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Abstract: In this paper, we propose a macro traffic flow model to explore the effects of the driver’s 

bounded rationality on the evolutions of traffic waves (which include shock and rarefaction waves) 

and small perturbation, and on the fuel consumption and emissions (that include CO, HC and NOX) 

during the evolution process. The numerical results illustrate that considering the driver’s bounded 

rationality can prominently smooth the wavefront of the traffic waves and improve the stability of 

traffic flow, which shows that the driver’s bounded rationality has positive impacts on traffic flow; 

but considering the driver’s bounded rationality reduces the fuel consumption and emissions only 

at the upstream of the rarefaction wave while enhances the fuel consumption and emissions under 

other situations, which shows that the driver’s bounded rationality has positive impacts on the fuel 

consumption and emissions only at the upstream of the rarefaction wave, while negative effects on 

the fuel consumption and emissions under other situations. In addition, the numerical results show 

that the driver’s bounded rationality has little prominent impact on the total fuel consumption, and 

emissions during the whole evolution of small perturbation. 
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1. Introduction 

To date, various traffic problems (e.g., congestions, accidents, traffic 

energy consumption, traffic pollution, etc.) have become more and more 

serious and attracted researchers to develop many traffic flow model from 

different perspectives [1-4]. Generally speaking, the existing traffic flow 
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