people.  
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