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vehicle, driver behavior, traffic network and social factor on the energy consumption of CAV
were analyzed. The current ecological studies on CAV were classified with vehicle, infrastructure
and traveler as objects. The status-quo of 5 representative types of cooperative eco-driving
scenarios were emphatically analyzed, including the eco-approach and departure at the signalized
intersection, eco-cooperative adaptive cruise control, eco-cooperative driving in the ramp merging
area, eco-cooperative lane changing trajectory planning and eco-routing. Analysis result shows
that compared with the human driving mode, CAVs can save up to 63% fuel consumption at any
traffic flow with 100% penetration rate of CAV as well as in the light traffic condition with
partial penetration rate of CAV. CAVs with partial automated and connected levels can save at
least 7% fuel consumption. Few existing studies consider the trajectory tracking deviation caused
by the driver’s response delay and automatic controller transmission delay in the case of human-
machine co-driving. The existing researches assume the vehicle-to-vehicle communication (V2V)
and vehicle-to-infrastructure communication (V2I) as the ideal data interaction processes. The
impacts of factors such as the communication topology. transmission delay, communication
failure and packet loss on the CAV based cooperative eco-driving strategies are ignored. Few
existing studies discuss the eco-driving strategies in these traffic scenarios, such as the multi-
lanes, shared lanes for turning and through at intersection, U-turn, as well as the mixed traffic
conditions of different automated and connected level CAVs coexisting with human-driven
vehicles, pedestrians and bicycles. Limited by the immaturity and imperfection of automatic
driving technology and infrastructure, the test and verification work in real traffic scenarios is not
carried out. The vehicle control, V2V communication, multi-vehicles collaboration, mixed traffic flow
scenario, hardware-in-the-loop simulation test and real traffic scenario test will be the further
development direction of CAV based cooperative eco-driving strategies. 2 tabs, 8 figs, 111 refs.
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