
Real-time Solutions 

 

 for  
 

Smart  Road-Transport 

Systems 



Transport Disaster 

We have to look for real-time solutions 



Interdisciplinary Approach 

1.  Data Mining & Machine Learning 

2. ICT Technology (HWdSW) 

3.System on Chip (VH) 

4. IoT Technology 

5. The Smart sensor + MEMS 

6. Cosmos Technology 
 

  



1. The Smart sensor + MEMS  



Wireless Sensor + MEMS 

Univ. Washington solution & Univ. Michigan solution 



The Self-powered Wireless  

Sensors (SWS): 

The continuous long-term health monitoring of pavement structures 

for damage diagnosis (Michigan University) 

Interface 

Board 

Piezoelectric 

Transducer 

Sensor 

Electronics 



2. Cosmos Technology  

•Czujniki dalekiego zasięgu oraz  

•GPS  



 M2M Communication 

The interconnections are dynamic  

and flexible, changing in realTime 

 

• M2M Communication 

• M2M Data/BigData 



M2M Data/BigData 

 



Big Data 

Volume 

Velocity Variety 

Veracity 

Big Data 

 



BigData  

Processing 

 

 

Map-Reduce Process 



5. System on Chip  

(Virtual Hardware)  



CPU, & SIMD  

CPU 

MPSoC 

(Core Technology) 

http://upload.wikimedia.org/wikipedia/commons/7/77/Galera-Politechnika_Gdanska-2008.jpg


New Architecture - MPSoC 

 

 

 

 

 

 

 

 

 

 

 

RISC ……. RISC 
Semaphores 

Instruction 

Cache 

Local instruction bus 

Local data bus 

Global bus 

interface 

On-chip 

memory 
Global 

semaphores 
Global bus/NoC 

 

 

 

 

 

 

 

 

 

 

 
Off-chip 

memory 

(Chip) 



Detection of threats 

occurring on the steel bridge  
 

              

Training & Testing Data 

 

Bus/NoC 

(Host) 

Random number generator 

a1= net training 

 
e1= |a1 - t1| 

 

 (Slavers) 

j = j + 1; 

if j < J; 

m = 1:R, k = 1:C,  

mse = mse + e(m,k)^2; 

Collection of results: NN, EE; 

 

e2= |a1 - t1| 

 

ai= net training 

 
ei= |ai - ti| 

 

am= net training 

 
em= |am – tm| 

 

a2= net training 

 

    

  CPU1                                     CPU2                                          CPUi                                           CPUm 

(MonteCarlo Simulation + MES Analysis + ANN + MPSoC) 



6. IoT Technology  

1.7 trillion $ in 2020 





IoT 

Internet 

Wireless 

Technologies 

Micro 

Electro 

Mechanical  

System 

(MEMS) 

Internet of Everything 

M2M Data & Communication.  



GPS + RTK 

/Cloud 



7. Application  



WSN 

Remote Sensing for Pavement  

Management 



Electromagnetic 

Spectrum 

800 nm do 1 mm  

Planck eq. 



Dynamic accessibility 
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Example of the 

differences between the 

shortest 

route estimated by static 

methods 

and by dynamic methods 



Dynamic effects on  

static maps 



Intelligent bridge 



Intelligent bridge 

Monitoring in Real Time

GPS + Wriless Sensors 



 Real-Time Security 

„IoT” Technology 
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The bridge-car Talking 



 

 

 

 

M2M data mining 

Cloud 

Smart 

sensors 

Wireless internet 
The real world 

 

The virtual world 
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The bridge-car Talking 
 

(Real-Time Security) 

with neccesary tools 

Smart sensors are used to recognize 

not only the real information 

but also abnormal information 

Brain-Mind Integration 



Wyniki końcowe 

1.Jest to badanie w kierunku  

    interdyscyplinarnym wykorzystując tempo: 

• Matematyki 

• Informatyki 

• Geodezji 

• Sensor & Micromechatroniki 

• Budownictwa Drogowego 

• IoT & ICT Technologii 

• Innych Technologii 



The Internet of Thing and   

the Brain of Thing 

 
  Chi Tran 
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