Public Transit Optimization for
Istanbul Metropolitan I\/Iunicipali’Eyﬁ

Rob Pratt, Senior R&D Manager
Pelin Cay, Analytics Center of Excellence Manager

Sertalp B. Cay, Senior Operations Research Specialist

(g

S/ \S EXI Lo R E Copyright © SAS Institute Inc. All rights reserved. :>.SaS




SASE

Project Overview

USTDA v

U.S. TRADE AND DEVELOPMENT AGENCY
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US agency grants $5 million to
Istanbul Municipality to improve
transport network

METROPOLITAN

MUNICIPALITY
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USTDA and Istanbul Partner to Support Transportation
Infrastructure

Istanbul, Turkey  Today, the U
ofagrant
Manicipality USTDA' assistance funds  plot project to improve

congestion and optimize public In Tusrkey's lergest city

USTOA is committod to supporting Turkey's smart city goals, and this partnership with
stanbul will have a definite impact on one of the word's
<aid Tosd Abesjana, Chiet O

gest and

rating Officer and Head of Agency. “Throu
ative, we are engaging

ure

s and creating nique opportunities

forUs. industry”

USTOA' grant istion of sn arificis! intelligence software analytics
Jat

m to evaliate Istanbufs road

plat fic, optimize public transportation, manage traffic
incidents and adapt to changing patters. Combined with other sensor and networking

. the project’s data snalytics tool, which will be provided by North Carofina-based

ne picture of [stanbufs traffic conditions.

“Theus.
‘Amibassador to Turkey David M. Sstterfield. "USTDA's early stage project preparation tools are providing crtical support to Tuskish cities as they transfom o better serve theit citizens. e
d 10 partner with the ci

/ssi0n to Turkey is committed to supporting smart city development” said US.

are del sportation network”

Istanbul Mayor Ekrem Imamogiu added, " believe the data analytics pltf by USTOA will ions to the digital Istanbul. This valuable
cooperation will benefit allIstanbulites, and our good relations will caly strengthen in the future”
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Istanbul Metropolitan Municipality
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Map reference: http.//www.maphill.com/turkey/istanbul/location- maps/savanna-style-

map/highlighted-country/ “most c ested city

int orld”
Tomtom Tr Report, 2021
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2020

Forecasting
Transportation
Demand & Traffic Flow

SAS EXPLORE

IMM / SAS Turkey

Detection of
Traffic Anomalies
& Congestions

o

Low risk projects S
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Optimization of
Public Transportation
Systems

cale of operations



Business Problem
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Project Goal
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Improvement ldea

Flexible System: Allow drivers to serve in differentroutes

How to optimize?
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Problem Size

Over 240 billion
combinations

SAS EXPLORE

Challenges
197
=

Nonstandard Rules

Overtime
Work hours
Bus travel
Transfers
Double shifts

Feasible Plans

Requirement for
easy-to-understand
changes



Diagnostics with SAS Visual Analytics
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Wait
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Rush Hours Long Waits
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Custom Tailored Multi-Step Approach
with SAS Optimization

Mix-and-Match . Driver-Cycle . Driver-Bus

Service Assighment Assignment Assignment
P b Y
' [
G ,° p—
enerate 4 ‘ 1 [
; 1
o
Partial Cycles Timetable Final Plan
Target Long Waits Rush Hours

Minimize lost time Minimize bottleneck

Improve Existing System: Applicable
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Results: Sahinkaya

Success Criterion: Reduce number of buses by 1

. Estimated 10-
Kilometers

# Bus # Driver ) Year Net Benefit
Driven
($)
Existing Plan 105 147 2930 / day :
Proposed Plan 102 144 2967 / day 860K
-3 -3 +37
Change -2.85% -2.04% +1.26% +860K
SAS EAPLORE



Results: Anadolu

Estimated 10-

# Bus # Driver Kilor?eters Year Net Benefit
Driven
($)
Existing Plan 241 324 7919 / day :
Proposed Plan 237 319 7992 / day 1.28M
-4 -5 +73
CIEEE -1.65% -1.54% +0.92% +1.28M
SAS EXPLORE
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Advanced analytics
tools & domain
expertise
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Summary

Flagship credential in
smart city area

USTDA Public Report
ClIO Impact Letter
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2022 Metro Area Rankings*

Rank City Country Population
1 Tokyo Japan 38M
2 Delhi India 33M
3 Shanghai China 29M
4 Dhaka Bangladesh 23M
5 Sao Paulo ABF&ZP) 23M
6 Mexico City &Mexico 23M
/ Cairo /( /EQ;N\\ 22M
8 Beijing China 22M
9 Mumbai ) IAdid ) / 21M
10 Osaka Japan 20M
11 New York Mtates 19M
12 Chongging China 17M
13 Karachi Pakistan 17M
15 Kinshasa RepublicofCongo 16M
16 Lagos Nigeria 16M
17 BuenosAires Argentina 16M
18 Calcutta India 16M
19 Manila Philippines 15M
20 Tianjin China 15M




Questions?
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Rob.Pratt@sas.com
Pelin.Cay@sas.com

Sertalp.Cay@sas.com
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Level Up Your Skills in Al and Analytics

#ExploreSAS
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