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Autonomous robots check on bad
behaviour in Singapore's heartland

Kok Yufeng

UPDATED SEP 06, 2021, 08:22 AM

SINGAPORE - Rumbling around on four wheels as it patrols the town centre near

Toa Payoh HDB Hub, Xavier encounters a man taking a puff from a cigarette in an

area where smoking is not allowed.

Within seconds, video footage of this is sent to a command and control centre and

fed into a video analytics system programmed to recognise the man's posture, the

outline of the cigarette in his mouth, and other visual indicators.

In a synthetic voice, a pre-recorded message blares out: "Please do not smoke in

prohibited areas such as covered walkways."

Acting as a tireless set of eyes, Xavier is an autonomous robot designed to weed out

"undesirable social behaviours" that have been identified by public agencies here.

On patrol in the Toa Payoh Central neighbourhood as part of a three-week trial

starting on Sunday (Sept 5), two of these robots will be on the lookout for errant

smokers, illegal hawkers, motorcycle and e-scooter riders on footpaths, and

gatherings that exceed the current limits on group sizes.

Equipped with cameras that have a 360-degree field of vision and can see in the

dark, the robots will be able to alert public officers in real time to these offences.

They will also be able to broadcast and display messages educating the public

against such undesirable behaviour.

This is the first time that an autonomous robot is being used to patrol and survey a

public area with high foot traffic to enhance public health and safety, said the five

public agencies involved in the project.

The agencies are the Home Team Science and Technology Agency (HTX), National

Environment Agency, Land Transport Authority (LTA), Singapore Food Agency and

the Housing Board.

Xavier, developed by HTX in partnership with the Agency for Science, Technology

and Research, will help to improve operational efficiency and reduce manpower

needs for foot patrols, they said.

This is especially so for manpower-intensive operations such as surveillance of

illegal hawkers.

The name Xavier, which means "new home" in Basque, is a nod to the robot being a

refreshed version of the police's Multi-purpose All-Terrain Autonomous Robots, or

Matar, which have been deployed during large public events such as the National

Day Parade, Marina Bay Countdown and Chingay.

Mr Cheng Wee Kiang, HTX's robotics, automation and unmanned systems centre of

expertise director, said at a media event on Sunday: "We gave this robot a new lease

of life and expanded its capabilities."
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The differences between Xavier and its "policeman" cousin are a better suspension

system that improves video stability and the analytics system developed by HTX.

Over four months, the system was fed publicly available information, such as

images of smokers, to help it identify certain behaviours. It does not have facial

recognition capabilities, said HTX.
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The data collected and the analytics used can help public officers gain better

insights and activate more resources if necessary, the authorities said.

For instance, it could provide information on new hot spots for errant active

mobility device users and help LTA to focus its physical enforcement efforts to

these areas.

During the trial, the robots will be used for education and deterrence, rather than

enforcement, the authorities said. The aim is to collect data to improve the analytics

system and fine-tune any kinks.

"After we analyse the results, we will make the necessary arrangements to destroy

the data," said HTX's Mr Cheng.

An autonomous robot is being used for the first time to patrol and survey a public area with high foot traffic. ST
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To enable it to safely navigate the heartland, Xavier is fitted with sensors so it can

avoid both stationary and dynamic obstacles, such as pedestrians and vehicles,

along its pre-configured patrol route.

In Toa Payoh, the robots will be deployed along two routes, each 1km to 1.5km long,

every day except Saturday, from 8am to 10am, noon to 2pm and 5pm to 7pm.

Officers at the command and control centre can monitor and control multiple

robots simultaneously.

The officers can also respond to any incidents remotely through Xavier's two-way

intercom.
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Other autonomous robots in use here

An autonomous robot named Xavier made its debut in Toa Payoh on Sept 5 as part

of a three-week trial to detect "undesirable social behaviour", such as illegal

hawking, inconsiderate bicycle parking and smoking in prohibited areas. While it is

the first such robot to be used in the heartland, other autonomous robots have been

deployed or trialled in Singapore.

1. Matar

Xavier's older cousin, Matar (Multi-purpose All-Terrain Autonomous Robot), has

been deployed at major events, such as the 2019 National Day Parade, and the

Marina Bay Countdown and Chingay last year. This tireless "patrolman" was also

used to enforce social distancing at a foreign worker dormitory and a government

quarantine facility amid the pandemic last year.

2. O-R3

Originally used for surveillance, this robot was redeployed as a safe distancing

ambassador during the circuit breaker period last year. Developed by local

technology company Otsaw, O-R3 patrolled Bedok Reservoir daily in the mornings

and evenings, broadcasting safe distancing messages.

3. Spot

Developed by American firm Boston Dynamic, the four-legged Spot was deployed

over a 3km stretch in Bishan-Ang Mo Kio Park during a two-week trial in May last

year. Its job? To broadcast a recorded message reminding park visitors to observe

safe distancing measures. Spot also had cameras that allowed it to estimate the

number of visitors in the park.

4. Swan

Since 2018, robotic swans have been gliding around reservoirs, monitoring water

quality in real time. Called the New Smart Water Assessment Network, or NUSwan,

they are designed to look like real swans and can access remote locations

autonomously.

Join ST's WhatsApp Channel and get the latest news and must-reads.

Smart Nation Technology And Research HDB

Autonomous robot Xavier making its patrolling debut at Toa Payoh Central on Sept 5, 2021. ST PHOTO: CHONG JUN LIANG 1 of 3

  ...

ADVERTISEMENT

NEA Singapore

ADVERTISING

  ...

FROM AROUND THE WEB

Learn Cricket with Expert
Coaches in SG!

Contact Us

3 CRICKET

Ad

What’s my car worth?
Online Calculator for Car
Resale

TrendingResults

Ad

Uncover the top-paying
industries in 2025

Learn More

MyCareersFuture

Ad

6 Timeless Investing
Lessons from Warren
Buffett’s Final Berkshire
Hathaway Meeting

Learn More

Syfe

Ad

How a Financial Analyst
Became a Champion of
Early Childhood Education

Learn More

https://parenting.etonhouse.edu.sg

Ad

Everything you need to
know about International
A-levels in Singapore

Learn More

parenting.etonhouse.edu.sg

Ad

How to Maximise Your
Singapore Apartment with
Custom Murphy Beds
Featuring Desks and LED
Storage
Visionary Echo

Ad

UNIQLO Ultra Stretch
Joggers: Comfort & style
in one.

Shop Now

UNIQLO

Ad

Why Companies Are Hiring Women
Returning From Career Breaks

Learn More

MyCareersFuture

Ad

Why Is The IGCSE One Of The Most
Popular Secondary School Curricula
Globally?

Learn More

parenting.etonhouse.edu.sg

Ad

Best Dividend Stocks in Singapore

Learn More

Syfe

Ad

Beat the heat with @wafflenessa’s
& dad’s fav fabric

Shop Now

UNIQLO

Ad

Pinetree Hill by UOL Group Limited
and Singapore Land Group

Pinetree Hill

Ad

How to Find Last Minute Luxury
Cruises from Singapore for a Hassle-
Free Escape (Find Out How)

Visionary Echo

Ad

• SINGAPORE

• ASIA

• WORLD

• OPINION

• LIFE

• BUSINESS

• TECH

• SPORT

• VIDEOS

• PODCASTS

• MULTIMEDIA

 

BACK TO THE TOP

SINGAPORE  LOG IN SUBSCRIBE PDF

https://itunes.apple.com/sg/app/the-straits-times-for-iphone/id547465441?mt=8
https://play.google.com/store/apps/details?id=com.buuuk.st&hl=en
https://www.straitstimes.com/singapore/about-the-straits-times-leadership
https://www.sph.com.sg/legal/website_tnc/
https://www.sph.com.sg/legal/sph_privacy/
https://www.sph.com.sg/advertising-solutions
https://e-paper.sph.com.sg/st
https://www.facebook.com/TheStraitsTimes
https://instagram.com/straits_times
https://twitter.com/straits_times
https://sg.linkedin.com/company/the-straits-times
https://www.straitstimes.com/newsletter-signup
https://www.straitstimes.com/RSS-Feeds
https://t.me/TheStraitsTimes
https://www.youtube.com/user/StraitsTimesOnline
https://www.tiktok.com/@straitstimes
https://www.straitstimes.com/authors/kok-yufeng
https://www.straitstimes.com/singapore/robots-for-cleaning-floors-disinfecting-lift-panels-among-technologies-being-tested-at
https://www.straitstimes.com/opinion/why-do-robots-have-smiley-faces
https://www.straitstimes.com/opinion/singapore-the-ai-capital-of-the-world
https://www.straitstimes.com/singapore/education/stop-worrying-about-being-replaced-by-robots-and-focus-on-human-strengths
https://www.straitstimes.com/tags/smart-nation?ref=article-bottom
https://www.straitstimes.com/tags/technology-and-research?ref=article-bottom
https://www.straitstimes.com/tags/hdb?ref=article-bottom
https://www.straitstimes.com/singapore/police-deploy-autonomous-robots-in-dormitory-to-patrol-ensure-safe-distancing
https://www.straitstimes.com/singapore/police-deploy-autonomous-robots-in-dormitory-to-patrol-ensure-safe-distancing
https://www.straitstimes.com/singapore/robot-glides-round-bedok-reservoir-and-captures-data-to-enhance-security
https://www.straitstimes.com/singapore/robot-reminds-visitors-about-safe-distancing-measures-in-bishan-ang-mo-kio-park
https://www.straitstimes.com/singapore/environment/swans-keep-eagle-eye-on-reservoirs-water-quality
https://subscribe.sph.com.sg/promotions/the-straits-times-all-digital-print-xiaomi-promotion/?utm_campaign=stad-stadp-xiaomicampaign-may2025&utm_medium=sph-publication&utm_source=st&utm_content=subscribebanner-free-static-TA1-xiaomi-may25-1267&utm_term=840188&campaign_id=1267&go_back_url=https://www.straitstimes.com/singapore/autonomous-robots-checking-on-bad-behaviour-in-the-heartland
https://whatsapp.com/channel/0029VZzIPtoFXUuS8frj520t
https://www.outbrain.com/what-is/default/en
https://3cricket.com/?obOrigUrl=true
https://trendingresults.com/search/category/finance/valuation-of-assets/?utm_source=ob&utm_medium=ppc&utm_campaign=0088616685fb96e319a6be6ca86ba42663&utm_term=auto&utm_content=3938502827&utm_creative=valuation-of-car&obclid=%7B%7Bob_click_id%7D%7D&obOrigUrl=true
https://content.mycareersfuture.gov.sg/singapore-salary-guide-2025/?utm_source=outbrain&utm_medium=cpc&utm_campaign=mcfcontent2025_article41_2025&obOrigUrl=true
https://www.syfe.com/magazine/berkshire-hathaway-investing-lessons-warren-buffett-final-annual-meeting/?utm_source=outbrain&utm_medium=articles&utm_campaign=obat_sg_cm_pr_gntd&utm_content=6+Timeless+Investing+Lessons+from+Warren+Buffett%E2%80%99s+Final+Berkshire+Hathaway+Meeting&utm_term=%7B%7Bpublisher_name%7D%7D_%7B%7Bsection_name%7D%7D&obOrigUrl=true
https://parenting.etonhouse.edu.sg/etonhouse-stories-ng-yi-xian-group-ceo?utm_source=Outbrain&utm_medium=cpc&utm_campaign=InternationalSchool&obOrigUrl=true
https://parenting.etonhouse.edu.sg/everything-you-need-to-know-about-international-a-levels-in-singapore?utm_source=Outbrain&utm_medium=cpc&utm_campaign=InternationalSchool&obOrigUrl=true
https://mn200c.xgksskvkrcd.com/?v=1&subid1=%7B%7Bsection_name%7D%7D&adtitle=How+to+Maximise+Your+Singapore+Apartment+with+Custom+Murphy+Beds+Featuring+Desks+and+LED+Storage&siteid=%7B%7Bsection_id%7D%7D&subid3=%7B%7Bsection_id%7D%7D&site=%7B%7Bpublisher_name%7D%7D_%7B%7Bsection_name%7D%7D&network=outbrain&OutbrainClickId=%7B%7Bob_click_id%7D%7D&subid4=jldup-sg-a-folden-3633380-l1806-obrsoc-sm-dup-tier-vsn&kw1=Fold+Up+Beds+for+Small+Spaces+%7Bcity%7D&kw2=Folding+Bed+for+Small+Room&kw3=Folding+Bed+on+Wall&kw4=Folding+Beds+for+Small+Rooms&kw5=Best+Beds+for+Small+Rooms&kw6=Affordable+Murphy+Beds+%7Bcity%7D&kw7=Folding+Sofa+Bed&kw8=Fold+Up+Beds+for+Small+Spaces&kw9=Murphy+Bed+and+Sofa+Bed&kw10=Small+Foldable+Bed+%7Bcity%7D&obOrigUrl=true
https://www.uniqlo.com/sg/en/search/?q=ultra%20stretch%20jogger%20pants&utm_source=outbrain&utm_medium=display&utm_content=cpc&utm_campaign=uq25254_suw-june_outbrain_mo2501536_tra_angle1-functionality_suw_ghq&obOrigUrl=true
https://content.mycareersfuture.gov.sg/companies-singapore-hiring-women-returning-workforce/?utm_source=outbrain&utm_medium=cpc&utm_campaign=mcfcontent2025_article24_2025&obOrigUrl=true
https://parenting.etonhouse.edu.sg/igcse-one-of-the-most-popular-secondary-school-curricula-globally?utm_source=Outbrain&utm_medium=cpc&utm_campaign=InternationalSchool&obOrigUrl=true
https://www.syfe.com/magazine/best-dividend-stocks-in-singapore/?utm_source=outbrain&utm_medium=articles&utm_campaign=obat_sg_cm_pr_gntd&utm_content=2024+Best+Dividend+Stocks+in+Singapore&utm_term=%24publisher_name%24_%24section_name%24&utm_source=outbrain&utm_medium=articles&utm_campaign=obat_sg_cm_pr_gntd&utm_content=Best+Dividend+Stocks+in+Singapore&utm_term=%7B%7Bpublisher_name%7D%7D_%7B%7Bsection_name%7D%7D&obOrigUrl=true
https://www.uniqlo.com/sg/en/women/linen/?utm_source=outbrain&utm_medium=display&utm_content=cpc&utm_campaign=uq25255_linen-june_outbrain_mo2501540_tra_angle4-kol-vanessa-summer-fabric_linen_kol&obOrigUrl=true
https://pinetree-hillsg.com/?utm_source=outbrain&utm_medium=cpc&utm_campaign=pinetree01&utm_term=%7B%7Bpublisher_name%7D%7D_%7B%7Bsection_name%7D%7D&obOrigUrl=true
https://mx88r5.xgksskvkrcd.com/?v=0&subid1=%7B%7Bsection_name%7D%7D&adtitle=How+to+Find+Last+Minute+Luxury+Cruises+from+Singapore+for+a+Hassle-Free+Escape+%28Find+Out+How%29&siteid=%7B%7Bsection_id%7D%7D&subid3=%7B%7Bsection_id%7D%7D&site=%7B%7Bpublisher_name%7D%7D_%7B%7Bsection_name%7D%7D&network=outbrain&OutbrainClickId=%7B%7Bob_click_id%7D%7D&subid4=dtdup-sg-a-cruien-3633285-g1806-obrsoc-sm-dup-tier-vsn&kw1=Last+Minute+Cruise+Deals+%7Bcity%7D&kw2=Last+Minute+Cruises+for+Seniors&kw3=Cruises+Departing+from+%7Bcity%7D&kw4=How+to+Get+Last+Minute+Cruise+Deals&kw5=Cruise+Packages+%7Bcity%7D&kw6=Last+Minute+Cruises+Deals&kw7=Last+Minute+Cruises&kw8=Last+Minute+Cruise+%7Bcity%7D&kw9=Last+Minute+Luxury+Cruise+Deals&kw10=Last-minute+Luxury+Cruises+%7Bcity%7D&obOrigUrl=true
https://subscribe.sph.com.sg/publications-st/?utm_campaign=st_subscription&utm_medium=sph-publication&utm_source=st&utm_content=subscribebutton-footer
https://www.straitstimes.com/singapore
https://www.straitstimes.com/asia
https://www.straitstimes.com/world
https://www.straitstimes.com/opinion
https://www.straitstimes.com/life
https://www.straitstimes.com/business
https://www.straitstimes.com/tech
https://www.straitstimes.com/sport
https://www.straitstimes.com/videos
https://www.straitstimes.com/st-podcasts
https://www.straitstimes.com/multimedia
https://www.straitstimes.com/
https://www.straitstimes.com/singapore
https://e-paper.sph.com.sg/st

