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At present, China has accelerated the process of urban development that has led to a significant increase in the number of urban
cars. The construction of basic transportation facilities has been unable to meet people’s basic needs, and serious vehicle
congestion has occurred on urban roads and expressways. Moreover, with the rapid increase of vehicles and the rapid
development of industry, the harmful gases emitted pose a direct threat to the ecological environment. There is a dire need to
vigorously promote the development of new energy vehicles based on this environment. All together, the miniaturization of
sensor network, low power consumption, and low investment cost have become the preferred equipment for intelligent
collection of traffic data. This article utilizes the sensor networks to study the speed coordination control of hybrid vehicle
flow. It deploys the sensor nodes in roadside parking positions and driving sections of expressway. It also collects and fuses the
data passing through sensor network nodes. Various algorithms in hybrid vehicle flow rate algorithm based on sensor
networks are combined with the established speed flow relationship model of mixed vehicle flow. The actual highway road
traffic situation is analyzed that can be used as an important basis to realize the coordinated control of mixed vehicle flow
speed. The research shows that the average speed of expressway calculated based on quadratic parabola model is 83.72 km/h
that has a deviation of 0.6% compared with the actual situation.

1. Introduction

An important parameter of traffic flow characteristics is the
speed of mixed traffic flow. The use of this parameter can
accurately analyze the service capacity and capacity of
expressway. It is also an important reference for traffic man-
agement departments to make decisions. Nowadays, the
problem of environmental pollution is becoming more and
more serious. A large number of pollutants are produced
after the combustion of traditional coal, oil, and other energy
sources, resulting in a serious threat to the ecological envi-
ronment. More and more countries begin to promote new
energy including wind energy and hydropower and use wind
power to form a new energy environment. A major feature
of China’s expressways is mixed traffic, and large, medium,
and small types of vehicles account for a large proportion,
while the dynamic performance of different vehicles varies
greatly, resulting in the slow speed of mixed traffic flow on

derivative highways. Simultaneously, the application of
sensor networks in the field of transportation in China is
not mature enough and lacks advanced traffic detection
technology.

Subsequently, it is resulting in the inability to accurately
predict the speed of mixed traffic flow that is causing traffic
congestion and even serious traffic accidents. This paper
identifies the significance of sensor networks in China’s
transportation field by describing its components and
characteristics. It also introduces several hybrid vehicle flow
rate algorithms based on sensor network including hybrid
road traffic flow detection algorithm, hybrid traffic vehicle
detection algorithm, hybrid vehicle length, and traffic flow
algorithm. It also includes the hybrid vehicle speed detection
algorithm that establishes the speed flow relationship
model of hybrid vehicle flow. It further investigates the
characteristics of expressway hybrid traffic flow through
simulation experiments combining quadratic polynomial
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parabola model and green Hiltz model regression fitting.
The regression coefficients of large and medium-sized
hybrid vehicles with different slopes are obtained, so as
to realize the coordinated control of mixed vehicle flow
speed. The research results obtained in this paper are con-
ducive to solve the problem of highway traffic congestion
and have certain practical application value.

This article arranges multiple sensor networks on the
highway and collects the data of mixed traffic flow speed
along with slope and different types of vehicles on the high-
way using the new energy environment. This article utilizes
the coordinated control of new energy environment and
mixed traffic flow speed based on sensor network suing the
collected data. The innovations of this paper in studying
the coordinated control of sensor network new energy
environment and mixed vehicle flow speed: (1) in the new
energy environment, the sensor network is used to collect
the traffic data on the expressway. This data collection
method is more accurate; higher accuracy and strong refer-
ence of the results are compared with the past. (2) When
studying the speed coordination control of mixed vehicle
flow, green Hiltz model and quadratic polynomial parabola
model are selected for analysis. The mixed vehicle coordina-
tion control is realized according to the data on the model,
which is an important basis for traffic managers to make
decisions.

2. Related Work

Western developed countries began to study the operation
speed and cost model of mixed vehicle flow in the 1960s.
In the 1970s, France, the United States, Brazil, and other
countries jointly formed a scientific research team and
invested a lot of money in research. Finally, they obtained
the operation cost model of different vehicle types under free
traffic environment, namely, HDM-III model [1]. The most
basic part of the model is to study the problem of vehicle
mixed speed and select several different road sections for
experiments. The changes of vehicle running speed on 162
different straight-line sections are collected. The results
showed that the mixed speed of vehicles in straight-line
sections was related to section length, front and rear curve
radius, profile elements, cross-section elements, visual dis-
tance, and terrain. A vehicle running speed prediction model
with geometric linear characteristics of roads was con-
structed using these properties [2]. Albert and other people
deeply explored various design speed curves and the transi-
tion speed changes of adjacent sections, comprehensively
investigated the behavior of drivers before and after the
curve, and constructed the geometric characteristics and ele-
ment straight-line curve speed prediction model [3]. The
results showed that the speed of the straight-line section in
front of the curve decreased by 67%, and the speed of the
straight-line section behind the curve increased by 72%. In
addition, the average acceleration was 0.448m/s2. The
average deceleration is 0.732m/s2. China mainly studies
the speed of mixed traffic flow from the perspective of traffic
safety and vehicle driving speed. At present, the scale of road
construction in China is expanding day by day. Scholars

focus on various factors affecting the speed of mixed traffic
flow. Zhong et al. collected and processed the driver’s driv-
ing state data on the curved slope section of expressway in
mountainous areas in China [4]. It established a processing
model based on the driver’s data. It also analyzed the speed
law of minibus in the curved slope section of expressway
and constructed the free flow running speed model of mini-
bus on the curved slope according to the different connec-
tion modes before and after the curve of expressway. Yan
et al. have measured and analyzed the mixed speed of
vehicles in straight-line Liudan and curve sections of the
expressway through field measurement [5]. The observed
data is only the free flow state, and the relationship model
between curve radius and running speed can be obtained,
which can directly reflect the traffic characteristics of the
expressway. Man et al. used SPSS statistical software to study
the relationship between the moving speed of expressway
and the average running speed of free flow in China and
built a statistical model to obtain the numerical relationship
between them [6, 7]. Feng et al. actually measured the free
flow operation speed data of various slopes on the express-
way, studied the operation law of small vehicles on the lon-
gitudinal slope, so as to construct the functional relationship
between the operation speed, power mass ratio, slope, and
slope length of mixed vehicle flow, and obtained the rela-
tionship model between slope and power mass ratio based
on the statistical results of observed data.

3. Concept and Composition of Sensor Network

This article identifies the implication of sensor networks in
transportation field of China by describing its concepts,
components, and characteristics.

3.1. Sensor Network Concept. The concept of sensor network
is that a group of sensors form a wireless or wired
network based on ad hoc mode, collect, perceive, and pro-
cess the network coverage of the object information in the
geographical area according to the cooperation mode, and
send the perceived object data to the observer. Figure 1
shows the architecture of sensor network [8, 9].

The components of sensor networks include observers,
sensor nodes, and sensing objects, and each part communi-
cates with each other in a wireless way according to the
architecture of the sensor network. The main function of
the sensor network is to cooperate with each other to collect,
perceive, publish, and process information. Some or all
nodes in the sensor network can move, and the correspond-
ing wireless sensor network topology changes dynamically
after moving nodes. The energy of the sensor is provided
by the power supply, and the sensing part can sense and
obtain the external information, and use the converter to
convert the external information into a digital signal. The
responsibility of embedded processor is to coordinate
the work on different nodes to make them operate normally,
for instance, taking certain measures to process and store the
data of sensing components to control the working mode of
power supply. The function of the memory is to save the
network parameters and data in the sensor network. The
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communication part is used to exchange data between other
sensor nodes and observers. Software is an important part of
the operation of sensor nodes. The common software
includes embedded database system and embedded operat-
ing system [10].

3.2. Sensor Network Composition. Sensor networks contain
multiple sensor nodes, which install sensors intensively in
the environment that needs to be monitored. One of the
characteristics of sensor networks is application-oriented
and has a very complex network architecture. Different appli-
cations make up different nodes of sensor networks. Some
systems with complex functions include actuators, position-
ing systems, and power regeneration devices. Figure 2 shows
the composition of sensor network nodes.

3.3. Characteristics of Sensor Networks. Sensor networks not
only have the characteristics of ad hoc network self-
organization and mobility but also show many significant
characteristics. The details are described as follows:

(1) The installation density and quantity of sensors are
large. Sensor network nodes have the characteristics
of miniaturization, and the communication interval
of each node is limited. Typically, the sensor nodes
are in sleep state that can save a lot of electric energy.
Therefore, the way of installing multiple sensor
nodes can be adopted to ensure high network qual-
ity. The density and number of nodes of sensor
networks are many orders of magnitude higher com-
pared with ad hoc networks

(2) The failure rate of sensor network nodes is low.
Sensor networks generally operate in a severe envi-
ronment; hence, the nodes in the network are
affected by various unpredictable factors resulting
in failure. However, sensor nodes have not been
replenished for a long time and are quickly con-
sumed, resulting in the difficulty of the normal oper-

ation of the sensor node. Therefore, sensor networks
have strong fault tolerance and low failure rate, so as
to ensure the normal operation of the network

(3) The network topology changes rapidly. Each node
can switch back and forth between sleep mode and
working mode starting from the sensor characteris-
tics. It will also be affected by many factors. The
network quality will be improved rapidly after
adding new sensor nodes or in case of failure, the
topology of wireless sensor networks has changed
greatly based on this characteristic [11].

(4) Expand around data. People only focus on the obser-
vation index of a certain area of the wireless sensor,
and do not pay attention to the detailed observation
data on the node. In the past, the network transmis-
sion needs to connect the physical address and data
of the data source. Around the data as the core, the
wireless sensor network must be separated from
the traditional network addressing process and
quickly organize the node information in the organi-
zation; after fusion, the valuable data is extracted and
sent to the user

4. Four Speed Algorithm of Mixed Traffic Flow
Based on Sensor Network

The sensor network is utilized for mixed traffic flow. The
Four Speed algorithm of mixed traffic flow is proposed.
The major algorithms include road mixed vehicle flow
detection algorithm, hybrid vehicle detection algorithm,
hybrid vehicle length and traffic flow algorithm, and hybrid
speed detection algorithm.

4.1. Road Mixed Vehicle Flow Detection Algorithm. Multiple
magneto-resistive sensors are deployed on the driving road.
The sensor node can accurately monitor the change degree
of magnetic field intensity after the vehicle drives from the
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Figure 1: Sensor network architecture.
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sensing area. The dynamic data of hybrid vehicles can be
obtained after processing the magnetic field signal. Here,
the magnetic field signal is divided into three types
including

(1) The earth’s magnetic field GS ðkÞ represents the
background magnetic field signal without vehicle
driving, and the magnetic field signal is always
constant

(2) Interference magnetic field, i.e., interference signal
Ns ðkÞ, hybrid vehicles interfere with each other on
adjacent lanes

(3) Vs ðkÞ vehicle signal to be detected, which disturbs
the background magnetic field signal when the
vehicle passes by. The MS ðkÞ signal collected by
the magneto-resistive sensor at time k is formed by
superimposing Ns ðkÞ interference signal, GS ðkÞ

earth magnetic field, and Vs ðkÞ vehicle signal to be
detected, which is expressed by the following:

Ms kð Þ =Gs kð Þ +Ns kð Þ +Vs kð Þ: ð1Þ

From the above formula, the algorithm needs to extract
the disturbed magnetic field signal Vs ðkÞ on the vehicle,
and the vehicle speed data and quantity information can
be obtained after signal processing. Figure 3 shows the signal
processing process of vehicle dynamic detection:

4.2. Hybrid Vehicle Detection Algorithm. Set the threshold
and baseline in advance and open the sensor network node.
At this time, the system maintains the initialization state,
calculates the signals collected by the sensor for many times,
and takes the mean value as the initial baseline. The baseline
will be updated according to the demand during the use of
this algorithm that is represented by the following

where ∂ represents the weighting coefficient, Bsi ðkÞ repre-
sents the baseline, and Ai ðkÞ represents the filtered magnetic
signal.

The value of ∂ is set to 0.08 in the proposed model. The
higher the weight, the faster the corresponding weight
changes, and vice versa. When there are no vehicles in the
area, the baseline will automatically turn on the adaptive
update function. After the filtering module processes the
magnetic field detection signal, it can obtain the smooth sig-
nal. It can obtain three differences. If the difference between
three axes or two axes is higher than the threshold after
subtracting the baseline value and the filtered magnetic field
signal, the system will automatically judge the vehicle signal.
Figure 4 shows the flow of hybrid vehicle detection algo-

rithm. The maximum interference value is selected as the
threshold according to the interference test results.

4.3. Hybrid Vehicle Length and Traffic Flow Algorithm. The
daily average flow (ADG), monthly average flow (MADT),
and annual average flow (AADT) shall be statistically cal-
culated when calculating the traffic flow of hybrid vehicles.
The average flow can be obtained by dividing the total
number of vehicles passing this month by the number of
days in this month in MADT computation as per statistics
[12]. The sensor node needs to be deployed and installed
in the middle of the road. The statistical calculation of
the number of vehicles passing through the sensor node
is expressed by the following Equation (3), and the daily
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Figure 2: Sensor network node structure.

Bsi kð Þ =
Bsi k − 1ð Þ × 1 − ∂ið Þ + Ai kð Þ × ∂ið Þ No car,

Bsi k − 1ð Þ Have a car,

(
 for i ∈ x, y, z½ �, ð2Þ
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average traffic flow can be obtained by accumulating the
daily data. However, the actual road traffic is more com-
plex that should be analyzed in combination with road
characteristics such as road surface friction resistance, road

width, longitudinal slope, vehicle characteristics, sight dis-
tance, weather, and construction conditions. When study-
ing the speed-coordinated control of mixed traffic flow,
this paper selects the plain area with good climate, small
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Figure 3: Hybrid vehicle detection structure.
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Figure 4: Flow chart of hybrid vehicle detection algorithm.
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slope, saturated speed less than 35 km/h, and free speed
less than 80 km/h.

VMADT =
∑N

i=1VdayTraffic ið Þ
NMonth

: ð3Þ

Here, the formula for calculating the flow capacity of
mixed vehicles at mixed speed on the lane is given, which is
used to calculate the flow capacity of mixed vehicles on a road
at any time [13]. In the calculation, the static vehicle satura-
tion capacity of the pavement shall be analyzed first that
can be obtained by multiplying the pavement length road
and the number of lanes axle. The average mixed speed can
be obtained by summing speed and dividing it by the number
of lanes assuming that speed is the inflow speed of mixed
vehicles. Mixed traffic capacity is the difference between the
static pavement capacity and the outflow mixed flow rate
and inflowmixed flow rate. In this paper, 50m is set as a road
section, and two speed detection points are set every 5m at
the entrance and exit of 50m. The traffic mixed speed flow
capacity is calculated by

VTrafficFlow

=
Naxle × Lroad

∑N inTraffic
i=1 V inSpeed ið Þ/N inTraffic −∑NoutTraffic

i=1 VoutSpeed ið Þ/NoutTraffic
:

ð4Þ

4.4. Hybrid Speed Detection Algorithm. The two sensors are
deployed in the middle of the carriageway that is shown in
Figure 5. The distance between the two nodes is known,
and it is assumed that the distance is 5m. The set node dis-
tance should be appropriate when detecting the mixed speed.
The vehicle will overtake and turn within this distance if the
distance is too long. It will be resulting in the inaccurate
detection of the mixed speed. When the vehicle is driving
from the road, the magnetic field signal of the vehicle is

detected by two sensors, and the magnetic field signal has
similar waveform. Since the node distance is known, the pop-
ular driving speed of the vehicle hybrid can be obtained only
by estimating the interval time of the node perceived mag-
netic field signal.

The magneto-resistive sensor installed on the road
senses the magnetic field signal of the passing vehicle and
the similarity of the magnetic field intensity signal output
between the two sensor nodes [14]. Therefore, the mixed
vehicle speed of this section can be calculated by the follow-
ing formula:

v1 =
ΔL
t1

, ð5Þ

v2 =
ΔL
t2

, ð6Þ

�v = v1 + v2
2

: ð7Þ

The above formula v1 is to obtain the speed of vehicle
mixed traffic flow according to the timing of the vehicle in
the sensor sensing area; v1 is timed according to the
departure time of the vehicle from the sensor sensing area
to obtain the mixed vehicle flow speed; �v is the average of
the speed of the mixed traffic flow of the two vehicles. ΔL
is the time difference between the vehicle entering and
leaving the sensing area; t1 is the time difference when the
vehicle enters from the sensing area; t2 is the time difference
when the vehicle leaves the sensing area. There are individ-
ual differences in the application of sensors, and there are
large differences in detection sensitivity and range, which
makes the waveforms of the same vehicle passing through
S1 and S2 nodes different.

S1 S2

Vehicle driving
direction

Vehicle driving
direction

Front
After

Sensor node

Figure 5: Location of vehicle hybrid speed sensor.
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5. Speed-Coordinated Control of Mixed Traffic
Flow Based on Traffic Simulation

The traffic simulation is carried in integrated with the speed-
coordinated control of mixed traffic flow.

5.1. Speed Flow Relationship Model of Mixed Vehicle Flow.
The basic parameters of mixed traffic flow include mixed
speed, traffic flow, and density. The characteristics of
expressway mixed traffic flow can be obtained by analyzing
the relationship between the mixed speed, traffic flow, and
density. The mixed vehicle flow represents the road system
load, the mixed vehicle speed represents the road system
service level, and the density represents the popular driving
freedom of mixed vehicles in the traffic flow. Figure 6 shows
the relationship among speed, vehicle type, and flow of
mixed vehicle flow.

The following is the relationship (Equation (8)) between
the three parameters of mixed traffic flow:

Q =VK , ð8Þ

where V represents the average vehicle speed, km/h; Q is the
average flow (veh/h); and K is the average density (veh/km).

One of the key models in the hybrid AC communication
model is the relationship model between mixing speed and

flow [15]. Based on the relationship between the three
parameters of hybrid AC communication, the hybrid speed
density relationship model and hybrid flow density model
can be obtained through derivation. At present, the most
widely used model is the green Hiltz model. The mixed
speed flow model can be obtained based on the green Hiltz
mixed speed density linear model. The following is the
calculation formula:

Q = K j V −
V2

uf

 !
, ð9Þ

where V represents the average vehicle speed (km/h), Q is
the average flow, (veh/h), K represents blocking density
(veh/km), and U f is the free flow velocity (km/h).

The relationship between mixing speed and flow is a
parabola represented in Figure 7. Select the highest flow
point as the horizontal line. The noncongested area is above
the horizontal line and the congested area is below it. Before
the mixing flow rate increases to the maximum, the mixing
speed is accelerated, and the flow rate continues to decrease.
After it is higher than the maximum flow rate, the mixing
speed and flow rate decrease together.
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Figure 6: Relationship curve between parameters.
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5.2. Simulation Experiment. The expressway is reasonably
divided into four parts based on the characteristics of
expressway mixed traffic flow that are ramp, basic sec-
tion, toll station, and weaving area. It is depicted in
Figure 8. The basic section of expressway is the section
of expressway that is not disturbed by the shunting oper-
ation of mixed vehicles, ramp confluence, and interleav-
ing operation.

The expressway is a closed section and is an interchange,
which will not be affected by pedestrians, opposite vehicles,
and nonmotor vehicles. Therefore, this paper focuses on

the road conditions and traffic conditions of the basic sec-
tion of the expressway and tests the CORSIM model through
calibration [16]. The following is the simulation topology
model designed in the proposed model. The one-way lane
of the straight section of the expressway is selected for
research, and the expressway is divided into three sections
that are the front transition end, the research target section,
and the rear transition section, with a length of 1500m, so as
to reduce the interference between the arrival model and the
departure model [17]. Figure 9 shows the simulation struc-
ture model of basic road section.

Vf

Vm

0
0 Qm

Flow (veh/h)

Speed
(km/h)

Crowded area

Non congested area

Figure 7: Greenhill mixed velocity flow parabola model.

Interleaving
influence area

Interleaving
influence areaBasic section Toll gate

Ramp Ramp

Figure 8: Composition and structure of expressway.
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5.3. Vehicle Mixed Speed Flow Model Based on Simulation.
The following is a quadratic polynomial parabolic vehicle
mixed speed flow model [18].

Q = aV2 + bV + c, ð10Þ

where V represents the average mixed speed in the section
(km/h), Q is the average flow, (veh/h), and B represents a
constant term.

Figure 10 describes the mixed velocity flow model of
large- and medium-sized vehicles when the proportion
of 5% slope is less than 2%.

The comparison of vehicle mixed flow velocity flow
curve when the proportion of large- and medium-sized
vehicles is 5% and the slope is equal to 3% is depicted in
Figure 11.

The above are two different cases. The quadratic polyno-
mial parabola model and green Hiltz model are used for
regression fitting [19]. After collection, Figures 10 and 11
are obtained. The figure shows that the slopes of the two
models are different, and the obtained correlation coeffi-
cients are higher than 0.95. Green Hiltz model calculates that
the maximum vehicle mixed traffic flow under the two
slopes is 2600 veh/h and 2352 veh/h, respectively, compared
with the actual situation; it is quite different. The quadratic
polynomial parabola model used in this paper does not
include the correlation, and the maximum traffic flow
obtained is highly similar to that in the figure, which can
reflect the actual traffic situation.

According to the simulation results, for the mixed traffic
flow formed by various large- and medium-sized vehicles,
the best way to fit the mixed speed flow model under

Transition of
front section Study target section Post transition

Figure 9: Simulation structure model of basic road section.
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different slopes is quadratic polynomial parabola, and the
specific regression coefficients are listed in Table 1. Table 1
describes the regression coefficients of mixing speed flow
under different large- and medium-sized hybrid vehicles
and slopes.

This paper selects any high-speed section to observe in
a certain period of time, arranges the vehicle data of
high-speed section, and sets the slope as 0.3%. The propor-
tion of large- and medium-sized vehicles is 44%, the statisti-
cal vehicle mixing flow is 245 veh/h, and the measured
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Figure 11: Comparison of vehicle mixed flow velocity flow curve.

Table 1: Regression coefficients of mixing speed flow.

Proportion of large- and
medium-sized vehicles P (%)

Slope i (%) Model coefficient a Model coefficient b Model coefficient c Correlation coefficient R2

5

<3 -2.3902 292.07 -6910 0.955

3 -2.2791 279.12 -6637 0.973

4 -2.0375 246.29 -5678 0.982

5 -1.6713 193.01 -3842 0.988

6 -1.2417 147.18 -2331 0.985

10

<3 -2.6693 331.96 -8396 0.954

3 -1.9601 233.07 -5075 0.988

4 -1.7128 199.01 -4093 0.985

5 -1.0837 111.95 -1275 0.976

6 -1.0635 109.15 -1194 0.996

15

<3 -2.9156 370.26 -9851 0.952

3 -2.4902 309.12 -7842 0.983

4 -1.6267 189.05 -3765 0.972

5 -1.2209 129.16 -1803 0.998

6 -0.9632 95.46 -858.26 0.998
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average vehicle mixing speed is 85.01 km/h. The average
speed calculated by interpolation method is 83.72 km/h
based on the quadratic parabola model, and the deviation is
0.6% that indicates that the model has ideal simulation effect
under this working condition.

The mixed vehicle flow speed decreases after increasing
the traffic mixed vehicle flow. The mixed vehicle flow speed
and flow decrease together when the mixed vehicle flow is at
the highest value [20]. However, if the proportion and slope
of large- and medium-sized vehicles are different, the decline
mechanism of mixed vehicle flow speed also changes. When
the gentle slope is less than 3%, the factor leading to the
decline of mixed traffic flow speed is the increase of traffic
flow and the increase of mixed traffic flow density. If the
steep slope is more than 3%, the density and flow of mixed
traffic flow will increase, and the corresponding speed of
mixed traffic flow will also be affected. Combined with the
quadratic polynomial parabolic vehicle mixed speed flow
model, this paper installs sensor networks on the road to
accurately calculate the mixed vehicle flow speed and
achieve the purpose of coordinated control of the mixed
vehicle flow speed. The research results show that the
proportion of large- and medium-sized vehicles, slope, and
other factors directly affect the mixed vehicle flow speed
and flow. The speed of mixed traffic flow shall be coordi-
nated and controlled according to the actual slope and
vehicle proportion.

6. Conclusions

At present, the world is facing severe environmental pollu-
tion problems, and reducing pollutant emission has become
the primary problem. Transportation needs to focus on
research in the field of transportation and adopt new energy
channels and traditional fossil fuels to reduce pollutant
emission as a field with large pollutant emission. This paper
briefly introduces the background of the research on the
coordinated control of new energy environment and mixed
vehicle flow speed based on sensor network. It describes
the current research status at home and abroad, explains in
detail the concept, components, and characteristics of sensor
network. In addition, it also performs calculations using the
mixed vehicle flow speed algorithm of sensor network and
substitutes the data into the mixed vehicle flow speed flow
relationship model for simulation experiment. The experi-
mental results show that the proportion of large- and
medium-sized vehicles, slope, and other factors directly
affect the speed and flow of mixed traffic flow. Therefore,
the speed of mixed traffic flow should be coordinated and
controlled in combination with the proportion and slope of
different vehicle types on the actual road.
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