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Transportation Center
 CITY CITY LOGISTICSLOGISTICS• “The process of totally optimizing the logistics and
 transport activities by private companies in urban areas while considering the traffic environment, traffic congestion and energy consumption within the framework of a market economy”
 Taniguchi et al. (2001)
 LOGISTICSLOGISTICS• “…part of the supply chain process that plans,
 implements, and controls the efficient, effective flow and storage of goods, services, and related information from the point of origin to the point of consumption in order to meet customer requirements”
 Council of Logistics Management (2001)
 Transportation Center
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Transportation Center
 CITYCITY LOGISTICSLOGISTICSKEY CHARACTERISTICS
 TWO WAY INTERACTIONImpact on traffic congestionImpact on urban fabric and environment
 Impacted by traffic congestion and constraints of urban fabric and environment
 CITY LOGISTICSUrban Traffic
 Congestion and Environment

Page 4
						

Transportation Center
 CITYCITY LOGISTICSLOGISTICSIMPLICATIONS
 NEED TO INCLUDE EFFECT OF CITY LOGISTICS DELIVERIES AND COMMERCIAL ACTIVITIES IN SIMULATION MODELS OF URBAN TRAFFIC
 MUST CONSIDER TIME-VARYING TRAFFIC CONGESTION AND OPERATIONAL CONSTRAINTS IN ROUTING AND LOGISTICS OPTIMIZATION MODELS
 CITY LOGISTICSUrban Traffic
 Congestion and Environment
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 CITYCITY LOGISTICSLOGISTICSMICRO-LOGISTICS
 Fine-grainedUrban micro-structureLimited vehicle accessDifficult to maneuver
 Small-quantity deliveriesHigh density of delivery pointsGrowing role for small specialized urban
 (green) vehiclesLow automation, critical human roleHigh operational and environmental costs
 Critical to optimize operations to minimize number of vehicles, travel kilometers and idle time
 Important role for collaborative logistics strategies
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 CITYCITY LOGISTICSLOGISTICSMACRO-LOGISTICS
 Coarse-grainedRegional and global scaleSpecialized facilities and equipmentHigh degree of automation and ICT use
 Large-quantity handlingLow density of delivery pointsLarger vehicles, consolidation
 Critical to optimize operations to maximize profit and gain efficiencies
 Important role for collaborative logistics strategies
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 MICRO vs. MACRO LOGISTICS ISSUES• Diverging imperatives of micro vs. macro logistics• In some communities (especially in US), transporters
 and fleet managers have addressed micro-level as if another set of nodes in macro-logistics network– e.g. send big trucks to make neighborhood supermarket deliveries
 • In other communities (especially in Europe), growth in suburban development with “big box” retailing to enable and leverage lower distribution logistics costs
 • Both approaches poor from sustainability standpoint• Implications for intelligent hierarchical logistics system
 design to support collaborative logistics strategies• Both micro and macro logistics benefit from greater
 ICT use and intelligent transportation technologies

Page 8
						

Transportation Center
 Convergence of location, sensing, telecommunication and automotive technologies for better transportation system safety, efficiency, and user convenience.
 Intelligent Transportation Systems
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Transportation Center
 TWO STAGES OF ITS DEPLOYMENT
 Like any application of computers and communications to complex systems, the process is moving through two major stages:
 1. The first stage mainly applies technology to specific tasks, but without changing their character or basic sequence.
 2. In the second stage, entirely new approaches to solving problems and conducting business begin to appear.
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 CommunicationsSatellite
 POSInformation
 Operations Control Center
 InternetConnection
 Source: Qualcomm.com
 Integrated Mobile Communications
 Terminal
 Technological Drivers
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 Information & Communication Technologies (ICT)Information & Communication Technologies (ICT)
 ITS for CommercialITS for Commercial Vehicle Operations (CVO)Vehicle Operations (CVO)2 ways Communication SystemsAutomatic Vehicle Localization (AVL);
 GPS
 and Supply Chain Management (SCM)and Supply Chain Management (SCM)EDI; ERP; MRP; RFID
 => Large amounts of realreal--timetime informationinformationon state of system at lower cost
 Technological Drivers
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 INFORMATION AND TELECOMMUNICATION TECHNOLOGY (ICT)
 Permeating the world of Transportation Systems through:
 Adoption as tool for better system management
 (ATMS, Fleet Management…)
 Ubiquitous availability of mobile information devices to users
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 Key enabling technologies:
 •Location via wireless-assisted GPS
 •Georeferencing via accurate GIS mapping
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 Satellite-based mobile asset tracking and communication: Tool for truck fleet management and freight tracking
 http://www.qualcomm.com/qwbs/fleetsolutions/homeland/index.html
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 Electronic Payment Services throughRFID Tags: m-commerce
 Return to list
 e-Drive
 Drive-thru fast food, gasoline,car wash, etc
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Transportation CenterAn early vision-- CVISN (See-Vision):
 Commercial Vehicle Information System Network FHWA, 1998
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Transportation Center
 TRANSPORTATION: PHYSICAL MOBILITY OVER SPACE
 • Limited growth in capacity, and in output (compared to information –voice and data--traffic)
 • Social expectations and public policy: diminished expectations of curtailed access, limited over time and space
 • Subject to considerable inefficiencies, high congestion, arbitrary rules for allocation and use of capacity
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Transportation Centerwww.qualcomm.com << BACK INDEX NEXT >>
 www.qualcomm.com << BACK INDEX NEXT >>
 To escape the physical world, People created a virtual world…
 http://www.qualcomm.com/main/ppt/PJ_lehman120601/3.html
 http://www.qualcomm.com/main/ppt/PJ_lehman120601/3.html
 http://www.qualcomm.com/main/ppt/PJ_lehman120601/index.html
 http://www.qualcomm.com/main/ppt/PJ_lehman120601/index.html
 http://www.qualcomm.com/main/ppt/PJ_lehman120601/5.html
 http://www.qualcomm.com/main/ppt/PJ_lehman120601/5.html
 http://www.qualcomm.com/
 http://www.qualcomm.com/
 http://www.qualcomm.com/main/ppt/PJ_lehman120601/5.html
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Transportation Centerwww.qualcomm.com << BACK INDEX NEXT >>
 www.qualcomm.com << BACK INDEX NEXT >>
 THE WIRELESS INTERNETWireless data rates continue to increase…
 http://www.qualcomm.com/main/ppt/PJ_lehman120601/7.html
 http://www.qualcomm.com/main/ppt/PJ_lehman120601/7.html
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Transportation Center
 New Opportunities are created when productsgo digital (Motorola, 2005)
 Today’s handset and mobile unit capabilities (cpu, memory,…) are comparable to large workstations of a few years ago.

Page 25
						

Transportation Center

Page 26
						

Transportation Center
 • Internet + mobility --TELEMOBILITY andTELELOGISTICS
 May entail changes in:– Nature of the activities themselves (doing what?)– Location/spatial characteristics of the activities – Inter-person and inter-firm interaction in activities– Process of activity generation and scheduling:
 more dynamic (real-time) activity generation and scheduling;
 Telemobility and Telelogistics
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 Development trend # 1:Handset Capabilities, Wireless Internet
 m-commerce
 e-logisticsm-logistics
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 Development trend # 2:Inexpensive wireless sensor networks
 Coming to markets near you in next few months…
 Relative low cost and high performance of such systems would enable deployment at larger scale than envisioned originally.
 In the limit, nano-scale sensors with massively parallel deployment.
 http://www.sensysnetworks.com/vsn240.html
 http://www.sensysnetworks.com/ap240e.html
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 Mobile units + wireless internet:
 Inexpensive wireless sensors
 Provides particle (user-centric)views of system
 Provides view from perspective of infrastructure or fixed assets
 REAL-TIME INFORMATION
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Transportation CenterExplosion of real-time information on system state
 Calls for methods geared for shorter term logistics applications, at micro and macro scales
 Calls for methodologies for real-time decision making under real-time information
 REAL-TIME DECISION-MAKING METHODOLOGIES,
 e.g. DYNASMART-X for traffic estimation and prediction.
 Dynamic vehicle routing and fleet management tools
 Platforms for collaborative logistics
 Calls for methods to extract knowledge from undifferentiated data KNOWLEDGE EXTRACTION, e.g. through data mining
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 • Irvine network overview:– 326 nodes and 626 links.– 70 actuated-controlled urban
 intersections.– 61 traffic demand zones
 – Morning peak period (4:00 AM – 10:00 AM)
 – 30-second observation intervals on 19 freeway links
 – 5-minute observation interval on 28 arterial links
 Estimation PredictionClock
 Network Simulation-Assignment Modeling for Advanced Traffic System Management
 REAL TIME DYNAMIC TRAFFIC ASSIGNMENT SYSTEM
 Development trend # 3:
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 Development trend # 4:Dynamic Decision Support Tools for
 Vehicle Routing, Fleet Management andCollaborative Logistics
 Subject to considerable academic development in the area of algorithm development and testing
 Rapidly coming to market, in conjunction with asset tracking and management technologies
 Prospect for tie-ins with predictive traffic management tools, e.g. DYNASMART-X
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Transportation CenterExample: Vendor-management Inventories (VMI) Online Inventory Routing Problem OIRP Instance
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 Retailer 3
 Retailer 2Retailer n
 Retailer 1
 Retailer n-1
 DistributionCenter
 En-Route Diversion!
 Demand Disruption Occurs!Plan is updated based on projected state of the system
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 Recent development in OIRP: Giesen, Mahmassani and Jaillet (2006)
 • VMI Agreements and Vertically Integrated Distribution Systems
 •Extend Dynamic Vehicle Routing Problems to Incorporate Inventory Control
 • In all previously studied Inventory Routing Problems Inventory Routing Problems (IRP)(IRP) routes are not modified after leaving the routes are not modified after leaving the depot depot (Baita et al, 1998; Campbell et al, 1998; Kleywegt et al, 2002)
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 Results Summary (for scenarios studied)
 • On-Line Strategies RDE and RDE+div :
 – Decrease Average Total Cost by 21% vs. BENCH
 –– Decrease VariabilityDecrease Variability in Average Cost
 – Benefits tend to be higher when clusters of customers are close to each other and/or near to the depot (case 3)
 • Benefits of dynamic strategies tend to increase :
 – with higher inventory costs
 – with greater demand variability
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 Real-Time Info for Operational Decisions
 HYBRID APPROACHES:
 Optimize for Predicted Conditions
 React to deviations from forecast conditions
 requires logic for checking, identifying deviationstriggering action: plan modification, rapid response, etc…
 APPLICATIONS:Traffic network management– route guidance, traffic controlReal-time fleet operations – truck dispatching, load acceptance and
 assignmentCollaborative logistics -- online inventory routing
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Transportation Center
 IN CONCLUSION• TRADE-OFFS BETWEEN ADDITIONAL COST AND
 ENHANCED QUALITY OF LIFE– for many areas, the choice is made; many others are getting on board
 • SUSTAINABILITY IN A WORLD OF ECONOMIC EFFICIENCY: Must learn to factor in full costs
 • STRONG IMPERATIVE FOR COLLABORATIVE LOGISTICS SCHEMES AT MICRO URBAN LEVEL
 • KEY ROLE for INTELLIGENT TRANSPORTATION TECHNOLOGIES to support efficiency, sustainability and security for micro and macro logistics
 • TECHNOLOGY PAYS FOR ITSELF: productivity gains to private actors justify investment for societal objectives
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Transportation Center
 Improving Supply Chain EfficiencyESCM vs. Manual per Shipment
 for Airlines
 for Truckers
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Transportation Center
 MUST SECURITY IMPEDE EFFICIENCY?
 The Role of Intelligent System Technologies
 The promise of greater efficiency and improved mobility can be the carrot that will induce ambivalent actors throughout the supply and distribution chain to participate in making the Nation’s intermodal freight system more secure against vulnerability threats
 IN CLOSING…
 http://theurbanrancher.tamu.edu/vegetables/carrot.jpg
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 Inaugural William O. LipinskiSymposium on Transportation PolicyChicagoOctober 15, 2007
 LIGHT AT THE END OF THE TUNNEL?
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