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Driving in Singapore: A Daily Challenge

Two major sources of frustration:

1. Fragmentation of information

Real-time traffic information, such as traffic
updates, public transit schedules, parking
availability, and route planning services, are
often fragmented across different sources and
maintained by multiple entities.

As a result, users often need to use multiple
apps/ websites to look for the information they
need, resulting in inconvenience.

2. Unpredictability of traffic conditions

Accidents, road closures, and unpredictable events
can disrupt even the most meticulously planned
journeys. Users often become aware of these
disruptions only when they are already on their
journey.

Users may also lack visibility on impending bad
weather conditions, such as heavy rain, which could
impact driving safety.

The lack of advance warning can lead to frustration,
delays, and sometimes even safety hazards.



Overview of Flow

User starts
Telegram bot using
/start command

l

User input:
“How do | go from

Changi Airport to the —
Zoo? | want the
cheapest route”

Backend Al Algorithm

Triggers Google Maps API
to search for the best route and return
route details (e.g. distance, estimated
LLM for Intent Recognition travel time)
LLM is able to understand
the user’s intended
destination, current
location, and any user
preferences.

:

Telegram bot
automatically prompts the
user for destination and/or —

location, if it is not
detected

Triggers LTA and NEA API
to search for real time traffic updates
and weather conditions specific to the
routes.

Route Details

. —— —
Your starting location has been identified as | |
AMK Hub, and your desination is Chinatown |
Point.

t“"“"‘*Singaf}ore

Brani fsland.

Open in Google Maps

&% Total Distance: 16.1 km
\_J Estimated Travel Time: 32 mins

Real Time Advisory

Real-Time Traffic Conditions:

1. There are potential issues along the route.
Please exercise caution and prepare for an [ |
increased journey time.

(20/3)20:12 Obstacle on PIE (towards Tuas)
after CTE(City) Exit.

Real-Time Weather Updates:
There is current heavy rain along Bishan
Road. Please drive carefully.



LLM workflow

Continuously iterate with better prompts, better context, and/or adapt model with better responses

/CONTEXT\ Workflow

User Query 1. Prompt Engineering:
Ask better questions

Via tokenization | | wHow do I go from
Changi Airport to

the Zoo? I want the
cheapest route!"

Developer
Formatted Prompts LLM — User : .
input features nnere am 1 orishe 1T (popERTaQas) | <— Output — Feedback 3. Fine-tuning:
now?" "Where do I Tl’aln mOdel tO g|Ve
get toz” better responses
through continuous
Data iteration

Via tokenization ~——  Sources i
800+ context-and- Model returns: Tested across the entire

answer examples
batch:

K / ‘location_from: Changi AiPPORT | ..., e e B
: location_to: the Zoo SR I E R RO, +44.2% us base model

:route: cheapest




[J [ J
LLM fine-tuning
Fine tuning model using local Singaporean context and greater diversity of queries
Initial baseline model using

pre-trained HuggingFace QnA to
test overall workflow

Trained model using custom dataset (100+ samples) inspired
from common queries and popular Singapore locations

context question answer

Dld nOt adapt We” tO CompllcatEd How to go to Orchard from Novena? Where am | right now? Novena
p rom ptS and |0ca| ph rasi ng How to go to Orchard from Novena? Where do | get to? Orchard

| am looking for directions to Marina Bay Sand... Where am | right now? Clarke Quay

def gna(question, context):
QA_inpu

| am looking for directions to Marina Bay Sand... Where do | getto? Marina Bay Sands
': question,
: context

Need to find my way to Gardens by the Bay from... Where am | right now? Little India

el (o o) Increased dataset complexity (800+ samples) with
return res common Singaporean phrasing and more dataset variety

f from_to_gna(context):

FROM = |
TO How to get to Orchard from Novena by car? Fast... Where am | right now? Orchard

context question answer

How do | drive to Ang Mo Kio quickly? What route do | want to take? Fastest? Cheapes... Fastest
from_resp = qna(FROM, context) Eh, how do | go to Sentosa by bike (cycle) fro... Where do | want to go? Sentosa
to_resp = gna(TO, context)

Tell me if it is possible to get to Serangoon ... Where do | want to go? Serangoon Nex

urn from_resp[ "answer'], to_resp[" er' Can | cycle to Marina Bay Sands from Zoo? Where am | right now? Zoo

Accuracy 5.6% Accuracy 49.8%
Improvement of +44.2% against base model




Input: Current
location and
intended
destination

Google Maps
API

Real-Time Analysis

Real Time Advisory Engine

Extract polyline
information

Decoder

Route advisory referencing
polyline route coordinates

LTA Datamall
API output

NEA Weather
API output

D
T

Incident algorithm

Flags traffic incidents near
recommended route for user

awareness

Weather algorithm

Analyse real time and 2h forecasted

rainfall along route

Real-Time Weather Updates:

There is current heavy rain along Bishan

Road. Please drive carefully.



roduct Demo: Helping the “Busy Bee”

“What a rushed week! |
need to catch my
business flight to Jakarta
in 3 hours! How do | get
there quickly?”

31, Finance

Tue, 12 March
12:36am

howtogo «

S [start

¥ ¥ ¥ This is a travel advice bot powered by a
large language model (LLM). i 3% b
Looking for guidance on your journey? Just let us
know where you're headed and where you
currently are, and we'll provide you with the best
driving route! ¥

For example, you can say: "l am currently at

NEX, how do | get to Changi Beach? Give me the
cheapest route!" =

how to go from bedok mall to changi airport ah

Your starting location has been identified as
bedok mall, and your desination is changi
airport.

o
?

Open in Google Maps

Total Distance: 9.0 km
. Estimated Travel Time: 10 mins

#1 Directions:
Step 1: Head east on New Upper Changi Rd
Step 2: Make a U-turn

howtogo «
o

bedok mall, ana your desination is chang
airport.

Q

&% Total Distance: 9.0 km
_ Estimated Travel Time: 10 mins

¥ Directions:

Step 1: Head east on New Upper Changi Rd
Step 2: Make a U-turn

Step 3: Turn left onto Bedok S Rd

Step 4: Turn right onto Bedok South Ave 1
Step 5: Slight left to merge onto ECP toward
Changi AirportDestination will be on the left

I There are potential issues along the route
|| Please exercise caution and prepare for an
increased journey time.

| (21/3)23:37 Roadworks on ECP (towards Changi
Airport) at Bayshore Rd Exit.
- - wiiat Ao

Weather Conditions:
The weather looks clear along the route!




