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Expression might be enough: representing pressure and 
demand for reinforcement learning based traffic signal 

control 



Traffic Signal Control

Traffic signal control aims to maximize the throughput and minimize the average travel time of
all the vehicles.

Cite [Wei et al., 2019a]



Related Works -- Typical Traditional Methods

Max Pressure [Varaiya 2013] 
Efficient-MP [Wu et al., 2021]Self Organizing Traffic Lights

Input: minimal phase duration tmin; threshold 𝜃 and 𝜇;
distance 𝜔
Parameters: vehicle counter 𝑐!" and 𝑐!

#; records of
time step tstep
for (time step) do

if (tstep>tmin) then
𝑐!"= vehicles approaching red phase
𝑐!
#= vehicles approaching green phase within 𝜔

if not (0<𝑐!"<𝜇) then
if (𝑐!">𝜃) then

switch light;
end if

end if
end if

end for

SOTL [Cools et al., 2013] 



Related Works -- Recent RL Methods

FRAP [Zheng et al. 2019] CoLight [Wei et al. 2019a]

Efficient-XLight [Wu et al. 2021]

Efficient-XLight proposes efficient traffic movement
pressure and adopts it as an effective state
representation.

PressLight [Wei et al. 2019b]
PressLight introduces pressure into the state and
reward design.



Advanced-XLight

Pay attention to both moving and waiting vehicles, find a trad-off to determine
whether to maintain or change current signal phase.

Ø Propose a novel traditional method Advanced Max-Pressure
Ø Propose a novel RL template Advanced-XLight

Main idea

Main Contribution



Advanced-XLight -- Definitions

Effective running vehicle number
The effective running vehicle number is the
number of running vehicles of the incoming
lanes within the effective range to the
intersection

Traffic movement pressure
The average queue length between upstream
and downstream

Effective range
The effective range is the maximum distance
to the intersection that a vehicle can pass
through within tduration

Phase demand
The demand of each phase is the sum of the
effective running vehicle number from the phase



Advanced-XLight

Advanced-MPLight
Based on the framework of MPLight, using
current phase and ATS as the state

Advanced-CoLight
Based on the framework of CoLight, using
current phase and ATS as the state

Advanced Traffic State (ATS)
The traffic movement pressure and
effective running vehicle number are
proposed as ATS

Advanced-XLight
Parameter: current phase time t, action
duration tduration
for (time step) do

t = t+1
if (t=tduration ) then

Get ATS for each intersection
Set the phase by X RL model

t=0
end if

end for



Experiments

Table 1. Overall comparison. For average travel time, the smaller
the better.

Figure 1. Model performance under different action
duration.

Figure 2. Model performance under different observation
ranges.

Figure 3. The transferability of Advanced-MPLight.
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