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METHOD AND DEVICE FOR REALIZING INTELLIGENT CONSTANT-SPEED 

AND ENERGY-SAVING DRIVING 

 

[0001] The present application claims the priority to Chinese Patent Application No. 

201811440774.0, titled "METHOD AND DEVICE FOR REALIZING INTELLIGENT 5 

CONSTANT-SPEED AND ENERGY-SAVING DRIVING ", filed with the China National 

Intellectual Property Administration, on November 29, 2018, which is incorporated herein by 

reference in its entirety.  

 

FIELD 10 

[0002] The present application relates to the technical field of rail transportations, and in 

particular to a method and a device for realizing intelligent constant-speed and energy-saving 

driving. 

 

BACKGROUND 15 

[0003] The constant-speed function of the existing electrical multiple units project is mainly 

classified into two types: one is a constant-speed operation mode, that is, when the electrical 

multiple units meet a constant-speed condition, the driver sets a target speed, and then 

relevant control functions are completed by a vehicle-mounted CCU (Central Control Unit). 

The constant-speed operation mode cannot automatically adjust the target speed according to 20 

speed limits of different operation sections, and all adjustments of the speed are manually 

completed by the driver. 

[0004] The other is an automatic train operation mode, that is, an ATO mode. Although 

automatic adjustments of the target speed can be realized in this mode according to speed 

limits of different operation sections, an additional ATO host and related sensors need to be 25 

provided on the train, which has a high manufacturing cost. In the meantime, during the 

implementation of this mode, since a certain given speed value is automatically tracked in this 

mode according to a route situation and a signal situation in front of the train, if speed 

deviation occurs, the train will be hauled/braked immediately to correct the speed deviation, 

which results in that route conditions cannot be reasonably utilized, and the energy 30 
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consumption of the train is increased. 

[0005] For example, in a case that the given speed value is 250km/h, the speed of the train is 

corrected in real time by traction/braking to keep the train at the speed of 250km/h. In a case 

that there is a downhill ahead, the train still travels at the speed of 250km/h, which results in 

that the train cannot effectively utilize the potential energy when going downhill to reduce the 5 

energy consumption. 

 

SUMMARY 

[0006] In order to solve the above technical problem, a method and a device for realizing 

intelligent constant-speed and energy-saving driving are provided according to embodiments 10 

of the present application. The technical solutions are as follows. 

[0007] A method for realizing intelligent constant-speed and energy-saving driving is 

applied to a central control unit, which includes: 

obtaining control information of a train when the train enters an intelligent 

constant-speed mode, wherein the control information includes route information and 15 

train information; and 

generating an automatic driving and energy-saving control strategy according to the 

control information on the basis of meeting a running time of normal operation of the 

train, and controlling operation of the train according to the automatic driving and 

energy-saving control strategy. 20 

[0008] Preferably, the generating an automatic driving and energy-saving control strategy 

according to the control information on the basis of meeting a running time of normal 

operation of the train includes: 

generating a first automatic driving and energy-saving control strategy, if the route 

information indicates that the train is running on a gentle route, wherein the first 25 

automatic driving and energy-saving control strategy is to control the speed of the train to 

rise from a given speed to a first speed by using maximum-power traction at a starting 

portion of the route, and to reduce the speed of the train from the first speed to a second 

speed through an idle running condition in remainder of the route, and to reduce the 

speed of the train from the second speed to zero by braking deceleration, wherein the first 30 
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speed is less than a speed limit threshold, and the given speed is a speed when the train 

enters the intelligent constant-speed mode; and 

generating a second automatic driving and energy-saving control strategy, if the route 

information indicates that the train is running on a complex route, wherein the complex 

route includes an uphill route and/or a downhill route, and in a case that the complex 5 

route includes the uphill route, the second automatic driving and energy-saving control 

strategy is to start speeding up the train by using the maximum-power traction within a 

preset distance before the train enters the uphill route; and in a case that the complex 

route includes the downhill route, the second automatic driving and energy-saving control 

strategy is to control the speed of the train to drop by using the idle running condition 10 

within a preset distance before the train enters the downhill route. 

[0009] Preferably, the reducing the speed of the train from the second speed to zero by 

braking deceleration includes: 

reducing the speed of the train from the second speed to zero by means of electric 

braking. 15 

[0010] Preferably, the controlling the speed of the train to rise from a given speed to a first 

speed by using maximum-power traction at a starting portion of the route includes: 

planning a speed-time curve of the train according to the control information; 

calculating resistance of the gentle route in real time to obtain a calculation result of 

the route resistance; 20 

calculating a real-time output power according to the speed-time curve and the 

calculation result of the route resistance; 

performing a matching calculation for power units according to the real-time output 

power to obtain a calculation result of power-matching; and 

obtaining a power-switching instruction based on the calculation result of 25 

power-matching to control the power units to be turned on or off according to the 

calculation result of power-matching, wherein activation or shutdown of the power units 

allows the speed of the train to rise from the given speed to the first speed. 

[0011] Preferably, the method further includes: 
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determining whether the train meets a condition for entering the intelligent 

constant-speed mode; 

determining whether an instruction of entering the intelligent constant-speed mode is 

received, if the condition for entering the intelligent constant-speed mode is met; and 

performing the obtaining control information of the train, if the instruction of 5 

entering the intelligent constant-speed mode is received. 

[0012] A device for realizing intelligent constant-speed and energy-saving driving is applied 

to a central control unit, which includes: 

an obtaining unit, configured to obtain control information of a train when the train 

enters an intelligent constant-speed mode, wherein the control information includes route 10 

information and train information; and 

a processing unit, configured to generate an automatic driving and energy-saving 

control strategy according to the control information on the basis of meeting a running 

time of normal operation of the train, and to control operation of the train according to the 

automatic driving and energy-saving control strategy. 15 

[0013] Preferably, the processing unit is specifically configured to: 

generate a first automatic driving and energy-saving control strategy, if the route 

information indicates that the train is running on a gentle route, wherein the first 

automatic driving and energy-saving control strategy is to control the speed of the train to 

rise from a given speed to a first speed by using maximum-power traction at a starting 20 

portion of the route, and to reduce the speed of the train from the first speed to a second 

speed through an idle running condition in remainder of the route, and to reduce the 

speed of the train from the second speed to zero by braking deceleration, wherein the first 

speed is less than a speed limit threshold, and the given speed is a speed when the train 

enters the intelligent constant-speed mode; and 25 

generate a second automatic driving and energy-saving control strategy, if the route 

information indicates that the train is running on a complex route, wherein the complex 

route includes an uphill route and/or a downhill route, and in a case that the complex 

route includes the uphill route, the second automatic driving and energy-saving control 

strategy is to start speeding up the train by using the maximum-power traction within a 30 
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preset distance before the train enters the uphill route; and in a case that the complex 

route includes the downhill route, the second automatic driving and energy-saving control 

strategy is to control the speed of the train to drop by using the idle running condition 

within a preset distance before the train enters the downhill route. 

[0014] Preferably, the reducing the speed of the train from the second speed to zero by 5 

braking deceleration in the processing unit includes: 

reducing the speed of the train from the second speed to zero by means of electric 

braking. 

[0015] Preferably, the processing unit is specifically configured to: 

plan a speed-time curve of the train according to the control information; 10 

calculate resistance of the gentle route in real time to obtain a calculation result of the 

route resistance; 

calculate a real-time output power according to the speed-time curve and the 

calculation result of the route resistance; 

perform a matching calculation for power units according to the real-time output 15 

power to obtain a calculation result of power-matching; and 

obtain a power-switching instruction based on the calculation result of 

power-matching to control the power units to be turned on or off according to the 

calculation result of power-matching, wherein activation or shutdown of the power units 

allows the speed of the train to rise from the given speed to the first speed. 20 

[0016] Preferably, the device further includes: 

a first determining unit, configured to determine whether the train meets a condition 

for entering the intelligent constant-speed mode; and 

a second determining unit, configured to determine whether an instruction of entering 

the intelligent constant-speed mode is received, if the condition for entering the 25 

intelligent constant-speed mode is met, wherein the obtaining control information of the 

train in the obtaining unit is performed, if the instruction of entering the intelligent 

constant-speed mode is received. 

[0017] According to the technical solutions provided by the embodiments of the present 
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application, when the train enters the intelligent constant-speed operation mode, the control 

information of the trains is obtained, and an automatic driving and energy-saving control 

strategy according to the control information on the basis of meeting a running time of normal 

operation of the train is generated, thereby controlling operation of the train according to the 

automatic driving and energy-saving control strategy. Since the automatic driving and 5 

energy-saving control strategy is generated according to the route information, the 

embodiments of the present application can reduce the energy consumption of the train, 

compared with the constant-speed operation in the conventional technology. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 10 

[0018] Figure 1 is a schematic flowchart of a method for realizing intelligent constant-speed 

and energy-saving driving according to an embodiment of the present application; 

[0019] Figure 2 is another schematic flowchart of the method for realizing intelligent 

constant-speed and energy-saving driving according to an embodiment of the present 

application; and 15 

[0020] Figure 3 is a schematic structural diagram of a device for realizing intelligent 

constant-speed and energy-saving driving according to an embodiment of the present 

application. 

 

DETAILED DESCRIPTION OF EMBODIMENTS 20 

[0021] The technical solutions according to the embodiments of the present application will 

be described clearly and completely as follows in conjunction with the drawings in the 

embodiments of the present application. It is apparent that the described embodiments are 

only a part of the embodiments according to the present application, rather than all the 

embodiments. Based on the embodiments of the present application, all other embodiments, 25 

made by those skilled in the art without any creative efforts, fall into the scope of the present 

application. 

[0022] Referring to Figure 1, Figure 1 is a schematic flowchart of a method for realizing 

intelligent constant-speed and energy-saving driving according to an embodiment of the 

present application, the method is applied to a central control unit, and the method includes: 30 
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[0023] Step S101, obtaining control information of a train when the train enters an 

intelligent constant-speed mode. 

The control information includes route information and train information. 

In practical applications, the control information may be information of timetables, 

running maps, train speed, ramps, curves, stations, roads, bridges, tunnels, speed limit, 5 

train length, unit mass, load, auxiliary power, traction\braking force characteristics, 

resistance characteristics, and so on. 

Preferably, before step S101, the method further includes: 

determining whether the train meets a condition for entering the intelligent 

constant-speed mode; 10 

determining whether an instruction of entering the intelligent constant-speed 

mode is received, if the condition for entering the intelligent constant-speed mode is 

met; and 

performing the obtaining control information of the train, if the instruction of 

entering the intelligent constant-speed mode is received. 15 

In the embodiments of the present application, if the train meets the condition for 

entering the intelligent constant-speed mode, the driver may trigger a specific button to 

enter the mode. 

[0024] Step S102, generating an automatic driving and energy-saving control strategy 

according to the control information on the basis of meeting a running time of normal 20 

operation of the train, and controlling operation of the train according to the automatic driving 

and energy-saving control strategy. 

The step of generating an automatic driving and energy-saving control strategy 

according to the control information on the basis of meeting a running time of normal 

operation of the train includes: 25 

generating a first automatic driving and energy-saving control strategy, if the 

route information indicates that the train is running on a gentle route, wherein the 

first automatic driving and energy-saving control strategy is to control the speed of 

the train to rise from a given speed to a first speed by using maximum-power traction 
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at a starting portion of the route, and to reduce the speed of the train from the first 

speed to a second speed through an idle running condition in remainder of the route, 

and to reduce the speed of the train from the second speed to zero by braking 

deceleration, wherein the first speed is less than a speed limit threshold, and the 

given speed is a speed when the train enters the intelligent constant-speed mode; and 5 

generating a second automatic driving and energy-saving control strategy, if the 

route information indicates that the train is running on a complex route, wherein the 

complex route includes an uphill route and/or a downhill route, and in a case that the 

complex route includes the uphill route, the second automatic driving and 

energy-saving control strategy is to start speeding up the train by using the 10 

maximum-power traction within a preset distance before the train enters the uphill 

route; and in a case that the complex route includes the downhill route, the second 

automatic driving and energy-saving control strategy is to control the speed of the 

train to drop by using the idle running condition within a preset distance before the 

train enters the downhill route. 15 

[0025] In the present embodiment, the CCU controls the train to enter the intelligent 

constant-speed mode. If the forward route is uphill, the train is accelerated in advance by the 

maximum-power traction, or if the forward route is downhill, the train is decelerated in 

advance by the idle running condition. Since the train is decelerated before going downhill, 

the potential energy of the train when going downhill is converted into the kinetic energy of 20 

the train, so that the train is speeded up on the basis of the first speed, thereby reducing the 

energy consumption of the train while ensuring the running time of the train. In addition, 

speeding up the train in advance on the basis of the given speed before going uphill also 

reduces the energy consumption of the train, compared with speeding up the train after going 

uphill. Finally, if the train is running on a gentle route, the train is accelerated only at the 25 

starting portion of the route, and then is driven by the idle running condition until the train is 

decelerated at a tail end of the route, which reduces the energy consumption of the train, 

compared with that the train keeps travelling at a constant speed in the conventional 

technology. 

[0026] In another embodiment of the present application, the speed of the train is reduced 30 

from the second speed to zero by braking deceleration. Specifically, the speed of the train may 
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be decelerated from the second speed to zero by means of electric braking. The electric 

braking can convert the kinetic energy of the train into electric energy, so that the electric 

braking can also reduce the energy consumption of the train, compared with air braking. 

[0027] In another embodiment of the present application, the controlling the speed of the 

train to rise from a given speed to a first speed by using maximum-power traction at a starting 5 

portion of the route, as show in Figure 2, includes: 

Step S201, planning a speed-time curve of the train according to the control 

information; 

Step S102, calculating resistance of the gentle route in real time to obtain a 

calculation result of the route resistance; 10 

Step S203, calculating a real-time output power according to the speed-time curve 

and the calculation result of the route resistance; 

Step S204, performing a matching calculation for power units according to the 

real-time output power to obtain a calculation result of power-matching; and 

Step S205, obtaining a power-switching instruction based on the calculation result of 15 

power-matching to control the power units to be turned on or off according to the 

calculation result of power-matching, wherein activation or shutdown of the power units 

allows the speed of the train to rise from the given speed to the first speed. 

[0028] In another embodiment of the present application, the step of generating an automatic 

driving and energy-saving control strategy according to the control information on the basis of 20 

meeting a running time of normal operation of the train may include: 

using maximum-power traction to ensure that the train is accelerated quickly, if the 

speed of the train needs to rise; and 

using the idle running condition, if the speed of the train needs to decrease; or using 

maximum-power braking, if the idle running condition cannot meet deceleration 25 

requirements of the train. 

[0029] According to the technical solutions provided by the embodiments of the present 

application, when the train enters the intelligent constant-speed operation mode, the control 

information of the trains is obtained, and an automatic driving and energy-saving control 
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strategy according to the control information on the basis of meeting a running time of normal 

operation of the train is generated, thereby controlling operation of the train according to the 

automatic driving and energy-saving control strategy. Since the automatic driving and 

energy-saving control strategy is generated according to the route information, the 

embodiments of the present application can reduce the energy consumption of the train, 5 

compared with the constant-speed operation in the conventional technology. 

[0030] Referring to Figure 3, Figure 3 is a schematic structural diagram of a device for 

realizing intelligent constant-speed and energy-saving driving according to an embodiment of 

the present application. Working process of each module in the schematic structural diagram 

refers to the execution process of the method in the embodiment corresponding to Figure 1. 10 

The device includes: 

an obtaining unit 310, configured to obtain control information of a train when the 

train enters an intelligent constant-speed operation mode, wherein the control information 

includes route information and train information; and 

a processing unit 320, configured to generate an automatic driving and energy-saving 15 

control strategy according to the control information on the basis of meeting a running 

time of normal operation of the train, and to control operation of the train according to the 

automatic driving and energy-saving control strategy. 

[0031] According to the technical solutions provided by the embodiments of the present 

application, when the train enters the intelligent constant-speed operation mode, the control 20 

information of the trains is obtained, and an automatic driving and energy-saving control 

strategy according to the control information on the basis of meeting a running time of normal 

operation of the train is generated, thereby controlling operation of the train according to the 

automatic driving and energy-saving control strategy. Since the automatic driving and 

energy-saving control strategy is generated according to the route information, the 25 

embodiments of the present application can reduce the energy consumption of the train, 

compared with the constant-speed operation in the conventional technology. 

[0032] In another embodiment of the present application, it is preferred that the processing 

unit is specifically configured to: 

generate a first automatic driving and energy-saving control strategy, if the route 30 
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information indicates that the train is running on a gentle route, wherein the first 

automatic driving and energy-saving control strategy is to control the speed of the train to 

rise from a given speed to a first speed by using maximum-power traction at a starting 

portion of the route, and to reduce the speed of the train from the first speed to a second 

speed through an idle running condition in remainder of the route, and to reduce the 5 

speed of the train from the second speed to zero by braking deceleration, wherein the first 

speed is less than a speed limit threshold, and the given speed is a speed when the train 

enters the intelligent constant-speed mode; and 

generate a second automatic driving and energy-saving control strategy, if the route 

information indicates that the train is running on a complex route, wherein the complex 10 

route includes an uphill route and/or a downhill route, and in a case that the complex 

route includes the uphill route, the second automatic driving and energy-saving control 

strategy is to start speeding up the train by using the maximum-power traction within a 

preset distance before the train enters the uphill route; and in a case that the complex 

route includes the downhill route, the second automatic driving and energy-saving control 15 

strategy is to control the speed of the train to drop by using the idle running condition 

within a preset distance before the train enters the downhill route. 

[0033] In another embodiment of the present application, it is preferred that the reducing the 

speed of the train from the second speed to zero by braking deceleration in the processing unit 

includes: 20 

reducing the speed of the train from the second speed to zero by means of electric 

braking. 

[0034] In another embodiment of the present application, it is preferred that the processing 

unit is specifically configured to: 

plan a speed-time curve of the train according to the control information; 25 

calculate resistance of the gentle route in real time to obtain a calculation result of the 

route resistance; 

calculate a real-time output power according to the speed-time curve and the 

calculation result of the route resistance; 

perform a matching calculation for power units according to the real-time output 30 
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power to obtain a calculation result of power-matching; and 

obtain a power-switching instruction based on the calculation result of 

power-matching to control the power units to be turned on or off according to the 

calculation result of power-matching, wherein activation or shutdown of the power units 

allows the speed of the train to rise from the given speed to the first speed. 5 

[0035] In another embodiment of the present application, it is preferred that the device 

further includes: 

a first determining unit, configured to determine whether the train meets a condition 

for entering the intelligent constant-speed mode; and 

a second determining unit, configured to determine whether an instruction of entering 10 

the intelligent constant-speed mode is received, if the condition for entering the 

intelligent constant-speed mode is met, wherein the obtaining control information of the 

train in the obtaining unit is performed, if the instruction of entering the intelligent 

constant-speed mode is received. 

[0036] In the specification, claims, and accompanying drawings of the present application, 15 

the terms "first", "second", "third", "fourth", and the like (if existing) are intended to 

distinguish between similar objects rather than describe a specific order. It should be 

understood that, data used in this way can be interchanged in an appropriate case, so that the 

embodiments of the present application that are described herein, for example, can be 

implemented in a sequence other than those sequences illustrated or described herein. In 20 

addition, the terms "include" and "have" and any variations thereof are intended to cover 

non-exclusive inclusions. For example, a process, a method, a system, a product or a device 

that includes a series of steps or units is not limited to those clearly listed steps or units, and 

may instead include other steps or units not explicitly listed or inherent to the process, method, 

product or device. 25 

[0037] Since the device or system embodiment corresponds to the method embodiment, 

reference may be made to the method embodiment for the relevant parts. The device or 

system embodiment described above is merely illustrative. The units described as separate 

components may be or not be separated physically. The components shown as units may be or 

not be physical units, i.e., the units may be located at a same place or may be distributed onto 30 
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multiple network units. A part or all of the modules may be selected based on actual needs to 

implement the solution according to the embodiment. Those skilled in the art may understand 

and implement the present application without creative work. 

[0038] In the embodiments according to the present application, it should be understood that 

the disclosed system, device and method may be implemented in other ways without 5 

departing from the spirit and scope of the present application. The present embodiments are 

only exemplary examples and should not be construed as a limitation, and the specific 

contents given should not limit the purpose of the present application. For example, the units 

or sub-units are merely divided according to a logic function, and the units may be divided in 

other way in practice. For example, multiple units or sub-units may be combined. Moreover, 10 

the units are or parts may be combined or integrated into another system, or some features 

may be omitted or not performed. 

[0039] In addition, the described system, device, and method, as well as schematic diagrams 

of different embodiments, can be combined or integrated with other systems, modules, 

technologies, or methods without departing from the scope of the present application. In 15 

addition, the coupling, direct coupling or communication connection between components 

which are shown or discussed may be indirect coupling or communication connection via 

some interfaces, devices or units, which may be electrical, mechanical, or in other form. 

[0040] Only specific embodiments of the present application are described above, it should 

be pointed out that various improvements and modifications can be made by those skilled in 20 

the art without departing from the principle of the present application, and these 

improvements and modifications should fall within the protection scope of the present 

application. 



- 14 - 

CLAIMS 

 

1. A method for realizing intelligent constant-speed and energy-saving driving, wherein 

the method is applied to a central control unit, and comprises: 

obtaining control information of a train when the train enters an intelligent 5 

constant-speed mode, wherein the control information comprises route information and train 

information; and 

generating an automatic driving and energy-saving control strategy according to the 

control information while meeting a running time of normal operation of the train, and 

controlling operation of the train according to the automatic driving and energy-saving control 10 

strategy. 

 

2. The method according to claim 1, wherein the generating an automatic driving and 

energy-saving control strategy according to the control information while meeting a running 

time of normal operation of the train comprises: 15 

generating a first automatic driving and energy-saving control strategy, if the route 

information indicates that the train is running on a gentle route, wherein the first automatic 

driving and energy-saving control strategy is to control a speed of the train to rise from a 

given speed to a first speed by using maximum-power traction at a starting portion of the 

route, and to reduce the speed of the train from the first speed to a second speed through an 20 

idle running condition in remainder of the route, and to reduce the speed of the train from the 

second speed to zero by braking deceleration, wherein the first speed is less than a speed limit 

threshold, and the given speed is a speed when the train enters the intelligent constant-speed 

mode; and 

generating a second automatic driving and energy-saving control strategy, if the route 25 

information indicates that the train is running on a complex route, wherein the complex route 

comprises an uphill route and/or a downhill route, and in a case that the complex route 

comprises the uphill route, the second automatic driving and energy-saving control strategy is 

to start speeding up the train by using the maximum-power traction within a preset distance 

before the train enters the uphill route; and in a case that the complex route comprises the 30 
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downhill route, the second automatic driving and energy-saving control strategy is to control 

the speed of the train to drop by using the idle running condition within a preset distance 

before the train enters the downhill route. 

 

3. The method according to claim 2, wherein the reducing the speed of the train from the 5 

second speed to zero by braking deceleration comprises: 

reducing the speed of the train from the second speed to zero by means of electric 

braking. 

 

4. The method according to claim 2, wherein the controlling the speed of the train to rise 10 

from a given speed to a first speed by using maximum-power traction at a starting portion of 

the route comprises: 

planning a speed-time curve of the train according to the control information; 

calculating resistance of the gentle route in real time to obtain a calculation result of the 

route resistance; 15 

calculating a real-time output power according to the speed-time curve and the 

calculation result of the route resistance; 

performing a matching calculation for power units according to the real-time output 

power to obtain a calculation result of power-matching; and 

obtaining a power-switching instruction based on the calculation result of 20 

power-matching to control the power units to be turned on or off according to the calculation 

result of power-matching, wherein activation or shutdown of the power units allows the speed 

of the train to rise from the given speed to the first speed. 

 

5. The method according to claim 1, further comprising: 25 

determining whether the train meets a condition for entering the intelligent 

constant-speed mode; 

determining whether an instruction of entering the intelligent constant-speed mode is 
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received, if the condition for entering the intelligent constant-speed mode is met; and 

performing the obtaining control information of the train, if the instruction of entering 

the intelligent constant-speed mode is received. 

 

6. A device for realizing intelligent constant-speed and energy-saving driving, wherein 5 

the device is applied to a central control unit, and comprises: 

an obtaining unit, configured to obtain control information of a train when the train 

enters an intelligent constant-speed mode, wherein the control information comprises route 

information and train information; and 

a processing unit, configured to generate an automatic driving and energy-saving control 10 

strategy according to the control information on the basis of meeting a running time of normal 

operation of the train, and to control operation of the train according to the automatic driving 

and energy-saving control strategy. 

 

7. The device according to claim 6, wherein the processing unit is configured to: 15 

generate a first automatic driving and energy-saving control strategy, if the route 

information indicates that the train is running on a gentle route, wherein the first automatic 

driving and energy-saving control strategy is to control a speed of the train to rise from a 

given speed to a first speed by using maximum-power traction at a starting portion of the 

route, and to reduce the speed of the train from the first speed to a second speed through an 20 

idle running condition in remainder of the route, and to reduce the speed of the train from the 

second speed to zero by braking deceleration, wherein the first speed is less than a speed limit 

threshold, and the given speed is a speed when the train enters the intelligent constant-speed 

mode; and 

generate a second automatic driving and energy-saving control strategy, if the route 25 

information indicates that the train is running on a complex route, wherein the complex route 

comprises an uphill route and/or a downhill route, and in a case that the complex route 

comprises the uphill route, the second automatic driving and energy-saving control strategy is 

to start speeding up the train by using the maximum-power traction within a preset distance 

before the train enters the uphill route; and in a case that the complex route comprises the 30 
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downhill route, the second automatic driving and energy-saving control strategy is to control 

the speed of the train to drop by using the idle running condition within a preset distance 

before the train enters the downhill route. 

 

8. The device according to claim 7, wherein the reducing the speed of the train from the 5 

second speed to zero by braking deceleration in the processing unit comprises: 

reducing the speed of the train from the second speed to zero by means of electric 

braking. 

 

9. The device according to claim 7, wherein the processing unit is configured to: 10 

plan a speed-time curve of the train according to the control information; 

calculate resistance of the gentle route in real time to obtain a calculation result of the 

route resistance; 

calculate a real-time output power according to the speed-time curve and the calculation 

result of the route resistance; 15 

perform a matching calculation for power units according to the real-time output power 

to obtain a calculation result of power-matching; and 

obtain a power-switching instruction based on the calculation result of power-matching 

to control the power units to be turned on or off according to the calculation result of 

power-matching, wherein activation or shutdown of the power units allows the speed of the 20 

train to rise from the given speed to the first speed. 

 

10. The device according to claim 6, further comprising: 

a first determining unit, configured to determine whether the train meets a condition for 

entering the intelligent constant-speed mode; and 25 

a second determining unit, configured to determine whether an instruction of entering the 

intelligent constant-speed mode is received, if the condition for entering the intelligent 

constant-speed mode is met, wherein the obtaining control information of the train in the 
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obtaining unit is performed, if the instruction of entering the intelligent constant-speed mode 

is received. 


