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India’s rapid urbanization might seem as an urgent challenge for
policymakers, but it is also the reason behind the push for sustainable and
efficient infrastructure development. Every day rural areas are being
transformed to urban or semi-urban zones. Geospatial technologies have a
pronounced role to play in this advancement, providing the right tools,
platforms, and technologies to achieve this vision. The steady adoption of
geospatial technologies for smarter, data-driven rural and urban planning and
development in the country is seeing increasing support from various
government, private and academic institutions in India. City planners are
leveraging advanced digital mapping and location intelligence to build a
solid foundation for planning, implementation, and management. Real-time,
accurate and precise Geospatial data is boosting instant decision-making for
planned interventions.
Urbanization refers to the process by which cities grow, characterized by
the shifting and settling of an increasing number of people in urban areas. The
world is presently undergoing the largest wave of urban growth in history. More
than half of the world’s population now lives in towns and cities, and the
number is set to cross the 5 billion marks by 2030. Africa and Asia pose as two
major hubs of this imminent wave, and some of the biggest social, economic,
and environmental transformations are being anticipated in these regions in
the near future. Geospatial technologies and data are not new for the urban
sector. For decades, central and state ministries as well as ULBs have been
using geospatial technologies for planning, managing, and maintaining city
infrastructure and delivering citizen-centric services. Now, with advancements
in data capture methods, availability of miniaturized high-performing sensors,
improved connectivity, and computing power, supported by liberal policies,
integration of various forms of data has become easier. This is helping expand
the value and impact of geospatial technologies application in rural and
urban landscape. Geospatial technology is an umbrella term that represents
a variety of tools and technologies used to capture, store, process, share,
disseminate and analyze information about the earth’s environment and
objects on and below the surface. Today, geospatial data can be measured
in five dimensions, including length, breadth, height, time, and artificial
intelligence. With the addition of AI capabilities, geospatial technologies can
help in diagnosing problems based on the spatial dimension more easily and
effectively. It thus helps rural and city administrators in evidence-based
planning and addressing issues more effectively. Such technologies hold the
potential to provide a one-stop interface between the government and the
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citizens, ensuring seamless and integrated access to various governance
functions and services. Some geospatial technologies applications are:
•
•
•
•

Earth observation: Identifying changes in land use patterns, disaster risk
management, monitoring urban green cover
Surveying: Cadastral mapping, property taxation, 3D city models
Global navigation satellite system & positioning; Identifying spots of utility
leakage, traffic monitoring, and control
GIS or spatial analytics: Site selection, predicting and managing
disasters, integrated command and control centers

Potential Application of Geospatial Technologies in the Urban Sector include
•

•

•

•
•
•

City Planning – Applications such as Demand Assessment for services,
Gap Identification in services and infrastructure and to plan accordingly,
Creating alternate plans, Evaluation of planned development
Property Taxation - Preparation of property parcel maps/building
footprints, Tax assessments, Tapping Tax Evaders, Understanding
Population Density Distribution.
Climate Risk & Disaster Management - Disaster Risk Assessment,
Evacuation Route Analysis, Warning & Communications, Sustainable
Recovery Planning
COVID Response - Contact Tracing, Monitoring Isolation & Quarantine,
Rolling Out Vaccination Plans
Utilities – Water, Telecom, Electricity, Gas - Network Tracing, Asset
Lifecycle Management, Real time Operations of utility, Leakage analysis
Sanitation and Sewerage - Analyzing Distribution & Access, Identifying
Leaks & Damages, Sewerage Network Tracing, Asset Lifecycle
management, Tracking Repairs & Upgrades

Geo Spatial Initiatives/ missions
Smart Cities Mission- launched in 2015
Smart Cities Mission (SCM) aims to promote sustainable and inclusive
cities that provide core infrastructure and give a decent quality of life to
citizens, a clean and sustainable environment, and the application of smart
solutions. About 100 cities were selected to build an entire ecosystem of
complete and integrated planning through, retrofitting, redevelopment, and
green field development. The purpose of the Smart Cities Mission is to drive
economic growth and improve the quality of life of people by enabling local
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area development and harnessing technology, especially technology that
leads to smart.

Figure 1 Smart Solutions indicated in the Smart Cities Mission Guidelines (Source:
Innovation for Smart Solutions Report)
Applications:
•
•
•
•
•
•
•
•
•
•

GIS Mapping
Smart net knowledge sharing platform
Integrated Command and Control Centers (ICCCs)
Geospatial Management Information System (GMIS)
India Urban Observatory
National Urban Digital Mission (NUDM)
Smart Cities Open Data Portal (SCODP)
India Urban Data Exchange (IUDX)
Urban Platform for delivery of Online Governance (UPYOG)
Urban Outcomes Framework

There is no standard definition or template of a smart city. In the context
of our country, the six fundamental principles on which the concept of Smart
Cities is based are shown in the figure 2 below.
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Figure 2 Six Fundamental Principles of Smart Cities (smartcities.gov.in )
ATAL Mission for Rejuvenation and Urban – launched in 2015
AMRUT mission focuses on 11 reforms and 52 milestones to be
implemented by 500 mission cities in different states. The reforms are - egovernance, constitution and professionalization, augmenting double entry
accounting, urban planning and city level plans, devolution of funds, review
of building by-laws, set up financial intermediary at state level, municipal tax
and fee improvement, improvement in levy and collection of user charges,
credit rating, energy and water and Swachh Bharat Mission.
Thrust Areas include
Water Supply - Water supply systems including augmentation of existing water
supply, water treatment plants and universal metering, Rehabilitation of old
water supply systems, including treatment plants, Rejuvenation of water bodies
specifically for drinking water supply and recharging of ground water, Special
water supply arrangement for difficult areas, hill and coastal cities, including
those having water quality problems (e.g. arsenic, fluoride).
Sewerage -Decentralized, networked underground sewerage systems,
including augmentation of existing sewerage systems and sewage treatment
plants, Rehabilitation of old sewerage system and treatment plants, Recycling
of water for beneficial purposes and reuse of wastewater.
Storm Water Drainage - Construction and improvement of drains and storm
water drains in order to reduce and eliminate flooding.
Urban Transport - Footpaths/ walkways, sidewalks, foot over-bridges and
facilities for non-motorized transport (e.g. bicycles) and Multi-level parking.
Green space/parks - Development of green space and parks with special
provision for children, senior citizens etc.
Therefore, The Priority zone of the Mission is water supply followed by sewerage.
However, the pursuit of better outcomes will not stop with the provision of taps
and sewerage connections to all (universal coverage). Other benchmarks will
be targeted following a step-by-step process after achieving the benchmark
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of universal coverage. Such a gradual process of achieving benchmarks is
called “incrementalism”. This does not mean that other SLBs are less important,
but that in the incremental process SLBs are achieved gradually according to
National Priorities. In the case of urban transport the benchmark will be to
reduce pollution in cities while construction and maintenance of storm water
drains are expected to reduce, and ultimately eliminate, flooding in cities,
thereby making cities resilient.
Earlier, the MoHUA used to give project-by-project sanctions. In the AMRUT this
has been replaced by approval of the State Annual Action Plan once a year
by the MoHUA and the States has to give project sanctions and approval at
their end. In this way, the AMRUT makes States equal partners in planning and
implementation of projects, thus actualizing the spirit of cooperative
federalism. A sound institutional structure is a foundation to make Missions
successful. Therefore, Capacity Building and a set of Reforms have been
included in the Mission. Reforms will lead to improvement in service delivery,
mobilization of resources and making municipal functioning more transparent
and functionaries more accountable, while Capacity Building will empower
municipal functionaries and lead to timely completion of projects.

Figure 3 Geo Portal for Urban Missions (geourbanmissions.gov.in)
Other programs include Swachch Bharat Mission (SBM) -launched in 2014,
PMAY (launched in 2015), Urban transport (Since 1984), HRIDAY (2015-2019),
Urban mapping scheme (1992-2004).

Geospatial Technology for Water Sector:
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As the severity of the water crisis in India increases every year, central and state
government agencies are using a variety of resources to tackle the water crisis.
One among them is the adoption of geospatial technologies supported by
various government, private and academic institutions in India. It has been
widely seen that precise, real-time, and continuous data that geospatial
sources provide for the water sector have a significant impact in the prognosis
of water-related projects. It enables better measurement, management, and
maintenance of assets, monitoring of resources and even providing predictive
and prescriptive analysis for forecasting and planned interventions. For the
geospatial ecosystem, water sector has been an active user that has
implemented several projects and programs using satellite-based remote
sensing, other in-situ survey data, GIS and spatial analytics, 3D modeling and
precise positioning data. An over view of Geo Spatial and water eco system
and the applications of geospatial and digital technologies for the water
sectors shown in the figure below.

Figure 4 Geo Spatial and water eco system and the applications of geospatial
and digital technologies for the water sectors
Indian Remote Sensing portals for the water sector taken up by the Indian
government include Bhuvan – WBIS, Bhuvan – SatAIBP, TWRIS for I&CAD, India
–WRIS and NICES portal. Geospatial technology for various on-going water
projects include
•
•
•
•
•
•

Jal Jeevan Mission – Rural
Jal Jeevan Mission – Urban
Dam Rehabilitation and Improvement Project (DRIP)
Namami Gange
Dam Rehabilitation and Improvement Project (DRIP) Phase 2 & 3
National River Linking Project (NRLP)
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•
•
•
•
•
•
•

Atal Mission for Rejuvenation and Urban Transformation (AMRUT)
National Water Mission
Pradhan Mantri Krishi Sinchayi Yojana (PMKSY) – Accelerated Irrigation
Benefit Project (AIBP)
Flood Management & Border Areas Programme (FMBAP)
Neeranchal National Watershed Project
National Aquifer Mapping and Management Programme (NAQUIM)
Water Resources Projects or Multipurpose River Valley Projects

Geo Spatial Industries in India
Several Indian geospatial industries are involved in the abovementioned programs and projects of the government. Examples of some of
such participations have been included here. The examples are not exhaustive
but indicative of government-industry collaboration in developing Indian
geospatial ecosystem. The private sector industries play a vital role as stake
holders in most of the projects carried out by state/ central government
authorities in various sectors in the field of GIS and Remote sensing. These
industries also constitute a very strong collaboration among the other
organizations/ Institutions especially to generate valuable research and
developmental activities. The below table illustrates the collaboration of a few
Geo Spatial industries Research Engagements with academic institutions.
Table 1: Private Sector Collaboration
ESRI (Software used for
research and
development)

IIT – Delhi, Mumbai, Roorkee, Bhubaneshwar,
Kanpur, Kharagpur, BHU, Madras, Guwahati,
Palakkad, Dhanbad (ISM)
• IISC Bangalore, IIEST Shibpur, ISI Kolkata
• IIRS Dehradun
• IISER Kalyani
• NIT – Manipur, Kurukshetra, Raipur, Surathkal,
Jamshedpur, Patna, Surat
Universities
Presidency, Jadavpur, Vishwa Bharati,
Guwahati, Ranchi, Bangalore, Bharathidasan,
Anna, Periyar, University of Agricultural
Sciences, Burdwan, Midnapore, Kalyani,
Assam Agriculture University, OUAT, Uttar
Banga Krishi Vidyalaya, Bidhan Chandra Krishi
Vidyalaya, CEPT, NEHU, Amity, Aliah . Others:
•
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Hexagon (Software
used for research
and development

SKY MAP Global

DTET Odisha, TISS, IIPS, KIIT, BIT Mesra, CET
Bhubaneswar, NERIST
Centre of Excellence: BIIEST Shibpu and IIT BHU
Course/Syllabus Design – IIEST Shibpur
Teaching Engagement – IIT
BHU (Asper
requirement)
• Indian institute of remote sensing, Dehradun,
Uttarakhand,
• IISc Bangalore,
• IIEST, Shibpur Howrah
• National Institute of Technology Manipur ,
Patna, Rourkela ,Durgapur and many
• NEHU , Meghalaya
• Symbiosis Institute of Geoinformatics , Pune
• Indira Gandhi National Forest Academy,
Dehradun University
• Jawaharlal Nehru University, Delhi.
• Teri University,
• Guwahati University
• Amity University , Noida,
• Rajiv Gandhi University, Arunachal Pradesh,
• Calcutta University,
• Jadavpur University - CAD Centre, Kolkata,\
• NIIT University , Rajasthan
BIT, Meshra and IIT, Patna for Research and
Development GIS, Image Processing, Crop
Analysis, Big Data Analysis and other related to
Geospatial technologies.

A few Industries that play a major role in the field of Geo Spatial
technology in India are listed below. Among these industries, there also exists
a few international companies which collectively takes part in implementing
the Indian Geo Spatial projects in various sectors.
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The Association of Geospatial Industries (AGI)
The Association of Geospatial Industries (AGI) is an industry-led non-profit nongovernment professional organization that represents the interests of
geospatial industry in India and works towards the advancement of geospatial
technologies and their applications.
AGI serves as a forum for exchange of ideas, techniques, approaches, and
experiences by those who design, implement, and use geospatial technology
solutions.
Their primary goal is to accelerate the adoption of geospatial industry in India
and to ensure that government, industry, academia and society as a whole
understand both the needs of this industry and its contribution to the nation’s
development.
For almost a decade now, the AGI is being recognized as the face of the
Indian geospatial industry by various forums and governments across the
globe. Established in 2009, the Association of Geospatial Industries (AGI India)
has its headquarters in New Delhi, India.
AGI serves as a forum for exchange of ideas, techniques, approaches, and
experiences by those who design, implement, and use geospatial technology
solutions. Our members represent various aspects of Geospatial technologies,
including satellite-based remote sensing, aerial and drone-based survey,
LiDAR, ground-based survey, GIS, Cloud computing, services, and solutions.
Mission – AGIs Mission is to be the voice of the geospatial industry in India;
creating business opportunities for the geospatial industry by advocating
applications of geospatial content and technologies in various national
programs, working with the government in creating a conducive policy
environment and assisting its members in their business development and
growth.
Vision – Its Vision is to accelerate the adoption of geospatial technology
solutions across government, industries, academia, and society for inclusive
national development.
AGI Activities
They lead, connect and build an ecosystem of stakeholders relevant to the
Geospatial Industry who develop, use, or benefit from these technologies. AGI
plays a proactive role by extending outreach, sharing knowledge, facilitating
networking and enabling business development for the Geospatial Industry in
India. They work with several levels of governance for improving policies
related to geospatial technologies, while taking into account the concerns of
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the Geospatial Industry in the country. Along with the annual flagship
conference “India Geospatial Leadership Summit”, their various initiatives
today are making an impact on the adoption of geospatial information and
technologies by policy makers, administrators, academia, public and private
sector users alike.

Figure 5: AGI India Releases Report on Role of Geospatial Technologies for
Urban Affairs (Source: AGI India)
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Steering committee

Figure 6 members of Steering committee

Esri India
Environmental Systems Research Institute (ESRI)-India, and Indian
Geospatial Company, is serving Geospatial Community for more than 25 years.
Since 1996, they have been leading various initiatives in the industry resulting in
growth and adoption of GIS technology solutions by government, businesses,
academia and NGOs in India. Mission of Esri India is "they enable the customers
to solve social and business challenges using GIS." The GIS Academia Council
of India is an initiative of Esri India to bring together thought leaders from the
Academia to address the social, economic, business, and environmental issues
that impact the world by Applying Geography. The first meeting of the GIS
Academia Council of India took place at Esri India User Conference in Delhi
on 20th January 2017. The products and services of Esri India includes ArcGIS,
Indo ArcGIS, site scan for ArcGIS, ArcGIS Platform, ArcFM, ArcGIS Pro, living
atlas, professional services, training services, GIS consulting, GIS application
development, GIS data management, GIS product and solutions testing and
GIS managed services.
ESRI-India closely works with different government bodies and institutions
in order to apply geospatial technology in several mission-critical projects like
Smart Cities, NHP, IPDS/RAPDRP, AMRUT, DBT and SVAMITVA. It also assists in
developing enterprise GIS platforms serving several departments & ministries,
state GIS and State SDIs, GIS on the cloud. Further, it contributes to the
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formulation of National Geospatial Data & Mapping Policy, Drone Policy and
the like.
Products
ArcGIS - ArcGIS is a complete platform that individuals and organizations use
to find, explore, create, and share maps; apply geospatial data, tools, and
models to solve problems; collaborate in groups and communities; and deploy
geospatial resources whenever and wherever they are needed. The latest
release of ArcGIS transforms how geographic information will be accessed
and managed by geographic information system (GIS) professionals, like
yourself, and organizations. GIS professionals can now benefit from complete
web GIS that integrates desktops and servers as well as mobile and web
applications and includes additional tools and infrastructure needed to extend
the reach of existing GIS.
Indo ArcGIS - ArcGIS with ready-to-use GIS solutions and data products
engineered for India. It is the one-stop destination for all your GIS needs.
Powered by industry leading ArcGIS technology, Indo ArcGIS offers out-of-thebox GIS solutions and data products developed by Esri India’s engineers to
solve some of the most challenging problems the country is facing today.
ENVI - ENVI image analysis software is used by GIS professionals, remote sensing
scientists, and image analysts to extract meaningful information from imagery
to make better decisions. ENVI can be deployed and accessed from the
desktop, in the cloud, and on mobile devices, and can be customized through
an API to meet specific project requirements.
ArcFM Suite - Developed by Schneider Electric, the ArcFM Suite is a powerful
extension of the Esri ArcGIS platform. It provides a complete out-of-the-box
enterprise GIS solution for facilities management designed to meet the needs
of electric, gas and water/wastewater utilities. ArcFM helps utilities drive down
costs, enhance productivity and provide better and faster service to
customers.
Geocortex - Geocortex accelerates and amplifies your results with Esri’s ArcGIS
platform. As an Esri Platinum Partner (representing less than 1% of Esri Partners
worldwide), Geocortex is focused on helping clients accomplish even more
with their investment in Esri technology.
Some of their adopters are

• National Mapping Agencies – SOI, GSI, NIC, ISRO, NATMO
• Major Projects – NNRMS, NRDMS, NRIS, NUIS
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•
•
•
•
•
•
•

State Enablement – RSACs, RRSSCs, GISNIC
Urban GIS – Municipal Corporations, Development Authorities
Ministries & Departments – Forests, Roads & Highways, Water
Ministry of Defence – Mapping, Electronic Warfare
Public Utilities – Telecom, Water, Power and the like
Private Sector – Hindustan Unilever, Reliance
Capacity Building – Universities, LBSNA, IGNFA, Training Centres
Capacity building in India is high on its agenda which involves
institutional agreements with academic institutions such as IIT (BHU), teaching
ArcGIS for students and young scholars, extending internship and campus
hiring. It gives priority to develop GIS academia, and women empowerment in
partnership with CSC Academy. The national issues addressed recently are
COVID 19 management, power sector reforms, reduction of non-revenue
water, support during natural disasters, forest resource conservation,
agriculture and crop forecasting, and water resource conservation and
management. The societal Issues given importance are:
Geo Hub – Citizen connects
GIS for financial inclusion - DBT
Mobile apps for citizens
Digital transformation of urban India - Smart cities
SVAMITVA for abaadi Maps
PARIVESH for environment and forest clearance
Further, India specific technology development initiatives are Geo
Innovation programme for start-ups, partner programme, and Indo ArcGIS,
developed for Indian users: (a) content – Living Atlas of India, and (b) solution
products. The ESRI India Living Atlas includes following layers:
• All India Population / Demography up to village level (2011) - 2.5 Lakh
Hits
• Projected population for 25 years (2011-2036 at Village/ Town level)
• Pin code, Postal Circle Boundaries
• Election Boundaries, Airport, Seaport Boundaries
• India Wildlife Protected Areas
• Health, Education, Transport, RD, Agriculture, Crimes, Accidents, Energy
Resources, Purchasing Power Per Capita etc.
• OSM data layers - PoI, Business Places, Road Network, Buildings, Police,
Fire Stations etc. with Quarterly Update
• 50+ Services from SDG and Economic Survey reports and 50+ Services
from PMGSY, MGNAREGA, Health & Family Welfare, Education and
other schemes.
•
•
•
•
•
•
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Figure 7 ESRI Technology Application fields

Figure 8 ESRI Map Viewer Outputs a. Air Quality Index b. COVID 19 Dash
Board c. Hurricane map d. Monthly Temperature Anamoly
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Figure 6 A few ESRI Products

Trimble

Trimble sets the standard for construction technology by developing highly
productive, integrated and innovative solutions for the complete job site.
Trimble solutions help contractors finish faster with less rework, less staking, less
checking, lower costs and improved material yields. From estimating to
completion, Trimble solutions are truly revolutionizing the total construction
process. It is used in various operations that involve Plan, Model, Survey,
Escavate, Grade, Compact and Finish.
Civil Construction Solutions
Concept and Design
Improve efficiency through the use of proven model-based BIM concept and
design, providing collaboration and constructible model confidence for all
stakeholders.
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Trimble Business Center - Make better decisions, decrease costly mistakes, and
increase efficiency in the office and on the job site. Powerful tools help you
quickly and easily create accurate, integrated 3D constructible models for
construction surveying and machine control.
Jobsite Connectivity - Connect construction project workflows from design to
construction, allowing data to flow seamlessly and providing a single source of
truth from office-to-field.
Novapoint - Design complex 3D models efficiently with Novapoint unique
design software for civil engineers
Quadri - Quadri, collaboration platform for infrastructure projects. Allows realtime collaboration in one central model. Keep track of changes and access
the model seamlessly anywhere, at anytime.
Quantm - Plan a new high speed, freight, or passenger rail project, or a new
highway project, more rapidly with lower construction costs.
Tekla Civil - Powerful database-driven civil engineering software for linear and
site design projects.
Schedule and Project Management - Powerful, intuitive scheduling saves you
time and money. Manage your entire project with our cloud-based,
construction operating system.
WorksOS - Increase Uptime. Minimize Downtime. Maximize Productivity.
Jobsite Connectivity - Connect construction project workflows from design to
construction, allowing data to flow seamlessly and providing a single source of
truth from office-to-field.
Tilos - The robust scheduling software for linear infrastructure projects that
combines time and distance into one graphical view.
Execute Construction - Trimble provides contractors a continuum of services
and solutions built for success, so can approach every project with unmatched
confidence.
Trimble Platform as a Service (TPaaS) - Trimble Platform as a Service is a flexible,
all inclusive and connected construction solution bundled into a predictable
contract.
Trimble Stratus - With Trimble Stratus Software, use drones to map, measure and
share accurate information about worksites and assets to make quicker
decisions, avoid mistakes and grow profits.
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Works Manager Software - Intuitive, mobile-friendly software to easily manage
data and technology assets across project sites. No drive time. No waiting. No
downtime.
WorksOS - Increase Uptime. Minimize Downtime. Maximize Productivity. Job
site monitoring solution that allows site managers to accurately monitor jobsite
activity and real-time progress-to-plan, remotely, with information straight from
the machine.
Compaction Control for Soil Compactors - Trimble Compaction Control
Systems help you roll a more efficient pattern so you can reach target passes
and density faster. Intelligent compaction indeed.
GNSS Antennas for Construction - Trimble offers several models of GPS and
GNSS antennas to suit your specific application, signal tracking and budget
requirements.
GNSS Correction Sources - GNSS operations are only as good as your
correction source, it’s important to choose the right one for your business.
GNSS Radios for Construction - Trimble radios offer flexible configuration
options and rugged reliability for efficient use of GNSS on the construction site.
Grade Control for Compact Machines - Maximize the control, speed and
flexibility of your compact equipment. Now your small machines can mean big
productivity.
SPS785 GNSS Smart Antenna - Fully capable GNSS receiver featuring proven
Trimble quality and accuracy priced for a faster return on investment.
TDC600 Handheld - The easy-to-use Trimble TDC600 Handheld allows
contractors to work with more complex 3D data sets more effectively in the
field, connect to the office for on-the-spot approvals and communicate
changes to field crews.
Trimble Controllers - Trimble TSC5 and TSC7 Controllers are wirelessly
connected, rugged handheld data collectors for GNSS or total station
operations.
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Trimble also provides marine construction solutions Dredging, Marine
Construction and Surveying. They also Own, Operate and Maintain
infrastructure assets.
GNSS has been a technological breakthrough in surveying. It has
transformed the precision, speed, standards and practices of surveying. It has
reduced the cost, time, and errors instituting accurate geodetic networks,
cadastral references and topographical information. Backed by this cuttingedge technology and surveying expertise, Trimble provides surveyors with
reliable GNSS survey solutions, which meets surveyor’s different requirements.
Trimble R6-2 GNSS System offers advanced technology and a system design
that is apt for on-site jobs. Oil and Natural Gas Corporation (ONGC) is an Indian
multinational crude oil and gas corporation. ONGC has been using Trimble R62 model since 2010 and for an on-going project in Cauvery Basin, Tamil Nadu
it once again trusted the Trimble expertise.

Figure 107 Trimble GNSS R4 Field Calibration (Source: geospatialworld.net)

Genesys

Genesys International Corporation Ltd. was established in 1995. It is the India’s
first non-government company to start photogrammetric mapping. The
company is pioneer in advanced mapping, survey and geospatial services.
With the team of 2000+ professionals and rich experience, they deliver
expertise services in Geographical Information System (GIS) and Geospatial
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Engineering domain. Genesys has Offices in Mumbai, Delhi, Dehradun and
Bangalore in India
They have a unique blend of understanding the emerging consumer
applications around mapping technology as well as the capability on the
enterprise side to offer solutions revolving around state-of-the-art remote
sensing; LiDAR, aerial survey, photogrammetry and ICT based e-governance
solutions. It is one of the largest LiDAR acquisition companies and have
expertise in processing capabilities in the world. It has successfully delivered
some of the world's most challenging projects.
Headquartered in Mumbai, India, Genesys operates several Geospatial
production and application development centers in India. With state-of-theart infrastructure and a growing list of Fortune 500 and SME clients, Genesys is
well positioned to play a significant role in the global GIS and Geospatial
services industry. Genesys strongly believes in the power of mapping
technology for the efficient optimization of enterprises and for the greater
good of the average citizen. Genesys has been delivering services to clients
across globe from past 23 years, with most of its client engagements running
into multiyear relationships.
The achievements of Genesys are as follows,
•
•
•
•

India’s first non-government company to start photogrammetric
mapping.
India’s first company to start ortho photo production.
India’s first company to capture 360-degree street view for more than 60
cities in India.
To start processing LiDAR data for Global market

Figure 8 Lidar data
Genesys provides unique and distinct Geospatial solutions and services. They
have strategic partnerships with business leaders to exploit cutting edge
technology & penetrate newer markets. They strive to meet their customer’s
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needs by providing great technology, unmatched services delivered within a
flexible and cost effective business model.
•
•
•
•
•
•
•

Experienced in incubating and scaling large mapping operations
Agile to customer business requirement
Mapping center of excellences in competitive locations
Capacity to execute multi-year projects
Innovative commercial constructs
Home grown productivity tools
Investment in training

Aaravi Engi Ventures Private Limited

They are a startup-India recognized organization manufacturing a low cost
high precisions RTK receiver for surveying and Mapping application. The
solution involves an indigenously developed hardware, a firmware and an
application software which works on (windows, Linux, Mac, Android and IoS).

Ceinsys Tech Limited
Ceinsys Tech Limited is a technology-driven organization that specializes in
offering solutions in the Geospatial, Enterprise & Engineering service space for
a global clientele. Incorporated in 1998, Ceinsys is a CMMI (SVC & DEV) Level
5 organization, is listed on Bombay Stock Exchange, and forms an integral part
of the large conglomerate – Meghe Group of Institutions.
Over the last two decades, they have focused on offering technology solutions
for various domains and established ourselves as a premier Geospatial &
Engineering solution provider in the ITES space. They have continually delivered
solutions that enhance end-customer value through:
•
•
•
•

Reduced engineering & development efforts
A unique blend of service portfolio
Use of high-end digital technologies
Design & execution framework that is optimized and efficient
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Figure 9 LRI Data Centre, Portal and Decision System - Integrated Mobile
Application developed by Ceinsys
Typical challenges of the mining sector include volatile commodity pricing,
geopolitical instability, and increased environmental and safety issues. The
focus is on maximizing mine-to-market productivity and the use of technology
to improve operations and safety. Understanding spatial context and
integration with other data is critical in the strategic and environmentally
sustainable development of new reserves.
Ceinsys offers comprehensive solutions that aggregate data from various
sources such as field, live feeds from mining equipment, IOT infrastructure and
provide building blocks for data analysis, seamless sharing, and collaboration
to enable effective assessments and decision making. This facilitates various
aspects of the mining industry such as exploration and resource evaluation,
design and construction planning of mine plant and infrastructure,
determination of ore body, pit and void volumes for mine planning, periodic
determination of pit, bench, pre-strip and spoil surface volumes for audits,
management of stockpile volumes, air quality, groundwater, and predictive
risk planning by analyzing historical trends of sampling data over time, and
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maintaining a comprehensive and reliable system of record to ensure
environmental regulatory compliance.
For effortless and effective asset management in the mining industry, Ceinsys
provides integrated Geospatial and IIOT data insights to increase productivity,
improve asset availability, and utilization, enable preventive maintenance,
manage stockpile volumes and satisfy various inspection requirements

Figure 13 Gis in mining

Drogo Drones

Drone tech, AI and reporting systems that are leveraged to provide accurate
insights
Drogo Drones, an Indian start-up that delivers end-to-end drone services for
enterprises, was founded in 2020 and is currently headquartered in Hyderabad.
Drogo Drones is rapidly becoming India's indisputable leader in commercial
drones, serving as a significant player in various verticals for both the private
and public sectors.
Drogo Drones provides best-in-class Drone Services using drone hardware,
software, and field operations in sectors such as energy & utilities, agriculture,
GIS, construction, mining, and more. They are developing leading AI solutions
that turn drone data into useful business insights so that our customers can
maintain a competitive edge.
They are India’s leading drone technology provider building cutting-edge
solutions with a team of skilled, experienced, and passionate individuals. Drogo
Drones aims to streamline drone operations at a global scale.

GIS Survey & Mapping
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With the opening of mapping in India, this field is wide open for innovation.
With Drogo Drones, they are ready to realize the vision for India maps with
•
•
•

Cadastral Surveys
Photogrammetry
Ortho mosaic Maps

Roadways & Railways
Drogo Drones, have optimised transport sector solution to identify route maps
for new lines, project management and maintenance of existing lines based
on DEM, DTM and 360 cameras. They perform Track Inspection, Terrain
Mapping, Project Monitoring, Accident Response
Railways
The lifelines of Indian travel, they are also often the causes for tragedy. With
Drogo Drones, the incidence can be drastically reduced along with better
new track placement selection.
Roadways
They are expanding at the rate of 30km/day. To keep up the pace, adoption
of technology is the key. Drogo Drones will aid you at every stage of the
process, to ensure smooth progress.

Dronalytics (Drona Maps)
DronaMaps platform provide with the one of best analytics tool available for
settlement analytics, which is solely driven by AI algorithms, specially designed
and trained using various large datasets, for giving as perfect result as it can,
even for large aerial datasets. They enhanced Drone maps with AI. They
perform End-to-end platform to collect process, visualize drone data. They
perform deep learning powered insights to make your maps meaningful
Raw data at scale to insights
Maps make places on the edges of imagination graspable and placable. As
drones become a popular tool for inexpensive data collection, there is a
greater need for solutions like ours that can digest this data and create useful
information from them. They empower decision makers with robust insights
using a combination of legacy geospatial approaches made more effective
with deep learning. Their comprehensive solutions make mapping scalable,
accurate, and accessible.
Currently their Deep learning toolkit provide Building Footprint, Road Detection
and Land use Detection. Soon enough, they will also add wells, trees and even
streetlights Detection features.
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3D maps of habitations:
3D maps were created for the habitations submerging on the banks of
Godavari and used these maps to extract analytics about their way of life.

Figure 14 3d maps for the habitations submerging on the banks of Godavari
Drona Maps Agri
Drona Maps Agri is up with most advanced analytics toolkit empowered with
Artificial Intelligence to provide crop analysis at much earlier stage than,
human get to know.
Their platform provides analysis for:
•
•
•

Plant Stress
Water Stress
Plant Classification

Marvel Geospatial Solutions Pvt. Ltd. (MGSPL)
MARVEL GEOSPATIAL SOLUTIONS Pvt. Ltd. (MGSPL) is an ISO 9001:2015 certified
Company, a business endeavour offering innovative, value-added
Engineering & Spatial Technology Solutions to our customers around the Globe.
They cater to markets across borders through focused, innovative, efficient,
quality products and services in all areas of spatial technology and
applications.
Incorporated in 2008, MARVEL GEOSPATIAL SOLUTIONS PVT. LTD (MGSPL) is
headquartered at Hyderabad, India, and global presence with offices in
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Australia, US and UAE addressing the needs of local urban bodies, businesses
and Government bodies around the globe.
They at Marvel Geospatial, provide with an ultimate Geospatial Solutions with
their accurate data mapping and management services. Marvel brings
horizontal and vertical integration of Satellite/Aerial Remote Sensing,
Positioning Applications, Photogrammetry, GIS Databases and Applications,
GIS Web-services, and Networking of GIS Databases.
Data is at the core of what they do and they endeavour towards infusing
accurately measured and calibrated data in the company’s business that can
help us take crucial data-driven decisions. With an experience that spans
across a decade, they have worked on some of the most challenging projects
and helped clients’ measure and manage geospatial data vital to their
organization.
Their crew of professionals is immensely skilled at data mapping and analytics
and employ state-of-the-art hardware and software applications in order to
measure and manage accurate data and develop utility-based software
applications.
MGSPL measures its success in terms of the value proposition it provides to its
customers to help meet their ROI goals and competitive advantage. Their
industry focus is on Utilities, Land Administration, Geological Mapping,
Transportation, and Location-based Services.
Achievements:
•
•

•
•

Empanelled with National Remote Sensing Centre (NRSC), Department of
Space, Government of India.
Empanelled with Department of Land Resources (DOLR), Ministry of Rural
Development, and Government of India to carry out Survey/Re E survey
work under Digital India Land Records Modernization Programme (DILRMP)
for Pan India.
Empanelled with Andhra Pradesh Drone Corporation Limited (APDC),
Government of Andhra Pradesh.
Their major area of specialization includes GIS, BIM and LiDAR mounted
UAVs. With experience that spans a decade, Marvel offers expert advice
and reliable data for all geospatial needs. Discover what’s possible with
Marvel.

Geoportals
With Marvel, you can have a geoportal website, where data engineers can
register GIS resources for users worldwide to discover and consume.
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They not only launch the geoportals, but also integrate them with the
enterprise systems to facilitate the functioning of smart business model which
has GIS as a key attribute. The users can be assured that they are browsing the
best quality and most current resources available on web. Geoportals are a
great way to contribute to the community.
Marvel provides the following features:
Easy service integrations and maintaining data integrity: Their geoportals can
connect to several external websites and systems as they support a wide range
of integration protocols, such as REST, KML, SOAP and ATOM to name a few.
Enable Flexible Data Security: can choose from options such as simple
authentication or authentication using LDAP (Lightweight Directory Access
Protocol). Data can be tagged and retrieved based on authentication as
restricted, public protected or unrestricted.
Excellent Usability: Marvel ensures that users experience rich interface and
ease of use with several features such as easy search and discovery of
geospatial data, swift download of data in a standard and consumable
format, and much more.

Scanpoint Geomatics Limited
SGL, originally incorporated as ‘Scanpoint Graphics Limited’ at Ahmedabad is
a public limited company under the Companies Act, 1956 and was granted
the certificate of incorporation on February 7, 1992. Thereafter, the Company
was granted the certificate of commencement of business dated March 6,
1992. Subsequently, pursuant to a special resolution of the shareholders dated
September 10, 2007, the name of Company was changed to ‘Scanpoint
Geomatics Limited’ vide fresh certificate of incorporation consequent upon
change of name dated April 22, 2008 issued by the Registrar of Companies,
Gujarat, Dadra & Nagar Haveli.
It is classified as a public limited company and is located in Ahmedabad,
Gujarat. Scanpoint Geomatics Limited has ten directors - In total, the company
is connected to 13 other companies through its directors. It is a geospatial
technology company engaged in the business of developing a technology
platform and solution in the field of Geographic Information System (GIS) and
remote sensing. Flagship technology IGiS is an indigenous software platform
developed under technical know-how from ISRO.
IGiS is a unique technology which brings GIS, Image Processing,
Photogrammetry and CAD together on a single platform. It helps solving
complex geospatial data management to assist in meaningful, quick,
effective and efficient decision making. Their integrated technology platform
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and solutions enables them to provide comprehensive geomatics solutions to
their clients and customers. Backed on the domain knowledge and know-how
provided by ISRO, they continue to innovate and enhance products and
solutions in line with technological trends and market needs.
The company has developed verticalized product and solution based on IGiS
for segments which include agriculture, defence, land information, smart cities,
urban planning, utilities, retail and location-based services, and caters to the
specific business need of such respective segments using integrated GIS and
remote sensing technology. Company also provides end to end turn-key
solutions in the area of enterprise GIS implementation which includes GIS
platform, customized web GIS application as per customer need,
implementation services, base map creation, training and capacity building
and post implementation O&M services.
This company is an ISO 9001:2015 certified company for providing geomatics
solutions in the area of GIS, IP, CAD, LBS and surveys and our information
security management system is ISO 27001:2013 certified. Products and
processes are compliant of OGC and CMMi3 quality and capability maturity
standards.
Strengths
Product development partnership with ISRO
Product development partnership with ISRO is one which provides support for
business need, product understanding and platform and product
development. Company has an access to scientific know how from ISRO
which enables to incorporate technological advances, understand their
perspective of space technology and its uses for greater societal benefit. This
has helped to create product focused on solving real life issues.
Pan India market coverage through direct and indirect sales channel
Software and platform is complex and covers a wide area of application. In
order to generate business by actively engaging with potential customers
through product presentations and making them aware of product
applications. They have deployed investments in creating direct sales team
covering 14 cities /state capital across India. Company’s wide presence is
aimed at evangelizing potential customers early into the strength and utility of
indigenous technology which can help them achieve intended outcomes for
all their major initiatives.
Government motto of Atmanirbhar Bharat giving push to indigenous products
and services
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The technology is developed in India and they believe that this provides them
a strategic advantage and shall propel our marketing efforts in the intended
direction of “Atmanirbhar Bharat”. With a majority of nearest competitions
being overseas entities and brands, they expect indigenously developed
technology backed by the expertise and know-how of ISRO would be a
significant growth driver for their future business.
Key strategies
Domain led approach towards customer acquisition and revenue generation
in specific verticals
They will continue to pursue their customer focused solution driven approach
which, they believe, is the key differentiator with their competition. Effective
technology deployment to meet the real business needs is the major challenge
faced by several of customers. Company’s domain led approach has enabled
to expand or customized technology in line with need of respective segments
like agriculture, defense, land information, smart cities, urban planning, utilities,
retail and location-based services, and caters to the specific business need of
such respective segments using integrated GIS and remote sensing
technology etc. and offer it to customer as a tailor made solution. This
approach shall accelerate the adoption of technology platform and solutions
going forward. Ability to replicate such solutions across several customers
within a segment would contribute to competitiveness and result in
improvement in business and financial metrics. Recent successes in segments
including smart city, land records, SDI/SDR validates strategy and provides the
vision and necessary direction of this approach.
Expansion in Product portfolio to address end to end value chain in the
Geospatial software technology domain
The company has always focused on product enhancement and portfolio
expansion to exploit technological advancement optimally. Product
innovation and enhancement is one of core strategies around which they plan
their medium to long term strategic initiatives. Company has taken a twopronged approach by investing in the required human capital in core product
development and strengthening interaction with ISRO’s team to acquire know
how to accelerate the pace of advancement. Robust technology platform
has been and would remain our key differentiator in the market.
Digital marketing & online sales for product license revenue
With increased adoption of SMAC (Social, Mobile, Analytics and Cloud), digital
marketing is “The Go to Market Approach” which can break the barriers of
physical boundaries. They have strategically aligned their digital marketing
strategy to develop a sales channel to increase their product sales while
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minimizing costs per sale. Rapid digitization triggered by situation arising out of
the COVID-19 pandemic has further accelerated the pace of adoption of
digitization in all the engagements. With e-commerce site which allows
customer to buy our product online along with listing on Government e-Market
place (GeM), continue to improve our traction and revenue conversion in
online space.
Attract young talent for sustained inflow for Product development
For any technology product company, highly motivated human capital
brimming with innovative ideas is the key for innovation, long terms success
and sustenance. A right mix of experienced talent and dynamic young talent
is important for any IT organization to keep up the growth momentum with
optimized budgets. Hence “Catch them Young”, groom and provide a growth
path to such talent is the long-term strategic initiative.
Products
Their flagship product IGiS (Integrated GIS and Image Processing Software) is
an end-to-end geospatial software technology product. It has many subproducts to meet the different functional as well as deployment needs of
customers. Various sub-products of IGiS also come with different advance
extension which allows customer to pick and choose the product based on
their needs. A brief description of the various ranges of products is as under:
1. IGiS Desktop - GIS & IP Desktop:
IGiS Desktop is unique product which combines GIS and Image Processing
capability along with advance analysis. It is a next-generation cartographic
and visualization tools for conceptualization, production, dissemination, and
analysis of 2D and 3D maps.IGiS desktop has various extensions like Network
Analyst, Tracking Analyst, 3D Analyst, Neural Network Analyst, Hyperspectral
Analyst, Terrain Analyst, Raster GIS Analyst, Hydrology Analyst and MET GIS
Analyst etc. These extensions address the specific need or advance analytics
for different domains.

2. IGiS - GIS & IP Enterprise Suite:
IGiS Enterprise is a powerful geospatial suite with feature-rich tools to assist
clients to create, analyze, manage and securely share geospatial data over
the internet and intranet. Key components of IGiS Enterprise suite include
Desktop, Server, Publisher, Web, Mobile, widget, and SDK along with OGC
Services to provide end-to-end enterprise geospatial solutions.
3. IGiS - Photogrammetry Suite:
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IGiS - Photogrammetry Suite is designed for processing stereo imagery
captured from various satellites, aircraft and drones with and without camera
information. A simple automated workflow, highly accurate survey-grade
outputs and high-speed parallel processing makes the IGiS Photogrammetry
Suite unique.
4. IGiS – CAD:
IGiS CAD is a powerful 2D drafting and 3D modeling software for professionals
not only to design but also to plan, execute, and analyze their projects with
precision. It meets the requirements of various disciplines including that of
Architecture, Engineering, Construction, Mechanical, Urban Planning, and
many more.
5. IGiS – MDMS:
IGiS – MDMS (Metadata Management System) to store, manage, publish,
register and securely distribute geospatial data collation. IGiS – MDMS is mainly
used by organizations seeking to share their data with other geospatial users.

Ml Info Pvt Ltd

Founded in 1993, ML Infomap works in the B2B and B2G space and focuses on
Geographic Information Systems (GIS), Remote Sensing, applications
development and Systems Integration. They provide innovative solutions for
Fleet Management, Smart Cities, field service management, apps for defence,
research, and development sectors they ensure quick and efficient adoption
of GIS into workflows and decision making and provide the best vector digital
maps of India for location apps, map visualisation, spatial analytics, and
modelling. They have responded rapidly to changed customer needs in
COVID-19 pandemic situation and continue to support clients without
interruption. ML Infomap won the `Grand Challenges India 2018’ award in
response to the call for Immunization Data: Innovating for Action, funded by
The Gates Foundation and monitored by BIRAC, GOI.

Applications
They develop customized algorithms and APIs, using technologies like Cloud,
Machine Learning, Big Data, IOT, Remote Sensing, GPS, Drone and VTS. They
work on GIS OEM technology from ESRI and Open Source.
The application integrates disaggregated immunization data from multiple
silos and provides a platform for advanced health analytics and visualisation
within reach of health officials, front line health workers and other stakeholders.
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It is crafted at two levels: the state office for planning and monitoring, and on
the ground for operational decision making.
The Company offers customised Cloud solutions for transportation and logistics
for petroleum product distribution companies. It has conceptualized,
developed, deployed and maintains solutions for Indian Oil Corporation. The
Fleet Management application creates alternate routes, approves routes,
shows real-time location of tanker trucks fitted with tracking devices and
creates custom reports.
Projects
1. Smart Cities
ML Infomap’s repository of large scale detail street and thematic maps are
multi-layered. They support the India Urban Observatory and Smart Cities
integrated planning of Ministry of Housing and Urban Affairs (MoHUA). Its
provides 1:1000 scale GIS database creation, Smart Map application
development and update support. It includes integration of Web mapping
with Smart City management applications for traffic system, solid waste system,
smart parking, smart electricity, smart transport, health and education
management.
2. Defence Services
ML Infomap has worked on a variety of defence projects, including large scale
mapping and developed software for DTRL and the Indian Army. The
Company developed the Combat Decision Resolution-7 (CDR-7) for War
Gaming Development Centre (WARDEC), Army Training Command. CDR is a
force-on-force deterministic wargame. This software provides a complete
solution for giving combat decisions during training events.
3. Swachh Nagar Engineer App
It was developed for Swachh Bharat Mission Urban of MoHUA, GOI. This app
provides automated processes to the Urban Local Body (ULB) to effectively
monitor door to door waste collection from households. It also helps ULB
administrators get a single view of operations on the ground and
communicate with citizens and waste collectors from the Web dashboard. It
collects data from citizens, waste collectors, QR codes, etc. through mobile
smart phones in real time.
4. Social Development
Agencies, like World Vision India, work in the field collecting data on mobile
devices and integrate them smoothly with the apps hosted by ML Infomap.
These Cloud offerings emphasise elegant user interfaces reflecting real-time
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KPIs on dashboards and Web maps to ensure high quality user experience.
They also incorporate field force management, collecting health and
sanitation data, targeted messaging, etc. Some applications are also
available in Indian languages.

Monarch Surveyors & Engineering Consultants Pvt. Ltd.
Monarch Surveyors and Engineering Consultants Pvt. Ltd. (An ISO -9001-2000) is
a well-recognized company established in 1992, dedicated to provide
professional comprehensive services in the field of Civil engineering
infrastructure projects. MSECPL renders comprehensive services starting from
Topographic survey to Project Management Consultancy for multidisciplinary
infrastructure projects. Having company owned ADMIN, PROJECT PLANNING
SURVEY AND GEOTECHNICAL, DESIGN, FINANCE, PROJECT MANAGEMENT
SERVICES AND HUMAN RESOURCE DEPARTMENTS with experienced engineers
in the respective field and also is having high end surveying equipment such
as Dual Frequency global positioning systems, Total stations, Drilling rigs,
Geotechnical laboratory, high end software's, computers, laptops and
printers.
Applications
•

•
•
•
•

•
•
•

Land Acquisition: Land Acquisition Proposal, Revenue Record Collection,
Land Plans, Joint Measurement, Follow up for Possession and Disbursement
to PAP
Survey & planning: Topographic Survey, Engineering Survey, Planimetric
Control Survey, Utility Survey, City & Cadastral Survey and Route Survey
Geotechnical Investigation: Drilling, Resistivity Survey, Pavement
Investigation, Material Investigation, In House Lab Testing and Report
Feasibility studies: Feasibility of Road, Feasibility of Dam, Feasibility of
Township, Feasibility of Airport, Feasibility of Bridges and Feasibility of Flyover
Design & Development: Design of Road Network, Design of Rail Network,
ROB/RUB/Skywalks, Design of Storm Water, Design of Structures and Design
of Bridges
Detail Project Report: Rail/Road, Bridges, Water Supply, Storm Water,
Sewerage and Township
Pre Tender Activity: Survey, Geotechnical Investigation, Detail Project
Report, Tender Notice, Bid Evaluation, Negotiation & Work order.
Post Tender Activity: Supervision, Monitoring, Scheduling, Quality Control,
Financial Planning and Contractors Billing.

Projects
Flyovers/Rob/Skywalks:
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•
•
•
•
•
•
•
•
•
•
•
•

PEDDER ROAD FLYOVER
J.J HOSPITAL FLYOVER
29 FLYOVERS IN MUMBAI REGION
15 FLYOVERS IN PUNE
5 FLYOVERS IN BANGLORE
1 FLYOVER IN NASIK
RAIL FLYOVER AT BILASPUR
ROB AT KURDUWADI
ROB AT NAGPUR
ROB AT PATNA
8 ROB AT PUNE
17NOS. SKYWALK IN MUMBAI REGION

Township/Industry:
•
•
•
•
•
•
•
•
•
•
•
•

MAGARPATTA CITY DEVLOPMENT
LAVASA LAKE CITY
NANDED CITY DEVELOPMENT CORPORATION
AMANORA PARK
PANCHSIL GROUP
AKRUTI DEVELOPRS
PRA REALITY
PRIDE HOUSING
ISPAT INDUSTRIES
RANJANGAON INDUSTRIAL ESTATE
PATALGANGA INDUSTRIAL ESTATE
KUSNUR INDUSTRAIL ESTATE

Geotechnical:
•
•
•
•
•
•
•
•
•
•
•
•
•

P.W.D
TATA POWER
WADHVA GROUP
UTTAM GALVA
CRICKET STADIUM
CUBE CONSTRUCTION ENGG. LTD, VADODARA
AJMERA REALITY & INFRA INDIA LIMITED, PUNE
MALPANI ESTATE, PUNE
KUMAR URBAN DEVELOPMENT LTD, PUNE
ARWADE INFRASTRUCTURE PVT. LTD, PUNE
GIRIRAJ ENTERPRISES, PUNE
SHRINIVAS RAINBOW DEVELOPMENT, PUNE
SPECTRUM PHARMATECH CONSULTANTS PVT. LTD
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Nascen Info Technologies
Introduction
Nascent is not just one unit; it is several units combined into one. And because
of the perfect coalition of all little details, they provide the perfect results. offer
mapping solutions - one of the most advanced and meaningful information
system, Dashboards that empower the decision makers, innovative mobile
applications for better and richer citizen engagements, Digital Road-maps
and Creative Social Media Marketing campaigns.
Applications
Geographic Information System: Over the time GIS has found its role
expanding in the municipal sector. GIS application is not any more limited to
just being an operational support tool but is now also an interim part of
strategic decision support system. Hence GIS fits perfectly in Municipal
Corporation which deals with utility based services. Thus for a very proficient
working and proper channelling of municipal administration GIS has become
vital owing to its wide-ranging and incorporated features. Integrating spatial
and non-spatial data over a single platform helps in better analysis of the
collected information and results in improved decision making. Property
mapping and utility mapping has become an important part of working
process. Many other implementations of GIS like satellite image processing and
registration, Development planning, database creation and integration etc.
add to the important role played by GIS.
Projects
1.Urban Planning
Nascent provides planning solutions at Micro as well as Macro level, comprising
of Town Planning, Scheme Planning, Zoning and Infrastructure planning.

2.Web GIS
Web GIS is designed for broad audience, and so is designed to use easily.
Nascent has a dedicated and enthusiastic team of GIS experts who engage
in providing complete development and design of customized web GIS
applications.
3.E-Governance
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E-Governance helps in providing Government services to the citizens in the
most proficient, convenient and transparent manner. It covers Government to
Government, Government to Business, Government to Customer as well as
Electronic Governance.

Vasundharaa Geo Technologies
Vasundharaa Geo Technologies, helps with accurate insights through
remote sensing. They mine critical remotely sensed data derived from satellites,
aerial platforms, field sensors. Their proprietary deep learning algorithms based
on native development analyze biggest and heaviest datasets in a short time.
The sectors are (Fig 16):
•
•
•
•
•

Urban
Agriculture
Disaster
Environment
Defence

Figure 15 Between the two time stamps Following are changes: 37 buildings
newly constructed | 22 structures destroyed/moved

Adepto Geoinformatics
Adepto Geoinformatics Pvt. Ltd is a company that specializes in custom
development, surveying, and data Protection and GIS mapping and
application development. Established in 2007, they have expanded services
reaching across the India and abroad. The philosophy of the company is to
provide quality individual business solutions through bespoke software and
database development along with data backup and protection in order to

35

forge long term strategic partnerships with our clients. Their software
development expertise covers the full software life cycle from business
requirements through feasibility study, specification, analysis, design,
prototyping, programming, testing, and deployment to on-going support and
enhancement. The sectors of participation include Forestry, Urban planning,
Health services, Banking, Water resources, Oil and gas, Agriculture, Insurance.
The below figure (fig17) illustrates the 3D City Modelling from the Digital
Photogrammetry process.

Figure 16: Photogrammetry and 3D City Modelling
RSI Softech India
RSI SOFTECH is specialized in providing enterprise geospatial solutions
and to the geospatial community of the world. It has expertise in medium and
large-scale application development involving the latest web technology in
the areas of web GIS, utility mapping (AM/FM), BIM technology, geospatial
data mining applications and providing spatial database infrastructure portal
applications and services. It is also involved various survey and mapping
projects like mapping of tsunami vulnerable areas and software development,
mapping of ULBs and software development for property mapping, flying
drones and mapping cities and various other mapping projects. Based on the
years of effort and geospatial knowledge, this industry is fully geared to provide
the applications to suite the current geospatial user needs and specializes in
providing turnkey geospatial solutions integrating precise hardware and
software and customized apps for today’s enterprise geospatial needs.
GIS Desktop Solutions
•
•
•
•
•

OPS GIS software, Geo data manager, OPS planning suite
Terra Builder - Terrain building software
Photomesh- Drone data processing software
Terra Explore - Terrain 3D viewing and analysis Projects (Fig 18)
Geodata manager for MI17(Fig 19)
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•
•
•

Mapping of Mumbai in 3D in a 1:1k scale & 130 cities
Solution Provider for “BHUVAN Project”
3D GIS to 5 state police, BSF, CRPF, SSB, and ITBP, etc.

Figure 17: RSI Softtech Services

Figure 18 Figure showing a. Geo Data Manager and b. skyline PHOTOMESH

GIS Consortium

GIS Consortium India Pvt. Ltd. is a technology driven GIS services and spatial
data provider. With their focus on delivering creative solutions in the areas of
data conversion, natural resources management, land information systems,
urban planning and GIS applications, they have successfully won many clients
over the past decade. This industry focus on using nothing else but cuttingedge digital mapping technology and customized applications to serve
different industries and leads clients towards building a sustainable future.
GIS and Climate Change
Scientists use GIS mapping technology that uses methods of statistical analysis,
database functions, and visualization benefits to study the impact of climatic
changes. Depending on the basis of these insights, researchers create profiles
that prove the vulnerability of a specific geographical area to changes in its
climate. This technology is helpful for environment understanding, in strategic
decision making and climate change monitoring. It is also vital in predictions
of disaster risks in forest and agriculture sectors.
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This valuable technology is significant for identification of current and future
risks and susceptibilities of climate change. Therefore, it is helpful for the design
and implementation of adaptation operations.
Utilizing GIS Services for Location Technology in Healthcare
A more accurate approach would be to first objectively define the
geography within which the health system operates. Secondly, to define the
subsequent population belonging to that overall service area. This is known as
network coverage optimization. It offers a more robust way to define
boundaries and identify populations. A healthcare organization of all kinds
should use GIS location technology to clearly define patient populations and
determine sound strategies and decisions. One simple approach to measure
adequate service coverage across population density is to envision access
times for various healthcare facilities. GIS location technology can be used to
easily identify objective service area boundaries relevant to a specific
healthcare system. This automated method of defining the service area also
identifies the exact population for which health coverage is currently provided.
The population characteristics from several external source data are also
leveraged (Fig 20).

Geokno

Figure 19 Health service location

Geokno specializes in delivering high-resolution aerial imagery and
LiDAR mapping services across India and globally. They focus on bringing
unique and evidence-based solutions with an open and collaborative
approach to their clients’ projects. This industry is at the forefront of the spatial
technology revolution, building 3D digital visual representation by mapping
real world environments. They deploy LiDAR systems embedded on airplanes,
helicopters or vehicles that enable acquisition of dense and georeferenced
XYZ point cloud. Advanced LiDAR systems capture 360-degree aerial images
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to create accurate and detailed virtual road maps backed by the geospatial
data to help our customers with faster and improved decision making. Some
recent projects handled by this industry are:
•
•

•

•

•

3D mapping of Chandigarh city.
Solar potential mapping solution for RTPV (Roof Top Photovoltaics) Enhancing renewable energy capacity through effective visualization of
solar roof top potential.
First bullet train – Mumbai – Ahmedabad - Leveraging the power of 3D
virtualization for accurate alignment design of India’s first bullet train
project.
Telangana airborne LiDAR - solving inter-state water disputes and
efficient irrigation in the states of Telangana-Maharashtra using aerial
LiDAR.
Aerial LiDAR for Mizoram state roads - LiDAR engineering for road
transportation in Mizoram for improving socioeconomic status.

Services and Applications (Fig 21)
•
•
•
•
•
•
•

Aerial LIDAR - Transforming your view through accurate and high-end
technology
Mobile LIDAR - Delivering accurate data for complex infrastructures in
fraction of a time
UAV LIDAR - Real-time 3-D visualization of geospatial data through the
lens
Terrestrial LIDAR - Acquire, analyse and apply - enhancing problem
solving with data-driven insights
Flood Management - Managing floods with timely solutions backed with
data evidence from LiDAR
Airport - Transforming airports into a small-scale smart city with LiDAR
technology
Solar Rooftop Calculator - urban terrain mapping with advanced LiDAR
technology for solar rooftop assessment

39

Figure 20: Some applications

AllTerra: Geospatial Solutions India
AllTerra is a team of passionate professionals having enriching cumulative
experience of more than 350 years in the field of surveying and GIS. The main
office of AllTerra is in Gurgaon, Haryana and branch offices at Mumbai,
Hyderabad, Chennai, Kolkata and Ghaziabad.
AllTerra Solutions LLP. “AllTerra” is Trimble’s globally trademarked brand for
distribution partners focusing on delivering Trimble’s world-leading technology
to surveyors and geospatial professionals. AllTerra partners are closely aligned
with Trimble’s long-term vision of Transforming the Way the World Works by
being the conduit to provide Trimble’s leading hardware, software and
services, as well as technical and business consultation that extends this vision.
Geospatial services of AllTerra includes various fields like survey and
engineering, mapping and GIS, mobile mapping, infrastructure, rail
infrastructure and other utilities like electricity, gas, water, etc. By integrating
sensors, field applications, real-time communications, field and back-office
processing, modelling, and analytics, Trimble Geospatial solutions facilitate a
high quality, productive workflow and data exchange to drive efficiency,
productivity, safety and value in organizations of all sizes.
Trimble Mapping & GIS products combine positioning, communications, and
software to equip the mobile workforce. Mapping & GIS products improve
productivity in hundreds of industries by geo-enabling field workforces with
high accuracy, rugged, and easy-to-use products. Featuring a diverse
portfolio of products and solutions, Trimble has been the market leader for over
15 years in handheld solutions for professional data collection and asset
maintenance.
Trimble GNSS handhelds combine a GNSS receiver with a field computer
powered by a Windows Mobile® operating system, along with a range of
features and accessories for the entire field workforce.
GNSS Receivers
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Trimble GNSS receivers are a flexible positioning solution for productive and
accurate GIS data collection. With the freedom to choose from a range of
configurations, Trimble GNSS receivers provide timely and accurate data for
decision-making and integrate seamlessly with industry-standard GIS systems
and professional GIS data collection workflows.
Field and Office Software
Trimble offers a range of field and office software solutions designed for
Mapping & GIS applications. Whether to populate a GIS for the first time,
update the existing GIS database, or simply view and query GIS data in the
field, Trimble's software tools ensure to maximize productivity and data quality.
Vehicle-mounted mobile spatial imaging systems integrate this company
leading geo-referencing technologies with very precise, high-speed laser
scanning and high-resolution imaging sensors. AllTerra India also has a certified
Trimble service centre for the Trimble geospatial portfolio. They provide the
following services and repair services which include Inspection and calibration
of all new optical total stations before delivery, Extensive diagnostic and
servicing
of
Trimble
geospatial
products,
including
annual
maintenance/calibration, Repairs for products, Warranty work on behalf of
Trimble.

NeoGeoInfo
NeoGeoInfo, a technology oriented geospatial services organization, provides
geographic insights to the large government and corporate organizations that
need geospatial intelligence to mitigate risk, plan for growth, better manage
resources and advance scientific understanding.
Recognitions
•

•

•
•

NeoGeoInfo is a 15-Year-Old GIS Services Provider company with 2000+
man years’ experience, 100+ Engineers, expertise on the cutting-edge
technologies (LiDAR, BIM, Satellite Images, CORS and GPR).
Rich experience in System Integration, Application Development to
provide engineering solutions across Power Transmission, Telecom,
Highways, Utilities.
Design and Consultancy Services for Smart/ Safe cities, Geo-enabling
Property Taxes and developing Digital Models for cities, BIM Solutions.
Rated as the 10 Most Recommended GIS Solution Provider Companies
by Insight Success (2019), as Top 20 Most Promising GIS Companies in
India by CIO world magazine (2018) and as 10 Leading Start-ups in India
working on Geo-Intelligence by Analytics India Magazine (2017).
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•

•
•

Proficient in Cognitive Technologies (AI/ Machine Learning/ Robotic
Process Automation), Analytics and in developing solutions using web/
mobile technologies.
Worked with Majority of Government Agencies, Corporates across
sectors in India.
Partner of Choice for major players (Trimble, ESRI, Maxar, Hexagon) in
the industry.

Projects
Fiber Grid - State of the Art Network Infrastructure
“Fiber Grid is envisioned to establish a state-of-the-art network infrastructure to
facilitate the realization of ‘Digital State’”.
CORS and GNSS Positioning Services - CONTINUOUSLY OPERATING REFERENCE
STATIONS & Global Navigation Satellite System
Continuously Operating Reference Stations (CORS) technology is rapidly
becoming the preferred method for accurate 3D positioning across the world
and forms the basis for any smart city agenda.
Mission Bhagiratha - Government of Telangana
Mission Bhagiratha project is aimed at building a GIS-based web application
to provide analytics and survey capabilities for the Mission Bhagiratha
department, Telangana. As part of the application, the department wants to
survey, monitor, and manage the water supply chain for the entire Telangana
state.
Property TAX Management System - Government of Uttar Pradesh
GIS Base Map, Survey of Properties (Ward Wise & Category Wise), Numbering
of Properties Through Assigning Unique Identification Number to Each Property
& Developing Property Information System for PRAYAGRAJ, GHAZIABAD AND
LUCKNOW MUNICIPAL CORPORATION.
Punjab Municipal Infrastructure Development Company - Government of
Punjab
Formulation of GIS-based Master Plan for Barnala City (2041) under AMRUT
(Atal Mission for Rejuvenation and Urban Transformation).
Nashik Municipal Corporation - Government of Maharashtra
Survey of Properties for Assessment of Property Tax and All Related Activities for
Nashik Municipal Corporation.
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Directorate of Urban Administration & Development- Bhopal - Government of
Madhya Pradesh
Preparation of Property Tax Register based on GIS and Revenue Survey with
Technical Handholding Support – Cluster HH22
Making Hyderabad a Safe and Resilient City - Government of Telangana
Under the Safe and Smart Cities Initiative, Hyderabad CCTV Surveillance and
Integrated Traffic Management System (HCSITMS) is a prestigious project by
the Department of Traffic Police – Hyderabad, Cyberabad and Greater
Hyderabad Municipal Corporation.
National Informatics Centre - Government
Communications & Information Technology

of

India

–

Ministry

of

Procurement/Processing of satellite data for up-scaling of multi-layer GIS
Framework-req and Technical Support Services for creation of spatial
Database.
State Institute for Town Planning-Bhopal - Government of Madhya Pradesh
Digitization, Geo- referencing & Superimposition of planning permissions in
digital land use map of planning area for Bhopal, Indore and Gwalior
Development Plan
Uttar Pradesh Public work department (UPPWD) - Government of Uttar Pradesh
“Populating GIS Based Digital Map including cost of Digital Maps and Road
side features Extractions, Road attributes attachment for eighteen districts in
the state of Uttar Pradesh AND Development of Road & Bridge information
system (RIS) application based on GIS
Board of Revenue for Rajasthan - Government of Rajasthan
Digitization of Cadastral Maps / Revenue Maps and Integration with Revenue
Records across the State of Rajasthan.
SMEC - Government of Jammu and Kashmir
DEM Creation of High-Resolution Satellite imagery and Related Activities for the
Feasibility Study and Preparation of Preliminary Project Report (PPR) for the
Construction of Road Tunnel Enabling All Whether Connectivity along with
Mughal Road in the State of Jammu & Kashmir, India.
Rail Vikas Nigam Limited - Indian Railways
DEM creation from Stereo satellite Imagery and finalization of alignment and
transfer of the alignment to the ground. DEM editing, Image Draping on DEM
and Creation of base map for analysis
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Greater Noida Industrial Development Authority - Government of Uttar Pradesh
GIS Based Mapping at a scale of 1:1000 for entire GNIDA area including water,
drainage and application Development.
Yamuna Expressway Industrial Development Authority - Government of Uttar
Pradesh
GIS based quarterly change detection & Geo-referencing of Cadastral Map
of all Yamuna Expressway Industrial Development Authority.
Kanpur Municipal Corporation - Government of Uttar Pradesh
GIS-based Mapping of complete Kanpur city for property tax application and
development of a web-based application.
Sterlite Technologies Limited - Defence’s NFS OFC Project
ABD and DGPS (Differential Global Positioning System) activity for the NFS
project in J&K.
Sevices provided by NeoGeoInfo are LiDAR (Terrestrial, mobile and aerial), BIM,
GPR and Utility detection, Data management or updation, Satelite Imagery
DEM, DTM and 5G Data.
Maxar Satellite Imagery - NeoGeoInfo Technologies is the master reseller of
Maxar Intelligence Inc.’ Products and Services in India.
Maxar (formerly Digital Globe) constellation of high-resolution satellites
(Worldview Legion, Worldview 1/2/3 and 4, IKONOS, QuickBird) offers
incredible accuracy, agility and collection capacity, imaging more of the
world in the finest level of detail. This constellation is unprecedented in the
industry, enabling customers around the globe to get the highest quality view
of their world.
Maxar satellite and aerial images cover significant areas of the world. With the
rapid collection capabilities of the constellation the widest geographic areas
can be captured quickly and easily. Sophisticated algorithms and deep
learning allow us to deliver ready made products (including DTMS) so that you
can quickly integrate them into your GIS to enhance the solution effectiveness.

Hexagon

Hexagon is a global leader in digital reality solutions, combining sensor,
software and autonomous technologies. They are putting data to work to
boost efficiency, productivity, quality and safety across industrial,
manufacturing, infrastructure, public sector, and mobility applications. Their
technologies are shaping production and people-related ecosystems to
become increasingly connected and autonomous – ensuring a scalable,
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sustainable future. Hexagon’s Safety, Infrastructure & Geospatial division
improves the resilience and sustainability of the world’s critical services and
infrastructure. Their solutions turn complex data about people, places and
assets into meaningful information and capabilities for better, faster decisionmaking in public safety, utilities, defence, transportation and government
Services
•

•

•

•

•

Building long-standing leadership in computer-aided dispatch, provide
a public safety platform for data collection, management, analysis,
collaboration and response.
Leading electricity, gas, telecommunications and water service
providers rely on them for their network planning, design, maintenance
and real-time grid operations.
Deliver mapping and imagery intelligence capabilities and enable highperformance, real-time applications for command and control, mission
planning and more.
Support aviation, maritime, rail and road planning, operations and
safety, from mapping and maintaining infrastructure to monitoring traffic
and services.
Its performs Geospatial data collection, management and analysis
capabilities support land and property administration, census taking,
natural resources management, sustainability mobility and more.

Hexagon Safety, Infrastructure & Geospatial offers maintenance plans to suit
business requirements. Typical service offerings include 24/7 technical support
for critical issues, business hours support services, 24/7 online self-help support,
secure remote system access for complete problem diagnostic support, as well
as access to all published software upgrades and updates. Online support
portal delivers an engaging personalized experience where one can access
the same online tools and information used by their support services personnel.
Search the Knowledge Base, submit and update Service Requests, track the
status of the requests, access the latest product information available, and
much more. (Fig22)
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Figure 21: a. Geospatial products safety, infrastructure & Geospatial Division b.
mine plan c. power portfolio launched

Map My India

In 1995, Rakesh and Rashmi Verma founders of this company envisioned that
someday 80% of all data will have a location component to it. This conviction
set off a long and arduous journey of digitally mapping the complex
landscape that is India. Today, Map my India’s maps and location
technologies are touching hundreds of millions of lives every day, through
customers across global tech giants, new-age consumer internet technology
companies, leading automotive manufacturers, large businesses across
industry segments such as BFSI, telecom, FMCG, industrials, logistics and
transportation, and key government organisations. Map my India has 26 plus
years of GIS data survey and map making experience and best in class and
cost-effective drone solutions.
Products and platform
•
•
•
•
•
•
•
•

Digital map and Geospatial data
Field work force automation
Location based consumers Apps and IOT gadgets
GIS, Geospatial Analytics and Geo-AI
Location based IoT, fleet management
Developer API and SDKs
N-CASE Automotive and mobility tech solution suits
Location-powered Enterprise Digital Transformation

Applications
The major applications where this company works include Transportation,
Railways & Metros, Highways & Roadways, Mining, Agriculture, Urban
Development, Oil & Gas, Archaeology, Construction, Infrastructure, Anti-
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Terror, Crime Control, Crowd Monitoring, Traffic Monitoring, Disaster
Management. The below figure indicates the map of Geo Demographic data
and Map My India Navigation System.

Figure 22: a. Geo Demographic Data Map and Map My India Navigation
System

Maxar

In Space, with more than 60 years of experience, Maxar design and
manufacture satellites and spacecraft components for communications, Earth
observation, exploration and on-orbit servicing and assembly. Since humans
first began exploring the solar system, Maxar has been supporting commercial
and government missions with Space Infrastructure capabilities.
On Earth, Maxar capabilities in Earth Intelligence help customers map, detect
and predict change across the globe. Fueled largely by Maxar’s own
constellation of high-resolution imaging satellites, they provide high-resolution
satellite imagery and derived data layers, machine learning and rich domain
knowledge so organizations can make decisions with confidence.
Worldview Legion, is designed and built in-house to meet their customers'
evolving needs. Worldview Legion represents the best in Space Infrastructure
for reliable Earth Intelligence.
Customers
Their solutions serve dozens of industries worldwide, from telecommunications
and mapping to defense and intelligence. Maxar is the indispensable mission
partner of the U.S. Government, providing satellite imagery and expert
intelligence, plus spacecraft and robotics for space exploration, research and
national security.
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Products
•

Spacecraft Platforms include Spacecraft Platforms Overview, 1300-class
platform, Proliferated LEO constellations

Robotics & Servicing
Satellite Access
•
•
•

Satellite Access Overview- Direct collection requests and access to the
world’s most advanced commercial imaging satellite constellation
Direct Access Program
Rapid Access Program

Geospatial Foundation - Highest quality satellite imagery, base maps and 3D
data over any location on Earth
Satellite Imagery Overview - Optical Imagery, Imagery Base maps, Analysis
Ready Data, Radar Imagery, Globe in 3D overview, Precision3D Data Suite,
Precision3D Telco Suite, P3DR, 3D Explorer
Precision Mapping - Precision Mapping Overview- GIS-ready datasets for
expedited analysis such as Persistent Change Monitoring, Human Landscape,
Basevue LULC.
On-Demand Intelligence
On demand intelligence overview - Industry-leading technology, data and
expertise to solve the most complex geospatial challenges that include Secure
Watch, Crow’s Nest, Weather Desk, Sea Star Information Service, GeoHIVE,
Analytic Reports, Spatial on Demand, Global Enhanced GEOINT Delivery.

Geospatial Services
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Figure 23 geospatial services

Iic Technologies
Introduction

IIC Technologies is an ISO 27001:2013, ISO 20000-1:2011 and ISO
9001:2015 accredited provider of geospatial solutions and services for the
acquisition, management, integration and dissemination of geospatial data.
With global presence, IIC Technologies provides end-to-end geospatial
solutions to the Aeronautics, Defense, Government, Infrastructure, Marine, Oil
& Gas, Transportation and Utility sectors.
Over the decades IIC Technologies has gathered experience across diverse
geographies and industries, in disciplines like marine and terrestrial solutions,
geosurveys and geophysical surveys, software development and systems
integration.
Applications
Based on the rich experience in delivering geospatial solutions across varied
geographical and industrial domains, IIC Technologies has a knowledge base
that runs wide and deep.
Marine solutions
They use latest survey techniques and seabed mapping solutions like
 Satellite Derived Bathymetry (SDB), which is used for analysing and
monitoring changes in the shoreline and the surrounding areas for
environmental or manual developments, helps in updating navigational
applications.
 Seabed Surficial Mapping solutions combining SSS and multi beam
bathymetry helps in geological assessment like sediment layers types of
softness and hardness of the surveyed area. This helps in route survey for
the planning of pipeline infrastructure, ensuring pipes/cables are not laid
in hazardous areas.
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Geosurveys
 Accurate survey data is the foundation of most geospatial solutions, and
capture this through survey capability from land, water, and air. With
their Geosurveys expert land survey teams and state-of-the-art remote
sensing equipment (mounted on their aircrafts, UAVs, and boats), the
GeoSurvey team provides this critical layer of data for the marine and
terrestrial solutions. The team also delivers surveying services directly to
the local, state, and federal governments, and private sector
organization involved in engineering, construction, forestry, mining and
minerals.
Defence
 Providing key planning and operational capabilities to the military, paramilitary and civil defense forces, through geospatial technology
solutions. Whether in defensive, offensive, or relief and rescue efforts,
defense need timely geospatial intelligence to plan and execute
operations effectively.
IIC Technologies itself also plays a keyrole in providing services on software
solutions and system intregrations,
Projects done by them and their ongoing projects
IIC Successful in Selection to AGO GeoPanel - IIC Technologies has been
privileged to provide geospatial support to the Australian Government for
many years and look forward to continuing this support under the Geospatial
Goods and Services Standing Offer Panel (GeoPanel) announced by the
Australian Government today.
IIC’s Survey Team in The Arctic - During the week of November 15th, IIC
wrapped up ship-board operations for three survey projects that were run
concurrently in Canada this survey season. Two of these projects took place
in the Arctic, utilizing a traditional survey vessel augmented by an Uncrewed
Survey Vessel (USV).
IIC Assists KHOA With Their Training for Trainers in Hydrography Program - The
Korea Hydrographic and Oceanographic Agency (KHOA), with their Training
Research and Development Centre (TRDC), hosted the International
Hydrographic Organisation (IHO) Training for Trainers Programme (TFT) from
November 1st to November 12th, 2021.

Cyient

Cyient’s expertise spans LiDAR and remote sensing, mapping and
photogrammetry, applications and decision support systems, and technology
implementation. They complement that with digital capabilities including data

50

analytics, machine learning, cloud computing, and mobility that underpin a
range of innovative geospatial solutions.
Applications
Over two and a half decades, Cyient has built an outstanding reputation for
geospatial services and solutions with customers in automotive and rail, energy
and natural resources, communications and utilities, and the public sector.
They help them acquire, manage, and exploit geospatial information to gain
actionable insights, make informed decisions, and improve business and
societal outcomes.
Earth Observation
Satellite data offers the potential to monitor events on earth continuously and
accurately without the need for targeted physical surveys. Given the increase
in the number of satellites orbiting the globe, access to data is becoming easier
and cost-effective. This satellite data, coupled with improved sensor
technology, is enabling more businesses to benefit from earth observation
solutions.
Lidar
Whether captured from the air or the ground, LiDAR data provides the ability
to create an extremely detailed digital twin from a single capture source.
LiDAR data contains accurate location and height—features such as houses,
power lines, and roads are represented in 3D, exactly as they appear in the
real world.

Figure 24 LIDAR for 3d smart cities and road health analytics
Underground Mapping
Cyient offers tailored underground mapping solutions to help utilities,
municipalities, oil and gas, and other infrastructure planners gauge the precise
depth and configurations of buried assets before they start excavation. Their
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solutions enable organizations to minimize the damage to assets, project
delays, costs, and complexities of subsurface works.
Data Acquisition
Spatial data acquisition is fundamental to any mapping activity or geospatial
products and solutions. Cyient’s data acquisition capabilities allow us to
capture high-resolution aerial and LiDAR data from fixed- and rotary-wing
platforms. They also support vehicle-based mobile laser data capture.
Projects done by them and their ongoing projects
Reduce road maintenance costs and Improve Drivability and safety - Cyient’s
Road Health Analytics solution provides actionable insights for municipalities
and smart cities. The drivability of roads and motorways has a direct impact on
citizens’ safety and experience. Poor road conditions are among the leading
causes of traffic congestion, pollution hotspots, and unsafe driving zones in
cities and also have a significant economic impact. Municipal authorities and
smart cities across the globe are investing significantly in road repair and
maintenance. Cyient’s Road Health Analytics (RHA) solution can reduce costs
for annual road repairs by up to 20% and provide comprehensive metrics and
analytics-based insights. RHA enables informed decision-making, improves the
livability index of cities, and reduces costs related to vehicle repairs and
insurance claims
Building Resilient and Sustainable Cities Leverage the right solutions to create
a comprehensive ecosystem that facilitates smarter living - For over 25 years,
Cyient has built competencies in providing geospatial, ICT, and IT-enabled
services across utilities, telecommunications, and governance. Cyient’s
credibility in service management and assurance, data management, and
analytics is well acknowledged and highly credible. They have invested in
developing innovative Internet of Things (IoT)-based solutions for asset
management and mobile workforce management that add value to urban
subsystems. Building on these capabilities, Cyient has evolved a solution
ecosystem to deliver interoperable and standards-compliant solutions for
smart governance, smart energy, and smart communications
Revamping Agriculture with Geospatial Services A holistic approach to
bridging the supply and demand gap in the agro industry - As a leading
provider of geospatial services and solutions, Cyient is driving stakeholder
satisfaction by combining the power of information and communication
technology (ICT) with geospatial data. They support organizations engaged in
agriculture by acquiring geospatial data, processing, analyzing, delivering
reports and advisories, and developing bespoke applications.

52

Figure 25: UAVs or Drone-Based Services and Solutions
Cyient offers UAV-based services and solutions for the agriculture industry. Our
UAV capabilities include optimal flight path generation, helping drone
operators fly UAVs using reliable, compliance-driven, repeatable, safe, and
process driven methodology as well as generating insights from the data. They
offer skilled associates with deep domain knowledge Experience in providing
full lifecycle geospatial solutions on Intergraph platforms Partnerships with
value-adding domain-based service organizations, ability to ramp-up quickly
to meet time-to-market and ensure faster decisions, state-of-the-art units to
develop data with accuracy ranging from 5 cm to 50 cm, Time-tested process
for generating large scale maps at 1:50 scale, one-stop solution for all your
geospatial and data management needs.

Bhugol Gis
Introduction

Bhugol GIS Pvt. Ltd. is an enterprise built on decades of research experience.
They draw upon the talent of experienced researchers in the fields of
Geographical Information Systems and Image Processing to provide a wide
range of products and services.
Applications
Bhugol is a sector capable of delivering targeted solutions for Government and
Private organization dealing with complex real world information sources. Their
analytical solutions are based on unique, customised approaches developed
from specific and proprietary Geodatabase algorithms that form the engines
of their products and solutions suite.
Their solutions Integrate technologies that use Remote Sensing,
Photogrammetry solutions Integrate technologies that use Remote Sensing,
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Photogrammetry, GIS and GPS techniques that provide 2D and 3D
visualization.
Natural resource planning, Mining, Irrigation and Forestry
•
•
•
•
•

Quantification of soil loss and sediment flows.
Locating Surface water harvesting solutions.
Forestry management and geotagging for analysis of forest cover, types
of forest, encroachment assessment.
Land cover, vegetation, geology and soil maps.
For applications in Watershed management and desertification analysis.

Disaster Management
•
•
•
•

Decision support system to asses disaster risk
Analysing key disaster event characteristics including determination of
impact location, physical characteristics, land use and habitation areas.
Live data analytics on topography, geographic features, population,
demographics and response activities.
Data visualisation of damaged areas.

Projects done by them and their ongoing projects
•

•
•
•

Create spatial database incorporating geographically relevant
information include demographics, workforce distribution, customer
behaviour and real-time asset monitoring
Achieve business transformation and bring efficiency into everyday
operations.
Manage the integration of wind and solar energy with modernized
electricity grids to meet national sustainability goals
Geographically track data to improve the service capabilities

•

Manage investments in tools, people and communications, through GIS
enabled equipment maintenance,

•

Provide access to demographic and billing information to better handle
customer contracts.

•

Help in planning and designing networks -- avoid failure of services.

Smart Governance
Technologies

approach

for

Disaster

Readiness

Using

Recent

It describes the technological framework for smart governance using
technologies of ML, Geo-spatial and IOT. The paper was presented in
"International Research Conference.
Robust watermarking of satellite images using texture-based LSB-DWT method
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This paper is an attempt to develop a robust watermarking algorithm for Raster
data-sets of Satellite Images. The proposed algorithm is based on, Texture
based LSB and DW.
Secure outsourcing of the vector geospatial data
The algorithm describes the method to transfer vector geo-spatial data using
transformation and encryption in a secure way.

Emitech Infosystems
Introduction

Emitech infosystem private limited is the leading technology start-up company
with most innovative ideas with the huge verity of services. They work on the
principal solutions of ESRI, FARO, CITRIX, MICROSOFT, Geographic Information
System (GIS), Remote Sensing (RS) and all IT related support across the India.
Through a vast network of technology patnersand their strong presence they
achived a great success.
Applications
Geospatial services - They provide a complete range of geo-spatial solutions
ranging from Web based GIS application to regional base mapping, facilities
conversion and GIS consultancy. Emitech Infosystems has an expert GIS team
handling project proficiently. Their team understands factors and probable
upcoming issues related to GIS mapping projects. They conduct in-depth
assessment of the client’s requirement. According to this requirement they
categorize the work to provide comprehensive solutions. They acclaim lies in
providing their clients high quality and affordable solutions
GPS AND GDPS - Emitech Info systems is leading provider of precision
measuring instruments. The company is promoted by pioneers in the field of
Surveying instruments, Laser instruments, GIS & GPS equipment and other high
precision systems. Emitech Infosystems diverse product line provides complete
measurement solutions for surveying, mapping and GIS, industrial
measurement and construction applications. Their services have been used to
complete major projects. Their services are very reliable, accurate and work
years together. They have a team of trained engineers to provide efficient and
prompt after-sales-service to their customers.

Android application developments
EMI Android App Development team has core expertise in developing
enterprise application. It has developed application ranging from data
collection using text, photographs and videos to applications extensively using
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geographic locations with capabilities to integrate it with existing maps like
Google, Bing, Open Street map etc.
Projects done by them and their ongoing projects.
Automatic weather station
An automatic weather station (AWS) is an automated version of the traditional
weather station, either to save human labour or to enable measurements from
remote areas. An AWS will typically consist of a weather-proof enclosure
containing the data logger, rechargeable battery, telemetry (optional) and
the meteorological sensors with an attached solar panel or wind turbine and
mounted upon a mast. The specific configuration may vary due to the purpose
of the system.
Water level meter
A water level is a device used for matching elevations of locations that are too
far apart for a spirit level to span. The simplest water level is a section of clear
tubing, partially filled with water. Water is easily procured for use, and easily
discarded after use. The ends are held vertical, and the rest of the tubing lies
on the ground or floor.

GeoSpoc
GeoSpoc goes above and beyond to solve business problems with geospatial
analytics. A place where vision meets passion, they build solutions with location
data that bring value to the table. They work to understand your requirements
and provide a hassle-free experience towards a solution. It melds GIS with
cutting edge technology to provide holistic solutions. They have built targeted
products on their platform based on their experience of the kind of challenges
the customers face. Identifying and tapping into niche requirements of the
evolving market, they place the customer’s business analytics on the map and
their operations on the cloud, converting data to decisions.
GeoQuery
A geospatial big data visualization engine, with the ability to connect with
multiple types of datasets. Built around a data lake and microservices-based
architecture, this engine is capable of handling extremely large geospatial
datasets. The tools included in the platform include AI based image processing
tools to enable fast feature extraction, a spatial query system to perform fast
spatial searches, and an intuitive reporting system to derive intelligence at the
click of a button.
Geocode

56

Geocoder tokenizes an address into its key components and performs a topdown search for the address. Starting from pin code, the address components
are matched against the address database. This narrows the search for the
next component to inside the pin code boundary and so on. Their database is
a combination of in-situ curation as well as the best ex-situ data suppliers.
Geomarketeer
There is a growing consumer diversity in a single locality. It has become
essential to recognize consumer segments on a granular level to plan efficient
business strategies. Geomarketeer is a market segmentation tool that uses
geospatial intelligence to visualize the customer’s market for making smarter
decisions. Geomarketeer’s micro-level data is so rich and precise that even
two sides of a street may reveal different information. The product not only
incorporates data on the income of the consumers, but also their spending
patterns and lifestyle.
Case Studies - Agriculture
Smarter and sustainable agricultural practices are the way ahead. At a time
when feeding the growing population is become even more difficult, they
utilize GIS and remote sensing techniques to strategize crop management.
•

Monitoring Crop Health and Yield

Challenge
Monitoring crop health, growth, and yield; manually; over fields extending for
acres is difficult. Crop health is important to identify disease outbreak and
nutrient deficiencies, while crop yield helps in quantifying the seed
productivity.
Solution
Raw drone data was acquired over the fields of interest. Using thermal and
multi-spectral sensors, relevant data was captured. The data was mapped
and tagged to the fields and then plant based statistics were calculated using
proprietary algorithms. These were then processed into map layers that the
user could interact with on a web map.

Results
This process generated plant counts and allowed yield forecasts. It also
enabled assessment and monitoring of plant health throughout the growing
season using vegetation indices. Such analysis helped in quantifying seed
productivity which is important for seed manufacturers and to farmers in terms
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of calculating economic gain/loss. In a nutshell, drone surveying and image
analysis inculcated smarter, sustainable, and profitable agricultural practices.
Reducing Risk and Fraudulence of Small and Medium Enterprises
Challenges
The client’s online platform provides working capital to small and
medium enterprises in India. However, incorrect and unstructured addresses of
these SMEs in the database increased the risk of fraudulence. Geotagged
data of SMEs lacked granularity and were only available up to pin code level.
The sheer number of text addresses that needed to be translated to latitude
hampered productivity and turnover time. Not just the number of records, but
also the hap-hazard formatting of Indian addresses posed a challenge to get
accurate results. This hindered location accuracy and affected targeting SMEs
for risk and fraudulence.
Solutions
Using
their proprietary geocoding
engine,
Geo
coder, they
converted Indian text address to latitude-longitude in record time. Geocoder
is uniquely designed to deal with the unformatted and unorganized nature
of Indian addresses. It works by segmenting text addresses into fundamental
components and performing a hierarchical matching going down from pin
code level. The data was segmented into rooftop, locality, sub locality which
helped them to get to the exact location of the address. Customer profiling
was also provided to understand the customers, highlighting who they are,
what they look like, their interests and wants.
Results
There was a significant reduction in processing time for the conversion
of text addresses to a spatial database and an increase in accuracy and
precision while translating text addresses.
Geomarketing for Hyperlocal Food Delivery Service - FMCG and Retail

Challenges
Expanding business and tapping into new consumer segments requires
companies to carry out data-driven strategic planning, particularly
streamlining efforts through a targeted approach and optimizing resources,
building an optimal distribution system and cutting off wasteful investment. An
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consumer (B2C) model, wanted to expand its business operations into the
business-to-business (B2B) segment. They planned to do this by partnering with
corporate parks, local shops, merchants, and restaurants across the country.
PIN Code / Ward-level and Locality data was not good enough to analyze the
potential of future partners. Granular market insights and consumer information
was required on a large scale for many Indian cities.
Solutions
Geomarketeer has customized micro-level demographic data on
income and spending patterns that can be integrated with custom client data
and
additional
POI
layers
to
reveal
intelligent
granular
insights. Geomarketeer’s interactive web-map was used to visualize
customized catchments with micro-market data on income and expenditure
patterns, combined with POI layers locating potential store-, restaurantpartners for the food delivery service company. Geomarketeer enabled
location analysis, market segmentation, and partner/customer potential
identification across micro-markets in various Indian cities. In custom delivery
zone territories, the micro-market data was used to build precise delivery
polygons customer potential reports. Based on this, reports were generated to
provide concrete numbers for a statistical understanding.
Results
Geomarketeer’s micro-market data on income, customer lifestyle
affinity segmentation and expenditure patterns helped the food delivery
company to understand the consumer habits in smallest catchment areas,
their delivery zones. This enabled their client to design location-specific custom
offers. This was further used to select and target high potential store / restaurant
partners using POI layers.
The company expanded their business operations successfully in a hyper
targeting of high potential local markets approach. Micro-market data about
consumer behavior patterns enabled the client to understand the density of
foot traffic by consumer profiles in different locations. This resulted in
commercial benefit by streamlining the partnership strategy with local
merchants, stores, and restaurants for better expansion.

BPC (Basic, Progressive, Concept)

BPC is one of the leading surveys and engineering consultancy in eastern India
that offers a comprehensive GIS service through Ground Survey Method,
Satellite Image Processing and Analysis and also aerial photography.
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BPC provides independent GIS consultancy services for all types of clients in
both the Public and Private Sector with a highly experienced in-house
technical team and technology that help their clients for image processing,
cadastral data analysis, land use classification environmental mapping,
infrastructure mapping, geopolitical and community mapping, urban
planning etc.
They are capable in GIS systems compatible with the software packages like
MapInfo, AutoCAD, ArcInfo, ArcGIS and ERDAS help us to convert between
any coordinate systems or GIS formats. They provide various services that
include
•
•
•
•
•
•
•
•
•
•

GIS data capture, manipulation and analysis
GPS surveys including +/- 1m accuracy.
Perform spatial and database analysis, statistical testing, and GIS
modelling.
Set up new GIS systems and training.
Download field GPS points into the GIS system.
Produce full colour maps in A1, A2, A3 and A4 size.
Maps can be produced as *.pdf Adobe Acrobat files or for intranet and
internet use.
Provide fly through 3D views.
Provide data to overlay on Google Earth.
Remote sensing & GIS and Aerial mapping

Aaron Geo Spatial Designs
AaronGSD is a Geo Spatial Design and Urban Planning company based in
Bangalore, India. They combine the bleeding edge, evolving technologies
– Geo Data Processing, Mapping & Analysis, GIS development & Spatial GIS,
LiDAR, 3D and Urban Planning, 3D Mapping & Design for Urban Master
Planning, Integrated Web Services for GIS, e-governance and Development
Projects.

Vision
The vision is to create a synergic effect on the Geospatial Industry by
envisioning and creating convergent solutions that imbibe the evolving
technologies across GIS, LiDAR, 3D and Urban Planning with their dynamism,
specialisation and expertise in Earth Sciences, Engineering and Management.
Mission
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The mission is to ensure that Aaron GSD is the preferred destination to harness
the potential of Geospatial realm around the world.
Industries & domains
Earth Science -AARON Integrates Imagery with latest Technology for
Collection, Management, Exploration and Analysis
Urban Planning - Choose AARON to plan for Urban Growth, Land Use/Zoning,
Power Distribution, Population Forecast, Monitoring Hazardous Waste and
more
Science & Technology - Get the latest in Remote sensing, Cartography,
Photogrammetry, Orthoproto Production, Mobile Mapping
Telecommunication - AARON Advantage – Smarter, Faster, Better Network
Infrastructure Management
Environment - Get the real-time data and track Environmental Health, Forests,
Water Quality/ Availability, Emergency Preparedness
Government & Semi-Government - AARON offers the best ROI and formidable
Consulting Services for the Policy and Decision Makers
Products & Services - Aaron GSD with its excellent competence on latest
software collaborates with customers to automate business processes and
improve overall performance through Application Development, Database
Development and GIS implementation, LiDAR Processing.
Data Processing - Scanning and geo-referencing of hard-copy maps, Ortho
rectification and mosaicking of aerial and satellite data, Classification of aerial
and satellite images, Aerial, mobile and Terrestrial LiDAR data processing, Data
Calibration, Generation of derivative products such as – DTM, DEM, DSM and
Contours
Mapping & Analysis - Base map / Thematic maps / Topographic maps –
generation from LiDAR, Photogrammetry and Satellite imagery, Land use and
Land cover mapping (existing and proposed)
GIS development and Modeling - Creation of GIS database and integration,
Spatial analysis, Suitability analysis, Topographic & Proximity analysis
3D Mapping and Design - Extract 3D features and building models from LiDAR
(Airborne and Terrestrial – TLS & MTLS), Creation of 3D models using Pictometry
images, photos and CAD plans, Creating realistic still 3d Graphics for Interiors
and Exteriors, Creating various 3d models using AutoCAD drawings, Graphics
creation through Photoshop
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Urban planning and Consultancy - Urban planning is a framework that helps
leaders transform vision into implementation, GIS is one of the main
applications of urban planning. The application of GIS varies according to the
different stages, levels and functions of urban planning. GIS is an operational
and affordable information system for urban planning. It is increasingly
becoming an essential component for planning. Integration of GIS and urban
planning has reached new levels involving modeling, visualization and webenabled customized GIS.
Key focus areas for Urban planning and Strategy development involve - Master
Planning, Local Area Planning, Environmental impact assessment, Thematic
mapping and Land use / transport strategic planning
Integrated Web Services for GIS & E-Governance - E-governance provides a
brilliant platform to create an effective governance system using the internet
and the GIS management. The strong data integration capabilities of the GIS
diaspora allow the Government to capitalize the existing data in legacy
systems. GIS enabled web services, can provide services such as online
mapping, fee payment and application submission.
Key categories for e-governance applications - Government to Business,
Government to Citizens, Government to Government
All of the above, would involve – consulting, advising, training, capacity
building, technical assistance and consultancy to various public and
semipublic institutes.

Skylark Drones
Skylark Drones is a technology company that is building the core infrastructure
for the global drone ecosystem. Today, the platform empowers Fortune 500
companies with drone analytics, service providers with secure execution of
flights and manufacturers with regulatory airspace compliance.

Mission
Their mission is to unlock the economic potential of the skies. Skylark builds
ground-breaking AI technologies that transform petabytes of spatial drone
data into actionable business insights so that customers can keep abreast with
changes. Their platform enables any drone pilot, service provider or enterprises
to understand their worksite accurately and take precise business decisions.
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Case Studies
•
•

•

•

Drones for Flood Risk Assessment for worksites of the future
Changing weather conditions, rainfall patterns in specific, are creating
a lot of unprecedented issues at worksites across all sectors. Many sites
are flooded due to drastic changes in water flow patterns, resulting in
damage to property and mankind alike.
As one of the pioneers in remote assessment of water safety of worksites,
they have developed a spatial decision system using geospatial
technology to create coping strategies and disaster risk reduction plans
specific to each site.
Skylark works with spring energy to bring the advantages of drone-based
hydrology solutions that climate proof the most valuable solar assets.

Drone solutions and solar energy
Beyond the well-known industries of mining, aggregates, waste management,
and construction, there are a number of other modern day work sites that can
benefit from aerial perspectives drone solutions have to offer—one of which is
the modern-day solar farm. The rapid pace of investment in renewable energy
has propelled solar energy to the forefront. Coincidentally perhaps the benefits
solar energy has to gain from drone solutions has also grown over the past
decade.
Spring Energy is one of those players spearheading the solar movement in
India. A renewable energy platform with a total commitment of US$475mn,
Sprng is on track to set up a 2000 MW of renewable energy capacity by 2020.
They currently have 1741.5MW contracted capacity with 444 MW (AC) solar
projects under operation and 500MW (AC) solar projects and 797.5 MW of wind
power projects under execution in the country. Given the size and scope of
their projects, Spring Energy is always on the lookout to leverage technology
to deliver on quality and timelines and that is how they found drones and more
importantly us, as solution partners.
It was because of the factor to make solar energy climate resilient as outlined
above that Spring Energy partnered with Skylark Drones to conduct a contour
& hydrology study for one of their solar farms in Andhra Pradesh. This project
aimed to provide Spring Energy with drone-based solutions to identify
entry/exit points, flow rates and areas of stagnation. Their current method of
monitoring the construction process and delivering hydrology information
involved data obtained from satellite images which offered poor resolution
with respect to the ground area covered. The information produced was
therefore capricious and did not reflect ground reality or provide reliable
information about the topography.
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Process - The hydrology analysis for the areas of interest using a Soil and Water
Assessment Tool (SWAT) model. The model includes data modeled on variables
such as weather, surface runoff, return flow, percolation, evapotranspiration,
transmission losses, pond and reservoir storage, crop growth and irrigation,
groundwater flow, reach routing, nutrient and pesticide loading, and water
transfer. The elements drone-based inputs that were mainly highly contextual
data such as land use-land cover, the crop growth and topography was
incorporated into the model to generate a report that could be used solar
engineering teams at Spring. The engineers at Sprng then incorporated this into
their plant design.
Impact - In the end drone-based solutions offered the flexibility and scalability
advantages that proved to make sound financial sense in terms of reduced
time and labor spent collecting quality data. Significant cost savings were
made by being able to provide highly accurate data at a fraction of the cost
compared to satellite data. The impact of the solution was something that
resolved the commitment of Skylark Drones and Spring Energy to continually
explore the applications of drone solutions.

Kalinos Technologies

Kalinos delivers enterprise level solutions to economically improve the
operational efficiency. Kalinos offers consultancy services in designing models
which capture the rationale behind the spatial changes and develop
predictive simulations to help policy makers in decision making. They develop
algorithms for feature extraction, classification of satellite images. Goal of
development of these algorithms is to reduce manual intervention and
enhance the productivity of valuable resources in analysing data. It specializes
in remote sensing, Natural Resource Management, Open Source, Open Data.
Monitoring land use changes are important to identify new buildings coming
up, crop lands converting to plantations, water bodies getting dumped with
landfills etc. Manually monitoring these changes is cumbersome and costly.
They are trying to use machine learning and satellite data and check whether
these changes can be identified. This blog is about their effort and some
preliminary results.
Potential Users
•
•
•
•
•
•

Municipalities
Businesses in the Real estate space
Farmer producer organizations (FPOs)
Citizens who own land parcels in remote locations
Organizations working on water bodies
Forest departments.
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Approach
They created True color composites (TCC) for visual correlation. TCC is created
by stacking blue, green and red images of Sentinel 2 satellite. As shown here
the individual images are monochromatic and a combination gives us a color
image. These images help in visually identifying the changes. This case study
they were looking at vegetation loss in an urban area. So, they used a
combination of vegetation indices over a period of time to detect the
changes. Their algorithm takes satellite images, removes cloud cover and then
compares them over time. In the first step it identifies places where there is a
permanent loss of vegetation by using unsupervised classification and
thresholds. The figure 25 below indicates the case study where the algorithm
has been applied in the study area for two periods 2016 and 2018.

Figure 26: - Vegetation in the study area a. Vegetation cover (November,
2016) and b. Vegetation Loss (April, 2018)
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