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Iconic Representation of Smart City - Logistics 

Å Logistics is one of the keys to distinguish RICH and POOR countries, the Logistics GAP continues;  [World Bank 2013]. 

Å Logistics is the 3rd largest industry sector in developed economies, contributing up to 15%+- of GDP. Germany, annual turn-over 210B 
Euros, US: U$1.4 T; Emerging economic countries, China, US$1.4 T; [German House, NY 2013];  

Å Logistics is THE KEY for economic competitiveness, growth and poverty reduction, [World Bank Trade Logistics Survey 2013]. 

Å Logistics is THE enabler in Domestic and International Trade Flows [World Bank 2013]. 

Å Logistics is the Chief driver for top performance.  

Å Countries that pursue progressive logistics reforms, continue to improve their economic performance.  

Å Developed countries continue to build the INFRASTRUCTURE and LOGISTICS and in Green logistics [World Bank 2013].  

Å How good your logistics is, determines how good your economy will be  Č How Smart your city will be 
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  1.  50-100 years of effort - Smart City  
                 From civilisation to modernization 

               Where we are at 

 

 





 100 years effort ς Smart City 
                      Civilization ---------  >    Urbanization   ----------- >     Modernization --------- >   Personification 
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     2. The enabler  
Innovation ICT underpinning Smart City 

 

 

 



 Enabler ς Communication Devices                      

Civilization ---------  >    Urbanization   ----------- >     Modernization --------- >   Personification 
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 Enabler ς Communication Infrastructure                     

Civilization ---------  >    Urbanization   ----------- >     Modernization --------- >   Personification 
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 Enabler ς Information Network                     

Civilization ---------  >    Urbanization   ----------- >     Modernization --------- >   Personification 
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 Enabler ς Embedded Systems 
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 Enabler ς Big Data Management 
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Iconic Representation of Smart City - Logistics 

2013 



Smart City 
The world since mid 2000s   



Smart Grid   

The No.1 successful evidence and RoI 



Smart Transportation  
The No.2 successful evidence and RoI 

http://connectedcarexpo.com/smart-transportation-innovation-coalition-
stic/ 

London Airport2013 



Smart Home 
The world effort since early 2010s   



Smart Manufacturing 
The world effort since 1980s   
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Smart Medicare 
The world effort Since 2000s 

Robotic surgery and remote operation 



Defence Modernization 

5000 years of history, 2000BC vs 2000 AC, People and Technology 



3. Logistics ecosystems 



Ecosystem inspired Computing 

Key features 
Self organization 
Self sustain 
Dynamic Architectures 
Temporary coalition 
Mutual benefit 
 



Logistics 

ÅLogistics is about movement of people, goods 
and services to the right place, at the right time, 
with the right people and material handling. 

 



Logistics, Transportation, Supply Chain 

Time, JIT, QoS, Security, Safety, Heterogeneity, Optimisation, Efficiency, Productivity 

150BT/Day 

Trade Logistics=SC; Logistics Providers = Transport Logistics Operators = Supply Chain Services Specialist. Concepts differences. 
Logistics: horizontal: SC: Vertical. SC: inventory replenishment of goods; Logistics: transporting goods, & people & services.  
SC: 90% by volume are materials/semi-products, 10% are consumer goods; 40% Cargo Goods by Value are transported by Air.  
The more the trade, the more services, more jobs and better economy.  

Retailer 



Commercial vs Defence Logistics 
 
 

Top 10 Similarities  
 

Top 10 Differences 
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Commercial vs Defence Logistics 
Similarities 

Commercial Logistics and  Defence Logistics 

1. Requirement ς ǇƭŀŎŜΣ ǘƛƳŜΣ ǎǇŀŎŜΣ ŎƻǎǘΣ ǉǳŀƭƛǘȅΣ ǉǳŀƴǘƛǘȅΣ ƘŀƴŘƭƛƴƎΣ ΧŘŜŦƛƴƛǘƛƻƴ 

2. Model ς Joint partnership, networked of operators and operations 

3. Intelligence ς Data & Information 

4. Tools- Use of facilities, infrastructure, resources, technologies 

5. Services & Operations ς (WH, DistriΧύ 

6. Mode of Op - air, sea, land, cyber, space  

7. Fuel ς lower the cost, sustainable 

8. Performance measures - productivity, efficiency, optimisation, cost-benefit 

9. Environment ς complex, competitive, uncertainty, dynamic, un-predictable, 
crowded, connected, collective, constrained 

10.Attacks ς deny, corruption, interruption, disruption, security, safety, trust, risk  
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Commercial vs Defence Logistics 
Differences  

Commercial Logistics 
1. Purpose-business growth, cut the cost, 

increase revenue 

2. Objectives ς bottom-line, customers  

3. Customer - B2B, B2C 

4. Focus - manufacturers and trade, 
supply chain 

5. Supply Chain  -  value Chain  

6. Asset - someone else asset, standards 
and automation 

7. Stock ς minimum 

8. Management - distributed  

9. Providers ς partners, alliances, 
consortium 

10.Situation - harmless 

 

 

 

Defence Logistics 
1. Purpose-enable capability, agility, 

sustainment 

2. Objectives - save lives, win the war 

3. Customer ς gov, public 

4. Focus - maintenance, sustainment, wind-up 
operations 

5. Supply Chain ς chain of supply 

6. Asset ςits own asset, safety, reliability, 
availability 

7. Stock ς maximum 

8. Management - centralised 

9. Providers - Coalitions forces, integrated 
services, Defence + civilian  contracts 

10.Situation ς dangerous, violent, lethal 
27 



Difference between the three types of 
Logistics 

Business Humanitarian 

Goal Customer, cost 

(profit) and time 

Alleviate the suffering 

of vulnerable people 

and minimize the 

deprivation costs 

Design Customer demand Vulnerability needs 

Pattern of 

occurrence 

Repetitive ï less 

uncertainty 

Unpredictable ï high 

uncertainty 

Demand for 

resources 

Less fluctuations High fluctuations 

Competition Yes No 

What is at 

stake? 

Profits, reputation, 

business 

Life, reputation, 

suffering 

Keenan D. Yoho, Sebastiaan Rietjens, Peter Tatham, (2013) "Defence logistics: an important research field in need of researchers", International Journal of Physical Distribution & Logistics 

Management, Vol. 43 Iss: 2, pp.80 ï 96 



4. World wide research  
Issues and our work 
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USA Trade Logistics Will Triple in 20 yrs 
Example USA - the Economic Superpower   

Shipping containers and the growth of global trade will double in 
the next decade [worldpress May 30, 2013 by Marty Lariviere] 

Blue Ribbon Panel of Transportation Experts Steve Adams, 
City of Riverside, CA Thursday, August 15, 2013 SCAG Goods Movement Task Force September 21, 2005  

http://operationsroom.wordpress.com/author/mlariv/
http://operationsroom.wordpress.com/author/mlariv/


World Trade Logistics Will Triple in 20 yrs 
Developed and Emerging Countries 



Australia Trade Logistics Will Triple in 20 yrs  
Source: Port Handbooks 2011 



Global Issues 

1. Homeland Security 

2. Congestion (Roads & Ports) 

3. Collaborative Logistics 

4. Carbon Footprint 

5. Big Data Management 

 

 



Global Issue 1 ς Homeland Security 

35 
Technologies: X-Ray, Sniffer, CT-Scan facilities, Goods Tracking, Container tracking; Material tracking; RFID; Sensors;                
Facility scattered, no way to screen all; no methods to track beyond borders, information and data interoperability.  

Regulations: Homeland security; National security measures; different countries, different priority; my way is the 
best way, mutual recognition; Information sharing between Governments; between Logistics and SC providers; 

Two key Areas 



Research into Transport Security 

Our Work  
1. Ambient Security, Logistics Network and Inter-modal;  
        ARC LP0349100, 2003-2006; PATREC, 2003-2007; StatOilHydro 2009  
1. Trust  - ARC LP  0560346,    2005-2008  
2. Risk   -  ARC LP 110200118, 2012 - 2015 

 
 

Outcomes 
 
 

 

Å 5 grants obtained 

Å 5 preliminary patents filed 

Å 5 Post-Docs supervised 

Å 6 Keynotes delivered 

Å 12 PhD theses completion 

Å 3 Books Co-Authored 

Å 30+ Tier 1 Journal Papers 

Å over 200 Scientific Papers 

 



Inter-modal Security 

Technology underpinning the 
above are: 
Å RFID tamper detection  

Å Logistics Network Security 

Å Supply Chain Security 

Å Barcode Watermarking 

Å Information Security 

 

Security help identify and measure the Logistics operation security and vulnerability, 
monitoring and control of malicious activities, through IT. It also detects the attacks, fraud, 
and intrusion etc. 

data mining, log mining, process mining Ambient Security  



Logistics Network Attack is described as operations to disrupt, deny, 
degrade or destroy logistics communication data within nodes, hub and 
networks. Logistics Network is widely shared, it is easier and vulnerable 
against attack such as Eavesdropping and Traffic Analysis etc.  

Attacks Security Analytics 

Addressing 



@iiWAS 2007,  Dec 2007, Jakarta  39 

Trust 

Å Trust 

Å Definitions of Trust 

Å Trustworthiness 

Å Reputation 

Å Definition of Reputation 

Å Ontology and Trust 

Å Trust Relationships 

Å Reputation Relationships 

Å Recommendation Relationships 

Å Third Party Relationship 

Å Reputation Query Relationships 

Å Reputation for Trustworthiness 
Prediction 

Å Business Intelligence 

 

 

Trust is defined as the belief the trusting agent has 
ƛƴ ǘƘŜ ǘǊǳǎǘŜŘ ŀƎŜƴǘΩǎ ǿƛƭƭƛƴƎƴŜǎǎ and capability to 
deliver a mutually agreed service in a given context 
and in a given time slot. 

ÅLogistics  provider 
ranking systems 
ÅSearch engine to 

find service 
providers 
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Â    Risk evaluation involves the determination the probability of failure and the  
      consequences of failure. 
 
Á    The possible Risk is a combination of: 
ω    The probability of failure of the business activity  
ω    The consequences of failure, and 
ω    The financial, human or resources loss probability. 

 

Risk 
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     Future Work 
 

ÅReal Time Information Mining and Sharing for Ambient 
Security 

ÅBuilding and maintaining the trust; and predicting 
trustworthiness of Partners; Trust relationship mining,  

ÅCascading failures arising from dependencies, Value at 
Risk models,  

ÅAdoption in governments, extended enterprises and 
consortium logistics. 

ÅAdoption in Defence Force. If we have logistics failure, it 
could result in high casualties, and high consequences. 

 



Global Issue 2 ς Congestion on Road 

California, the Petrol wasted in congestion/ wk 
could allow UA to circle the world 10trips/pw) 

Creating more lanes?, UCB PATH 
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Congestion is a Logistics Issue 

It is NOT the infrastructure itself or who built it, who use it, who planned it, who paid for it.  
Civil Engineers, Businesses, Governments or General public are not accountable or 
responsible for the congestion. The lack of Logistics professionals, their participation in 
planning and design of the logistics infrastructure are the key to the problem. 

 

 

2 key Areas 

Å Existing infrastructure: Optimising of Infrastructure and Resources;  Our aim is to build 
Virtual Logistics Infrastructure for better use of physical infrastructure through Internet 
Communication, WSN, Google Traffic, iApp, GPS, etc.. Traffic conditions prediction , 
routings and  routes recommendations.   

 

Å New infrastructure: solve the problem, not just  shift the problem, or not solve the 
ǇǊƻōƭŜƳΦ .ŀǎŜŘ ƻƴ ŘŜƳŀƴŘΣ ǇǳǊǇƻǎŜ ƻŦ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΥ ŦƻǊ ǿƻǊƪΣ ōǳǎƛƴŜǎǎΣ ǘƻ ǿƘŜǊŜΣ Χ 
requirement for the roads, ports, distribution, trade demand, population growth, budget; 
ǳǊōŀƴ ǇƭŀƴƴƛƴƎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎ ΧΦ ǘƘǊƻǳƎƘ Complex System Modelling and 
Simulation(Not 4 vars, but 20-100 vars, simulations )  

         

 

         



Optimising Existing infrastructure 
 

through Virtual Infrastructure for  
better use of physical infrastructure   

Road 
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Real Time Traffic Prediction using 
Wireless Sensor Networks & Data 
Mining 

Aims: 
ω Traffic flow Prediction in motorways and 

arterial roads 
ω Traffic Congestion Forecasting  and 

Management through Real-time data mining 
 
Challenges: 
ω Smart system to predict traffic on existing 

infrastructure 
ω Traffic prediction models on arterial roads 
ω Manage congestion in real-time 
 
Outcome : 
ω Traffic prediction and simulation System based 

on historical data and real time sampled data 
ω Develop new prediction algorithms 
ω Enable management congestion in real-time 

 

Our work ςTraffic Prediction and Management  
 ARC LP 0990610, 2009-2012  Main Road WA 

3 things 
1. Where to put the sensors 
2. Noisy on the data 
3. Sharing of Information with 

road users 



Short-Term Traffic Flow Forecasting Using the 
Taguchi Method 

47 

The amount of input patterns captured by the on-road 

sensors is large, not all input patterns are useful to 

predict the future traffic flow. The inclusion of useless 

input will mislead the neural network model prediction. 

 

Taguchi method, a robust and systematic optimization 

approach for designing reliable and high-quality models,  

 

Case Study, develop a short-term traffic flow predictor 

based on past traffic flow data captured by on-road 

sensors located on a Western Australia freeway 



0 100 200 300 400 500 600
50

55

60

65

70

75

80

85

90

95

100

 

 

estimates

actual

Hybrid exponential smoothing and Neural Network algorithm for 
short-term traffic flow forecasting 

 The mean relative absolute error 
obtained by the neural network (with 
exponential smoothing) is 4.5648%  
and the accuracy is 95.4351% 
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Blue represents the real data of traffic flow; yi is the real data, 
Red represents the prediction of traffic flow; Ȉi is the 
prediction 
Sampling time is 60 seconds (1 minute). 
Mean relative absolute error indicates the differences 
between the real data and the prediction. 
 

Cars 

Minutes 



Real-Time Traffic Flow Visualisation 


