@ L&T Construction

orktobuild the
508-km long
Mumbai-
Ahmedabad
HighSpeed Rail (MATISR), or
thebullet train as it is
popularly called. is progressing
welland 48.55 percent of the
projectwas completed in
January.

Larsen & Toubro(L&T), the
primary contractor
responsible for 92 per cent of
the construction, is using
artificial intelligence (Al),
machine learning (ML), new
survey lechniques, and robots
forefficiency, accuracyand
salety.

Ofthe 466 kmof the project
beingexecuted by L&T (331 km
inGujaratand 135kmin
Maharashtra), 318 km (68 per
cent) in Gujarat will be handed
over to other contractorsby
December 2025.

Advanced technologies
have helped the projectin

several ways: Reducing survey
time from 60 daysto1s,
analysing theimpact of labour
andequipment, optimising
assel ma_nagemem, E1sL I'il'lg
precision, and improving,
salety.

“Theintegration of AT, ML
androbotics in the MATISR
project playsacrucialrolein
enhancingefficiency,
accuracy, and safety
throughout the construction
andsurveyprocesses,” said SV
Desai, whole-time directorand
seniorexecutivevice-
president, civilinfrastructure,
al L&T.

Qualityautomated
“These technologies
collectively improve
efficiency, reduce costs, and
enhance overall project
outcomes by automating
repetitive tasks, providing
real-time insights and
maintaining high-quality

standards,” he said.

L&1"sscope of work
includes constructingciviland
buildingstructures for the
double-line project, covering
viaduets, bridges,
maintenance depots, lunnels,
and railway stations belore
handinglhemover loother
contraclors.

LiDAR, short forlight
detection and ranging
technology, was used for the
firsttime inaprojectfor the
Indian Railways. The remote
sensingmethod employslaser
pulsestoanalysetheEarth's
surlace, providing highly
accurate, three-dimensional
information about topography
and surface characteristics.

LiDAR significantly
accelerated project execution,
enabling a topographical
surveyof118.55sq kminjust 15
days: Ataskthat would have
required 60 days using
conventional methods.

use laser pulses to analyse the Earth's surface.
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TOP SPEED: (Left) Robotic arms at a L&T factory assemble
structures to be used for the Mumbai-Ahmedabad bullet train.
(Top) Bridges for the train are being built based on surveys that
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Robots to Al: Tech boost
for bullet train project

New tools and processes speed up surveys, improve the use of labourand
equipment, and strengthen safety, reports SHINE JACOB

“Thistechnology offers
multiple advantages,
including pinpointaccuracy,
rapid data acquisition,
minimal human intervention,
independence from wealher
conditions, high datadensity,
broad accessibilily, and cost
elliciency,” said Desai.

“By using lasers mounted
on a fixed-wing aircraft,
supported by precise GPS and
INS, LiDAR captures dataat
0.5-metreintervalstogenerate
detailed topographic features,
providing acomprehensive
understanding of the surveyed
area. Additionally, it is
environmentally [riendly.”
GPS (Global Positioning
System) and INS (Inertial
Navigation System) are Lwo
navigation technologies.

Toimprove productivityin
a precast factory for bridges
and viaducts, L&T'used
technology that deploys Al to
tracktimespenton activities

and assess the impact ol labour
and equipment. Al was also
used to measure process
timestamps forvarious
COmponents.

Alalsoprovidesinteractive
visualisations of data points
and generates downloadable
reporlsin Exceland PDT
Tormats. Key paramelers
displayed include production
count, durationof tasks,
vendor-wise productivity, and
assetutilisation.

Byanalysinghistorical
usage patterns, Al generates
recommendationson whether
toretain, redeploy, or rehire
assets, ensuringefficient
resource allocation and cost
reduction. Alerts are lriggered
based on past usage analysis,
Lolerance thresholds, and
historical variations,
enhancing assel management
efficiency.

Virtual reality (VR) played a
vital role in safety training
throughl6specialised
modules. Thesemodules
educate engineers and workers
onthe importance ofsafety.

VR creates animmersive,
risk-free training environment
where userscanexperience
real-life hazards and learn
salety protocols. This hands-
onapproachimproves
knowledge retention,
enhances emergency
response, and reduces
workplace accidents,
accordingto L&T. By

simulaling real-world risks, VR
cnsures better preparedness
andsafety training.

Settingthebar

Precisionandsafetyare further
strengthened byadvanced
robolics. Arobotic rebar cage
manulacturing unit (RRCM)
integrales handlingrobots,
welding robols, a robotic
positioner, automated feeding
slations, [eeders, sorlers, and
conveyorsystems to automate
the production of rebar cages,
which are used to reinforce
foundationbeaimsina
construction project.

RRCM ensuresprecise
synchronisation of four robotic
armsused for weldingand
pneumatic fixtures that grip
different rebarshapes. RRCM
boosts efficiency by producing
25,000 rebar cages monthly,
reducing wastage by 99.99
percent and enhancing safety
by minimising manual
intervention. It lowers
environmental impact by
cutting carbon emissions. The
Parliamentary Standing
Committee on Railways noted
in March that the total costof
the MAHISR projectis
estimated at¥108,000 crore,
with¥71,116 crore already spent
asof January 2025.

With seven new bullet train
projects planned, advanced
technologiesin construction
could revolutionise India’s
infrastructure development.



