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Abstract:  Sustainable mobility is a challenge with pollution playing a major role. Alternative Transport is important because it 

enables sustainable mobility. Intelligent transportation systems(ITS), battery assisted electric vehicles, carpooling, regulations and 

policies towards moderation of vehicle usage and reduction in pollution, carbon emission are in vogue and much literature is 

centered around them. This paper presents a review of 30 articles surrounding ITS, sustainable transportation models for 

transportation management and policies. 
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I. INTRODUCTION 

Transportation enables movement. from one location to another. You can travel by  air, rail, road, water and other modes. 

Considering suppressed demand of transportation disadvantage helps in assessment of suppressed demand in traffic [1]. In particular, 

whilst increasing car ownership and use has obviously delivered significant benefits to individuals, at the societal level it has also led 

to an array of economic, social and environmental impacts which require the attention of policy makers. In this regard, it should be 

noted that rural areas face a number of distinct challenges, investigating individual level factors influence on demand responsive 

transport system(DRT) will help in recommendation for DRT systems [2]. Traditional models of individual and household travel and 

activity behavior are estimated using travel diary datasets that ask a small subset of the population of interest to record over a period 

of one or two days which activities were conducted where, when, for how long, with whom and using what mode of travel. Inference 

of travel demand estimation with GPS data and error reduction using monte corlo- random utility maximization(RUM) methods for 
comparison of models of travel demand analysis [3]. 

Transport sector Investments have a long term life span and high costs. Cost-benefit analysis concept is preferentially used 

worldwide. Constrained travel demand model and rule of of half proof is provided resulting in economic formulation [4]. The vehicle 

emission dispersion is a major environmental problem. Dynamic modeling and use in designing pollution-aware traffic controllers 

can be the solution. The model has to be as accurate as possible, yet numerically simple enough to be used for control design purposes, 

the model designed to control and regulate traffic pollutants [5]. Rural and urban areas in developing and developed countries face a 

host of barriers to creating a sustainable mobility form. These barriers may be physical, such as inadequate public transport and 

infrastructure or low population densities, which are entrenching car dependency, as well as behavioral, for instance the social status 

associated with car ownership [6] [7]. Physical, soft and knowledge policies are considered for sustainable road transport [6]. The 
authors reviewed travel behavior studies based on trajectory databases [7]. 

 The first and one of the most important steps in the process of traffic volume prediction is to estimate the number of trips generated 

in each traffic zone. Two widely-spread methods that are used for prediction are "multiple linear regression" and "cross classification" 

techniques, an alternative fuzzy based model is proposed [8]. The problem of interest is the following: subject to a given budget, 

determine which links from a network need improvement (capacity increase) and decide how much budget should be allocated to the 

links so as to maximize the improvements in both efficiency (total system travel time) and robustness (to be defined) of the network 

[9]. 
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RELATED WORK 

Maria et al. [10] offered a systematic approach to assess the interaction of policies for energy in transport with sustainability 

principles expressed with the Millennium Goals, and reaffirmed in Rio+20 and other major assessment studies such asthe Global 

Energy Assessment. Decision-makers could findpractical value in the knowledge it offers to understand interactions and the 

possibility of multiple vistas: e.g., itcould help highlight areas of concern and areas of opportunity or help understand critical links 

within a contextualized set of policies. That approach had also limits. It was a resource intensive exercised that requires extensive 

documentation and up-to-date contextual knowledge, capabilities to gather facts and to explain the observed interactions. The 

approach can be potentially susceptible to misuse biasing results to favor a particular decision. 

Sebastian et al.[11] proposed a theoretical grounding of soft transport policy measures that aim at promoting voluntary reduction 

of car use. A general conceptual framework was first presented to clarify how hard and soft transport policy measures impact on car-

use reduction. Two different behavioral theories that had been used to account for car use and car-use reduction are then integrated 

in a self-regulation theory that identifies four stages of the process of voluntarily changing car use : setting a car-use reduction goal, 

forming a plan for achieving the goal, initiating and executing the plan, and evaluating the outcome of the plan execution. A number 

of techniques were described that facilitate the different stages of the process of voluntary car-use reduction and which was used in 

personalized travel planning programs. 

Margareta et al. [12] presented a paper to chart soft policy programs of the type personalized travel planning that had been 

implemented in Sweden. Long distances, a sparse population providing poor support for public transport, a cold climate, and a high 

incidence of cars, simultaneous to the industry investing in doubling public transport’s market share, all make it important to attempt 

to answer the question of whether or not soft policy programs implemented in Sweden are as cost-effective in reducing car use as in 

the other countries where that had been implemented. The next two sections deal, in outline, with the implementation and the 

demonstrated effects of personalized travel planning programs in other countries. With that as a backdrop, an overview of Swedish 

programs was then presented. As these are of poor quality in international comparison, the paper was concluded by discussing what 

can be done to improve them. 

Yang Yue et al. [21]  Self-containment of employment and jobs-housing balance have been used to examine commuting patterns 

from different perspectives. Appropriate jobs-housing ratio may achieve high self-containment. However, self-containment may be 

affected by other factors. In this study, the spatial variation of self-containment of employment and jobs–housing balance is examined 

with job types, location, and housing prices using the cellphone data in Shenzhen, China.  

Marianne Hatzopoulou et al. [23] Mitigating the substantial undesirable impact of transportation systems on the environment is 

paramount. Thus, predicting Greenhouse Gas (GHG) emissions is one of the profound topics, especially with the emergence of 

intelligent transportation systems (ITS). We developed a deep learning framework to predict link-level GHG emission rate (ER) (in 

CO2eq gram/second) based on the most representative predictors, such as speed, density, and GHG ER of previous time steps. In 

particular, various specifications of the long short-term memory (LSTM) networks with explanatory variables were examined, and 

were compared with clustering and the autoregressive integrated moving average (ARIMA) model with explanatory variables. The 

downtown Toronto road network was used as the study area, and highly detailed data were synthesized using a calibrated traffic 

microsimulation and MOVES. It was found that LSTM specification with speed, density, GHG ER, and in-links speed from three 

previous minutes performed the best while adopting two hidden layers, and when the hyper-parameters were systematically tuned. 

Adopting a 30-second updating interval slightly improved the correlation between true (simulated) and predicted GHG ERs  (from  

predictive  models),  but  contributed  negatively  to the prediction accuracy as reflected in the increased root mean square error 

(RMSE) value. Efficiently predicting GHG emissions at a higher frequency with lower data requirements will pave the way for 

various applications, e.g. anticipatory eco-routing in large-scale road networks to alleviate the adverse impact on global warming. 

Sesham Anand et al. [28] Socio-economic status of the traveler are considered for trip planning. Model of  trip-planning using 

socio-economic constraints is presented. T The real-time travel information of trips is gathered.. 

Sesham Anand et al. [29] The proposed model maintained a substantial trade-off between multiple performance metrics, though 

the trip mean model performed statistically. 

Sesham Anand  et al. [30] Intelligent transportation systems (ITSs) for trip planning are discussed. Clustering and evolutionary 

computational algorithms are discussed in this review with a motive to design a trip planning model. 

The remaining articles algorithm/model and purpose are listed out in table I 
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CONCLUSION AND FUTURE WORK 

This paper is motivated by the importance of determining how many traffic road-based surveillance units (RBSU) should be 

deployed and where to be deployed along a given route to obtain travel time estimations with least errors. The ad-hoc approach to 

this problem has been the equidistant segment configuration (e.g. every quarter -mile, half-mile or one-mile intervals).RBSU 

deployment problem: Given a route with known traffic characteristics find the optimal number and location of roadway segments for 

RBSU deployment that will minimize the estimation error of a selected travel time function. This paper presents a review of 30 

articles surrounding ITS, sustainable transportation models for transportation management and policies. 

REFERENCES 

[1] Yavuz Duvarci and Shoshi Mizokami,"A suppressed demand analysis method of the transportation disadvantaged in policy 

making", Transportation planning and technology, Vol. 32, No. 2, pp.187-214, 2009. 

[2] Chao Wang, Mohammed Quddus, Marcus Enoch, Tim Ryley and Lisa Davison, "Exploring the propensity to travel by demand 

responsive transport in the rural area of Lincolnshire in England", Case Studies on Transport Policy, Vol. 3, pp.129-136, 2015. 

Table –I Role Of Algorithm/ Model And Purpose 

 

 Algorithm/Model Purpose 

Håkansson et al. [13] Map matching algorithms GPS-based data are becoming a 

cornerstone for real-time transportation 

application 

Milos Balać et al. [14] Lammer’s adaptive traffic signal control The imputation of road flow capacities 

and estimating the impacts of congestion 

and crossroads on travel time will be 

presented and investigated. 

Chao Wang et al. [15] Spatial Analysis Impact of public transport usage on 

cancer coverage. A balanced transport 

and public health policy is required to 

achieve the best health outcome 

S. Chiou et al. [16] Generic optimization problems A greater gain of achieving road network 

robustness whilst incurring less sub-

optimality loss against uncertain demand 

as compared to other alternatives 

G. Karoń  et al. [17] V-model of systems engineering have 

been presented as structure of ITS project. 

evaluation of ITS project with use of 

transport model. 

 

P. He  et al. [18] A novel framework is proposed to 

separately predict the riding and waiting 

time of a given journey 

investigate the problem of travel-time 

prediction for bus journeys that takes into 

account a passenger's riding time on 

multiple bus trips, and also his/her 

waiting time at transfer points 

(interchange stations or bus stops). 

GABORIEAU et al. [19] Procedures to implement mandatory 

validation for increased commercial speed 

and total dwell time 

Procedures to implement mandatory 

validation for increased commercial 

speed and total dwell time 

Georgina Santos et al. [20] compare 

current road fuel taxes and corrective 

taxes, estimated on the basis of negative 

externalities from road transport 

 

Fuel efficiency increases as a response to 

higher fuel taxes.  

Rassafi et al. [22] Double-frontier cross-efficiency method 

for road safety 

Measure the RSP of 31 iranian provinces 

by proposing and implementing a novel 

integrated CEM 

D. Chen  et al. [24] Optimized Traffic flow prediction 

algorithm 

of radial basis function neural network 

based on an improved 

artificial bee colony (ABC) algorithm in 

the big data 

environment 

Measured traffic flow improvement 

Sonja Haustein et al. [25] Compare battery electric vehicle and 

conventional vehicle usage using online 

surveys 

CV user and BEV users are distinct target 

grips that differ in demographics, 

mobility patterns and attitudes on BEV 

Yang Yue et al. [26] POI-based mixed use and neighbourhood 

vibrancy 

Influence of density on neighbourhood 

vibrancy 

P. Typaldos et al. [27] Feasible direction algorithm Minimization of fuel consumption of a 

vehicle, by optimizing its kinematic 

trajectories 

http://www.jetir.org/


© 2021 JETIR March 2021, Volume 8, Issue 3                                                                    www.jetir.org (ISSN-2349-5162) 

JETIR2103280 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 2247 
 

[3] AkshayVij and KalyanaramanShankari," When is big data big enough? Implications of using GPS-based surveys for travel 

demand analysis", Transportation Research Part C: Emerging Technologies, Vol. 56, pp. 446-462, 2015. 

[4] Christian Winkler, "Transport user benefits calculation with the “Rule of a Half” for travel demand models with constraints",  

Research in Transportation Economics, Vol. 49, pp.36-42, 2015.   

[5] AlfrédCsikós, IstvánVarga and Katalin M. Hangos,"Modeling of the dispersion of motorway traffic emission for control 

purposes", Transportation Research Part C: Emerging Technologies, pp. 1-19, 2015. 

[6] Georgina Santos, Hannah Behrendt, and Alexander Teytelboym, "Part II: Policy instruments for sustainable road transport", 

Research in Transportation Economics, Vol. 28, No. 1, pp. 46-91, 2010. 

[7] Yang Yue, TianLan, Anthony GO Yeh and Qing-Quan Li, "Zooming into individuals to understand the collective: A review of 

trajectory-based travel behaviour studies", Travel Behaviour and Society, Vol. 1, No. 2, pp. 69-78, 2014. 

[8] Amir Abbas Rassafi, RoohollahRezaei and Mehdi Hajizamani,"Predicting urban trip generation using a fuzzy expert system”, 

Iranian Journal of Fuzzy Systems, Vol. 9, No. 3, pp.   127-146, 2012. 

[9] Yafeng Yin, Samer M. Madanat and Xiao-Yun Lu, "Robust improvement schemes for road networks under demand 

uncertainty", European Journal of Operational Research, Vol. 198, No. 2 pp. 470-479, 2009.  

[10] Maria J. Figueroa and Suzana Kahn Ribeiro, "Energy for road passenger transport and sustainable development: assessing 

policies and goals interactions", Current Opinion in Environmental Sustainability, Vol. 5, No. 2, pp.152-162, 2013.  

[11] Sebastian Bamberg, Satoshi Fujii, Margareta Friman and Tommy Gärling,"Behaviour theory and soft transport policy 

measures", Transport policy, Vol. 18, no. 1, pp.228-235, 2011. 

[12] Margareta Friman, LinaLarhult and Tommy Gärling, "An analysis of soft transport policy measures implemented in Sweden 

to reduce private car use", Transportation, Vol. 40, No. 1, pp. 109-129, 2013. 

[13] Zhao, Xiaoyun & Carling, Kenneth & Håkansson, Johan. (2017). An Evaluation of the Reliability of GPS-Based Transportation 

Data. 

[14] Sallard, Aurore and Milos Balać. 2020. Modeling crossroads in MATSim: The case of traffic-signaled intersections. 

Arbeitsberichte Verkehrs- und Raumplanung 1546.DOI: 10.3929/ethz-b-000429954, Volume-1546,Publisher-IVT, ETH Zurich 

[15] Chao Wang,The impact of car ownership and public transport usage on cancer screening coverage: Empirical evidence using 

a spatial analysis in England,Journal of Transport Geography,Volume 56,2016,Pages 15-22,ISSN 0966-

6923,https://doi.org/10.1016/j.jtrangeo.2016.08.012. 

[16] S. Chiou, "Robust Stochastic Design of Signal-Controlled Road Network Under Uncertain Travel Demands," in IEEE 

Transactions on Automatic Control, vol. 62, no. 7, pp. 3152-3164, July 2017, doi: 10.1109/TAC.2016.2624512. 

[17] G. Karoń and J. Mikulski, "Selected problems of transport modelling with ITS services impact on travel behavior of users," 

2017 15th International Conference on ITS Telecommunications (ITST), Warsaw, 2017, pp. 1-7, doi: 

10.1109/ITST.2017.7972231 

[18] P. He, G. Jiang, S. Lam and D. Tang, "Travel-Time Prediction of Bus Journey With Multiple Bus Trips," in IEEE Transactions 

on Intelligent Transportation Systems, vol. 20, no. 11, pp. 4192-4205, Nov. 2019, doi: 10.1109/TITS.2018.2883342 

 [19] Pronello, Cristina; Gaborieau, Jean-Baptiste; Rappazzo, Valentina; Operts, Valerio. - In: Case Study On Effects Of The 

Mandatory Validation On Bus Commercial Speed / European Journal Of Transport And Infrastructure Research. - Issn 1567-

7141. - Press. - 19: 1 (2019), Pp. 43-59. 

[20] Georgina Santos,Road fuel taxes in Europe: Do they internalize road transport externalities?,Transport Policy,Volume 

53,2017,Pages 120-134,ISSN 0967-070X,https://doi.org/10.1016/j.tranpol.2016.09.009. 

[21] Xingang Zhou, Anthony G.O. Yeh, Yang Yue,Spatial variation of self-containment and jobs-housing balance in Shenzhen 

using cellphone big data,Journal of Transport Geography,Volume 68,2018,Pages 102-108,ISSN 0966-

6923,https://doi.org/10.1016/j.jtrangeo.2017.12.006. 

[22] S.R. Seyedalizadeh Ganji, AmirA. Rassafi, Dong-Ling Xu,A double frontier DEA cross efficiency method aggregated by 

evidential reasoning approach for measuring road safety performance, Measurement,Volume 136,2019,Pages 668-688,ISSN 

0263-2241,https://doi.org/10.1016/j.measurement.2018.12.098. 

 

[23] Lama Alfaseeh, Ran Tu, Bilal Farooq, Marianne Hatzopoulou,Greenhouse gas emission prediction on road network using deep 

sequence learning,Transportation Research Part D: Transport and Environment,Volume 88,2020,102593,ISSN 1361-

9209,https://doi.org/10.1016/j.trd.2020.102593. 

[24] D. Chen, "Research on Traffic Flow Prediction in the Big Data Environment Based on the Improved RBF Neural Network," 

in IEEE Transactions on Industrial Informatics, vol. 13, no. 4, pp. 2000-2008, Aug. 2017, doi: 10.1109/TII.2017.2682855 

[25] Sonja Haustein & Anders Fjendbo Jensen (2018) Factors of electric vehicle adoption: A comparison of conventional and 

electric car users based on an extended theory of planned behavior, International Journal of Sustainable Transportation, 12:7, 

484-496, DOI: 10.1080/15568318.2017.1398790 

[26] Yang Yue, Yan Zhuang, Anthony G. O. Yeh, Jin-Yun Xie, Cheng-Lin Ma & Qing-Quan Li (2017) Measurements of POI-

based mixed use and their relationships with neighbourhood vibrancy, International Journal of Geographical Information 

Science, 31:4, 658-675, DOI: 10.1080/13658816.2016.1220561 

[27] P. Typaldos, I. Papamichail and M. Papageorgiou, "Minimization of Fuel Consumption for Vehicle Trajectories," in IEEE 

Transactions on Intelligent Transportation Systems, vol. 21, no. 4, pp. 1716-1727, April 2020, doi: 10.1109/TITS.2020.2972770. 

[28] Anand, Padmanabham P. , Govardhan A. , Rajesh H. Kulkarni, “A Socio-economic Status-dependent Case Study on Relevance 

and Frequency-enabled Trip Planning Model", International Journal of Society Systems Science Inderscience Publishers Ltd-

2016. 

[29] Sesham Anand, P. Padmanabham, A. Govardhan and Rajesh H. Kulkarni, "Relevance and Frequency-Enabled Trip Planning 

Model Based on Socio-economic", Journal of Intelligent Systems. ISSN (Online) 2191-026X, ISSN (Print) 0334-1860, DOI: 

10.1515/jisys-2016-0012, August 2016 

 [30] S. Anand, P. Padmanabham, A. Govardhan, and R. H. Kulkarni, “An Extensive Review on Data Mining Methods and 

Clustering Models for Intelligent Transportation System,” Journal of Intelligent Systems, ISSN NO 2191-026X,  vol. 27, no. 2, 

pp. 263–273, 2018. 

 

http://www.jetir.org/

