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a zero bit and a non-zero bit. The locomotive driver con-
troller further comprises an interlocking unit (30), the in-
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which is connected to the mechanical operation appara-
tus (10), and an interlocking button (32), which is con-
nected to the digital operation apparatus (20), wherein
the interlocking cam (31) and the interlocking button (32)

LOCOMOTIVE DRIVER CONTROLLER AND CONTROL METHOD THEREOF
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Description
FIELD OF THE INVENTION

[0001] The present disclosure relates to the technical
field of driver controllers, in particular to a locomotive
driver controller and a control method thereof.

BACKGROUND OF THE INVENTION

[0002] Most locomotive driver controllers used at
present are mechanical driver controllers. In prior art, a
locomotive driver controller which integrates a digital and
intelligent operation apparatus with a mechanical oper-
ation apparatus is rare. Product digitization and intelli-
gence are inevitable trends in social development, and
a driver controller with digital and intelligent operation is
an inevitable trend in future development.

[0003] A multifunctional driver controller simulation
system (Issue number of Chinese patent CN205750339)
is constituted by serially connecting an electronic control
unit to a rear stage of a universal driver controller. In
different projects, by adjusting the software logic function
ofthe electronic control unit, functional output of the driver
controller for different projects is produced to reduce de-
mands of different projects for different models of driver
controllers, costs of system testing, and waste of resourc-
es. However, this solution does not integrate mechanical
and digital operation functions.

SUMMARY OF THE INVENTION

[0004] An objective of the present disclosure is to pro-
vide a new generation locomotive driver controller, which
integrates a digital and intelligent operation apparatus
with a mechanical operation apparatus, has digital and
intelligent operation functions, conforms to the develop-
ment trend of product digitization and intelligence, and
also has stable and reliable mechanical operation.
[0005] To achieve the above objective, the presentdis-
closure adopts the following technical solution:
Alocomotive driver controller, includinga mechanical op-
eration apparatus, the mechanical operation apparatus
having a working state and a non-working state, charac-
terized in that the locomotive driver controller further in-
cludes a digital operation apparatus, the digital operation
apparatus having a working state and a non-working
state; the locomotive driver controller further includes an
interlocking unit, the interlocking unit includes an inter-
locking cam connected to the mechanical operation ap-
paratus and an interlocking button connected to the dig-
ital operation apparatus, and the interlocking cam and
the interlocking button have an interlocking switch re-
lease state and an interlocking switch compression state,
where when the mechanical operation apparatus is in
the working state, the interlocking cam and the interlock-
ing button are in the interlocking switch compression
state, and the digital operation apparatus enters the non-
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working state; and when the mechanical operation ap-
paratus is in the non-working state, the interlocking cam
and the interlocking button are in the interlocking switch
release state, and the digital operation apparatus is al-
lowed to enter the working state. A locomotive driver con-
troller integrating a mechanical operation apparatus and
a digital operation apparatus is achieved. By setting the
interlocking unit, the logic control signal level of the me-
chanical operation apparatus is higher than that of the
digital operation apparatus.

[0006] As a further solution, the mechanical operation
apparatus is mechanical; the mechanical operation ap-
paratus includes a mechanical traction and brake unit, a
mechanical direction unit, and a mechanical lock; and
the mechanical traction and brake unit and the mechan-
ical direction unit are respectively connected to the me-
chanical lock in a mechanical interlocking manner.
[0007] As a further solution, the digital operation ap-
paratus is digital; the digital operation apparatus includes
a digital lock, a digital direction unit, and a digital traction
and brake unit; and the digital direction unit and the digital
traction and brake unit are respectively connected to the
digital lock in an electrical interlocking manner.

[0008] The mechanical operation apparatus is me-
chanical, and the digital operation apparatus is digital,
so that the locomotive driver controller becomes a new
generation locomotive driver controller integrating the
digital operation apparatus and the mechanical operation
apparatus.

[0009] As a further solution, the digital lock involves
one of fingerprint unlocking, password unlocking, facial
recognition unlocking, ID card unlocking, and iris unlock-
ing.

[0010] As a further solution, output signals of the me-
chanical operation apparatus are hard wire signals, and
the hard wire signals include a lock signal, a mechanical
direction signal, and a traction and brake signal; an output
signal of the digital operation apparatus is a communi-
cation signal, the communication signal is one of MVB
network signal, CAN signal, and Ethernet signal, and the
communication signal includes start information, direc-
tion information, and traction and brake rate.

[0011] As a further solution, the digital operation ap-
paratus can be remotely controlled by a vehicle monitor-
ing center; and preferably, the remote control is cloud
control.

[0012] As a further solution, input of the digital opera-
tion apparatus includes one or more of touch screen in-
put, keyboard input, mouse input, and voice input.
[0013] As a further solution, the digital traction and
brake unit is used for performing operations according
to collected vehicle information.

[0014] Preferably, the vehicle information includes
command information from the vehicle monitoring center,
environmental information on a travel path of the loco-
motive, and locomotive fault information; and the opera-
tions performed by the digital traction and brake unit in-
clude adjusting locomotive speed, adjusting locomotive
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acceleration, and applying parking brake.

[0015] More preferably, the locomotive fault informa-
tion includes information about abnormal locomotive
speed/acceleration, abnormal temperature of locomotive
components, and abnormal connection between a pan-
tograph and a contact network.

[0016] A control method for a locomotive driver con-
troller is provided corresponding to the locomotive driver
controller.

[0017] A control method for a locomotive driver con-
troller, tasks performed by the locomotive driver control-
ler include a mechanical operation task and a digital op-
eration task; the mechanical operation task includes a
mechanical direction operation, a mechanical traction
and brake operation, and a mechanical lock operation;
the digital operation task includes a digital direction op-
eration, a digital traction and brake operation, and a dig-
ital lock operation;

The response priority of the mechanical operation task
is higher than that of the digital operation task; while the
mechanical operation task is responded, the digital lock
is in a locked state;

[0018] The control method for the locomotive driver
controller includes:

determining whether the digital lock is locked before per-
forming the digital direction operation or the digital trac-
tion and brake operation: and

if the digital lock is in the locked state, locking the
digital operation task in an initial state, where the
initial state is 0 position, indicating that the digital
operation task is not performed; or

if the digital lock is in an unlocked state, performing
the digital direction operation or the digital traction
and brake operation.

[0019] In the above technical solution, the control
method further includes:

determining whether the mechanical lock is in a locked
state before performing the mechanical direction opera-
tion or the mechanical traction and brake operation: and

if the mechanical lock is in the locked state, locking
the mechanical direction unit used for performing the
mechanical direction operation and the mechanical
traction and brake unit used for performing the me-
chanical traction and brake operation in an initial
state, where the initial state is 0 position, indicating
that the mechanical operation task is not performed;
or

if the mechanical lock is in an unlocked state, per-
forming the mechanical direction operation or the
mechanical traction and brake operation.

[0020] In the above technical solution, both the me-
chanical operation task and the digital operation task
have mark bits, and the mark bits include a zero bit and
a non-zero bit;
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When the mark bit of the mechanical operation task
is zero, it indicates that the mechanical operation
task is not performed, that is, the initial state; when
the mark bit of the mechanical operation task is non-
zero, it indicates that the mechanical operation task
is being performed;

When the mark bit of the digital operation task is
zero, it indicates that the digital operation task is not
performed, that is, the initial state; when the mark bit
of the digital operation task is non-zero, it indicates
that the digital operation task is being performed;
When the mark bit of the mechanical operation task
is non-zero, the digital operation task is not allowed
to be performed; and when the mark bit of the me-
chanical operation task is zero, the digital operation
task is allowed to be performed after the digital lock
is unlocked.

[0021] In the above technical solution, the locomotive
driver controller includes a mechanical operation appa-
ratus and a digital operation apparatus; the mechanical
operation apparatus includes a mechanical traction and
brake unit used for performing the mechanical traction
and brake operation, a mechanical direction unit used
for performing the mechanical direction operation, and a
mechanical lock; the mechanical traction and brake unit
and the mechanical direction unit are respectively con-
nected to the mechanical lock in a mechanical interlock-
ing manner;

The digital operation apparatus includes a digital
lock, a digital direction unit used for performing the
digital direction operation, and a digital traction and
brake unit used for performing the digital traction and
brake operation; the digital direction unit and the dig-
ital traction and brake unit are respectively connect-
ed to the digital lock in an electrical interlocking man-
ner;

The control method further includes:

when the network signal output by the digital
traction and brake unit is a non-zero bit signal
and the I/O signal output by the mechanical op-
eration apparatus is a zero bit signal, performing
traction and brake control on the entire vehicle
according to the network signal;

when the 1/O signal output by the mechanical
traction and brake unit is a non-zero bit signal,
performing, by the digital traction and brake unit,
an operation of powering off or cutting off output
signals or outputting determination signals ac-
cording to preset settings, and determining a
traction and brake state of the entire vehicle ac-
cording to the 1/O signal output by the mechan-
ical traction and brake unit; and

after the mechanical traction and brake unit
locks the digital operation apparatus, and after
the mechanical traction and brake unit recovers
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to the 0 position, and when the digital lock of the
digital operation apparatus is not unlocked, de-
termining a traction and brake state of the entire
vehicle according to the I/O signal output by the
mechanical traction and brake unit.

[0022] In the above technical solution, when the me-
chanical lock is in an unlocked position, the mechanical
direction unit is allowed to switch to a forward or reverse
position, output a corresponding I/O signal and perform
a corresponding task, and the mechanical traction and
brake unit is allowed to push to a traction position or a
brake position from a 0 position, output a corresponding
I/O signal and perform a corresponding task.

[0023] Inthe above technical solution, when the digital
lock is in an unlocked position, the digital direction unit
is allowed to switch to a forward or reverse position, out-
put a corresponding network signal and perform a cor-
responding task, and the digital traction and brake unit
is allowed to switch among a 0 position, a traction posi-
tion, and a brake position, output a corresponding net-
work signal and perform a corresponding task.

[0024] Beneficial effects achieved by the present in-
vention are as follows:

By using the present invention, digital and intelligent op-
eration of a driver controller for a rail transit vehicle can
be implemented. Specific effects are as follows:

(1) The locomotive driver controller integrates a dig-
ital operation apparatus and a mechanical operation
apparatus, so during the operation of the vehicle,
any operation method can be used to control the
vehicle;

(2) In any case, the output signal of the mechanical
operation apparatus can cut off output signals of the
digital operation apparatus; and

(3) Inemergencies, amechanical handle thatis more
intuitive and clearer in hand feel can be quickly op-
erated to avoid braking or accelerating too quickly
or too slowly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] In order to illustrate the technical solutions of
the present invention more clearly, the accompanying
drawings used in the description of the embodiments will
be briefly introduced below. Apparently, the accompany-
ing drawings in the following description show only one
embodiment of the present invention, and those of ordi-
nary skill in the art can obtain other drawings according
to the accompanying drawings without any creative ef-
fort.

FIG. 1 is a bottom view of an embodiment of the
present invention;

FIG. 2is afrontview of an embodiment of the present
invention;

FIG. 3 is a top view of an embodiment of the present
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invention;

FIG. 4 shows that an interlocking cam and an inter-
locking button are in an interlocking switch release
state according to an embodiment of the present in-
vention;

FIG. 5 shows that the interlocking cam and the in-
terlocking button are in an interlocking switch com-
pression state according to an embodiment of the
present invention; and

FIG. 6 shows input information that can be received
by a digital operation apparatus according to an em-
bodiment of the present invention.

[0026] In the figures: 100 - panel, 10 - mechanical op-
eration apparatus, 11 - mechanical traction and brake
unit, 12 - mechanical direction unit, 20 - digital operation
apparatus, 21 - digital direction unit, 22 - digital traction
and brake unit, 30 - interlocking unit, 31 - interlocking
cam, 32 - interlocking button.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0027] Asshownin FIGs. 1-5, alocomotive driver con-
troller includes a panel 100, as well as a mechanical op-
eration apparatus 10 and a digital operation apparatus
20 integrated on the panel 100.

[0028] As shown in FIGs. 1-3, the mechanical opera-
tion apparatus 10 includes a mechanical traction and
brake unit 11, a mechanical direction unit 12, and a me-
chanical lock (not shown in the figure). The mechanical
traction and brake unit 11 and the mechanical direction
unit 12 are respectively connected to the mechanical lock
in a linkage manner. The connection in a linkage manner
is mechanical interlocking connection of the mechanical
traction and brake unit 11 and the mechanical direction
unit 12 with the mechanical lock. The mechanical traction
and brake unit 11 has a working state and a non-working
state.

[0029] As shownin FIGs. 1-3, the digital operation ap-
paratus 20 includes a digital lock (not shown in the figure),
a digital direction unit 21, and a digital traction and brake
unit 22. The digital direction unit 21 and the digital traction
and brake unit 22 are respectively connected to the digital
lock in a linkage manner. The connection in a linkage
manner is electrical interlocking connection of the digital
traction and brake unit 22 and the digital direction unit 21
with the digital lock. The digital traction and brake unit 22
has a working state and a non-working state.

[0030] Thelocomotive driver controller further includes
an interlocking unit 30, the interlocking unit 30 includes
an interlocking cam 31 connected to the mechanical op-
eration apparatus 10 and an interlocking button 32 con-
nected to the digital operation apparatus 20, and the in-
terlocking cam 31 and the interlocking button 32 have an
interlocking switch release state and an interlocking
switch compression state. When the mechanical traction
and brake unit 11 is in the working state, the interlocking
cam 31 and the interlocking button 32 are in the inter-
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locking switch compression state, and the digital traction
and brake unit 22 enters the non-working state. When
the mechanical traction and brake unit 11 is in the non-
working state, the interlocking cam 31 and the interlock-
ing button 32 are in the interlocking switch release state,
and the digital traction and brake unit 22 enters the work-
ing state. Inthis way, the presentinvention canimplement
digital and intelligent operation of the driver controller for
a rail transit vehicle. In addition to the digital and intelli-
gentoperation, the driver controller also has the mechan-
ical operation apparatus, so during the operation of the
vehicle, any operation method can be used to control the
vehicle. In any case, output signals of the mechanical
operation apparatus can cut off output signals of the dig-
ital operation apparatus.

[0031] The mechanical traction and brake unitincludes
a mechanical handle. In emergencies, the mechanical
handle that is more intuitive and clearer in hand feel can
be quickly operated to avoid braking or accelerating too
quickly or too slowly.

[0032] As shown in FIG. 4, the interlocking cam 31
does not press the interlocking button 32, indicating that
the interlocking cam 31 and the interlocking button 32
are in the interlocking switch release state.

[0033] As shown in FIG. 5, the interlocking cam 31
presses the interlocking button 32, indicating that the in-
terlocking cam 31 and the interlocking button 32 are in
the interlocking switch compression state.

[0034] Specifically, the logic control signal level of the
mechanical operation apparatus 10 is higher than the
logic control signal level of the digital operation apparatus
20. The mechanical operation apparatus 10 is mechan-
ical, and its output signals are hard wire signals. The
digital operation apparatus 20 is digital, and its output
signals are communication signals. The communication
signals include start information, direction information,
and traction and brake rate. The output signals of the
mechanical operation apparatus 10 are hard wire signals,
whichinclude alock signal, a mechanical direction signal,
and a traction and brake signal. There is mechanical and
electrical interlocking between the mechanical operation
apparatus and the digital operation apparatus. The out-
put signals of the mechanical operation apparatus are
prior to those of the digital operation apparatus. When
the mechanical operation apparatus works, operation in-
structions of the digital operation apparatus for the loco-
motive may be cut off from mechanical, electrical, and
communication aspects.

[0035] The digital operation apparatus 20 of the loco-
motive driver controller has functions of lock unit opera-
tion, direction operation, traction and brake operation,
unmanned driving mode, etc. The digital lock of the digital
operation apparatus 20 is only used for unlocking the
digital operation apparatus in a manner of fingerprint un-
locking, password unlocking, facial recognition unlock-
ing, iris unlocking, etc., and the specific manner is deter-
mined by an actual interface. The digital direction unit 21
is alocomotive running direction selection portion, includ-
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ing forward, 0 position, and reverse. According to inter-
face requirements, the digital direction unit may be a
touch screen sliding control key or a touch screen button.
The digital traction and brake unit 22 is a touch screen
sliding control, which may display specific values of se-
lected traction speed and brake rate. According to spe-
cific requirements of the driver controller, an automatic
driving mode button may be added to the interface. The
communication method of the output signal of the digital
operation apparatus 20 involves MVB network signals,
which may also be changed to CAN signals or Ethernet
network signals according to a specific system.

[0036] In the entire vehicle system, the priority of the
1/0 signals output by the mechanical operation apparatus
10 of the driver controller is higher than that of the network
signals such as MVB of the digital operation apparatus
20. When the mechanical operation apparatus of the driv-
er controller inputs train driver control information, that
is, outputs I/O signals, the system controls direction, trac-
tion and brake, etc. according to the 1/O signals. The dig-
ital operation apparatus 20 of the driver controller con-
sists of an information input and start unit, a digital direc-
tion unit 21, a digital traction and brake unit 22, etc, and
each portion has an independent operation area with
clear range on a display screen.

[0037] A control method for a locomotive driver con-
troller is proposed corresponding to the locomotive driver
controller. Tasks performed by the locomotive driver con-
troller include a mechanical operation task and a digital
operation task. The mechanical operation task includes
a mechanical direction operation, a mechanical traction
and brake operation, and a mechanical lock operation.
The digital operation task includes a digital direction op-
eration, a digital traction and brake operation, and a dig-
ital lock operation.

[0038] Specific steps of the mechanical operation task
include that the mechanical traction and brake unit 11
and the mechanical direction unit 12 are respectively con-
nected to the mechanical lock in a mechanical interlock-
ing manner, and when the mechanical lock is in an un-
locked position, the mechanical direction unit 12 is al-
lowed to switch to a forward or reverse position, output
a corresponding I/0O signal and perform a corresponding
task, and the mechanical traction and brake unit 11 is
allowed to push to a traction or brake position from a 0
position, output a corresponding I/O signal and perform
a corresponding task.

[0039] Specific steps of the digital operation task in-
clude that the digital direction unit 21 and the digital trac-
tion and brake unit 22 are respectively connected to the
digital lockin an electrical interlocking manner, and when
the digital lock is unlocked, the digital direction unit 21 is
allowed to switch to a forward or reverse position, output
a corresponding network signal and perform the corre-
sponding task, and the digital traction and brake unit is
allowed to switch among a 0 position, traction position,
and brake position, output a corresponding network sig-
nal and perform a corresponding task.
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[0040] By the design, the response priority of the me-
chanical operation task is higher than that of the digital
operation task. While the mechanical operation task is
responded, the digital lock is in a locked state.

[0041] The control method for the locomotive driver
controller includes: determining whether the mechanical
lockis in alocked state before performing the mechanical
direction operation or the mechanical traction and brake
operation, and interrupting the mechanical operation task
if the mechanical lock is in the locked state, or performing
the mechanical direction operation or the mechanical
traction and brake operation when the mechanical lock
is in an unlocked state; and determining whether the dig-
ital lock is in a locked state before performing the digital
direction operation or the digital traction and brake oper-
ation, and interrupting the digital operation task if the dig-
ital lock is in the locked state, or performing the digital
direction operation or the digital traction and brake oper-
ation if the digital lock is in an unlocked state.

[0042] Specifically, both the mechanical operation task
and the digital operation task have mark bits, the mark
bits include a zero bit and a non-zero bit, the zero bit
represents a non-working state, and the non-zero bit rep-
resents a working state. When the mark bit of the me-
chanical operation task is zero, it indicates that the me-
chanical operation task is not performed. When the mark
bit of the mechanical operation task is a non-zero, it in-
dicates that the mechanical operation task is being per-
formed. When the mark bit of the digital operation task
is zero, it indicates that the digital operation task is not
performed. When the mark bit of the digital operation task
is non-zero, it indicates that the digital operation task is
being performed. When the mark bit of the mechanical
operation task is a non-zero, the digital operation task is
not allowed to be performed. When the mark bit of the
mechanical operation task is zero, the digital operation
task is performed after the digital lock is unlocked.
[0043] As a further specific implementation solution,
the control method further includes the following steps:

when the network signal output by the digital traction
and brake unit is a non-zero bit signal and the 1/0
signal output by the mechanical operation apparatus
is a zero bit signal, performing traction and brake
control on the entire vehicle according to the network
signal;

whenthe I/O signal output by the mechanical traction
and brake unit is a non-zero bit signal, performing,
by the digital traction and brake unit, an operation of
powering off, or cutting off output signals, or output-
ting determination signals according to preset set-
tings, and determining a traction and brake state of
the entire vehicle according to the I/O signal output
by the mechanical traction and brake unit; and
after the mechanical traction and brake unit locks
the digital operation apparatus, after the mechanical
traction and brake unit recovers to the 0 position,
and when the digital lock of the digital operation ap-
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paratus 20 is not unlocked, determining a traction
and brake state of the entire vehicle according to the
1/0 signal output by the mechanical traction and
brake unit.

[0044] The digital operation apparatus 20 is allowed to
be remotely controlled by a vehicle monitoring center.
The remote control can be cloud control.

[0045] As shown in FIG. 6, the input of the digital op-
eration apparatus 20 includes one or more of touch
screen input, keyboard input, mouse input, and voice in-
put. The digital operation apparatus 20 may further re-
ceive information collected by vehicle sensors and cam-
eras.

[0046] The digital operation apparatus adopts a hu-
man-computer interaction system for operation and con-
trol, including but not limited to touch screen input and
voice input. Input and display of the digital operation ap-
paratus may be performed on a driver's console main
control screen or HUD display (head-up display).
[0047] The digital traction and brake unit 22 is used for
performing operations according to collected vehicle in-
formation;

[0048] The vehicle information includes command in-
formation from the vehicle monitoring center (for exam-
ple, the vehicle monitoring center indicates the locomo-
tive to accelerate, decelerate, or stop through remote
control), environmental information on a travel path of
the locomotive, and locomotive fault information. The op-
erations performed by the digital traction and brake unit
22 include adjusting locomotive speed, adjusting loco-
motive acceleration, and applying parking brake.
[0049] The locomotive fault information includes infor-
mation about abnormal locomotive speed/acceleration,
abnormal temperature of locomotive components, and
abnormal connection between a pantograph and a con-
tact network.

[0050] The digital operation apparatus may recognize,
analyze, and respond to the information collected by the
vehicle sensors and cameras to achieve traction and
brake control on the vehicle and the like. An internal con-
trol program of the digital operation apparatus can adjust
the control state and change the current traction and
brake state according to the external operating environ-
ment recognized by the vehicle (such as obstacles) and
instructions sent by the vehicle monitoring center.
[0051] For example, the sensors mounted on a front
pilot can collect information about obstacles on the travel
path of the locomotive. When the information about ob-
stacles on the travel path is collected, the digital traction
and brake unit 22 can perform a parking operation. Sim-
ilarly, the cameras mounted on the vehicle can capture
environmental image information (such as obstacles),
the vehicle controller can process the image information,
and the digital traction and brake unit 22 can perform a
corresponding operation (such as adjusting the vehicle
speed or acceleration, or even parking) according to the
processing results. When information about an abnor-
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mality or fault of the vehicle, such as excessively high
temperature rise at a point on the locomotive, abnormal
vehicle speed or acceleration, or abnormal connection
between the pantograph and the contact network, is col-
lected, the digital traction and brake unit 22 can also per-
form a corresponding operation (such as adjusting the
vehicle speed or acceleration, or even parking).

[0052] Finally, it should be noted that the contents il-
lustrated by the above embodiments should be under-
stood as these embodiments are merely used for illus-
trating the presentinvention more clearly, rather than lim-
iting the scope of the present invention. Various equiva-
lent modifications made to the presentinvention by those
skilled in the art after reading the present invention all
fall within the scope defined by the appended claims of
the present application.

Claims

1. Alocomotive driver controller, comprising a mechan-
ical operation apparatus (10), the mechanical oper-
ation apparatus (10) having a working state and a
non-working state, characterized in that the loco-
motive driver controller further comprises a digital
operation apparatus (20), the digital operation appa-
ratus (20) having a working state and a non-working
state;

the locomotive driver controller further compris-
es an interlocking unit, the interlocking unit com-
prises an interlocking cam connected to the me-
chanical operation apparatus (10) and an inter-
locking button connected to the digital operation
apparatus (20), and the interlocking cam and
the interlocking button have an interlocking
switch release state and an interlocking switch
compression state, wherein

when the mechanical operation apparatus (10)
is in the working state, the interlocking cam and
the interlocking button are in the interlocking
switch compression state, and the digital oper-
ation apparatus (20) enters the non-working
state; and

when the mechanical operation apparatus (10)
is in the non-working state, the interlocking cam
and the interlocking button are in the interlocking
switch release state, and the digital operation
apparatus (20) is allowed to enter the working
state.

2. The locomotive driver controller according to claim
1, characterized in that the mechanical operation
apparatus (10) comprises a mechanical traction and
brake unit (11), a mechanical direction unit (12), and
a mechanical lock, wherein the mechanical traction
and brake unit (11) and the mechanical direction unit
(12) are respectively connected to the mechanical
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lock in a mechanical interlocking manner.

The locomotive driver controller according to claim
1, characterized in that the digital operation appa-
ratus (20) comprises a digital lock, a digital direction
unit (21), and a digital traction and brake unit (22),
wherein the digital direction unit (21) and the digital
traction and brake unit (22) are respectively connect-
ed to the digital lock in an electrical interlocking man-
ner.

The locomotive driver controller according to claim
3, characterized in that the digital lock involves one
of fingerprint unlocking, password unlocking, facial
recognition unlocking, ID card unlocking, and iris un-
locking.

The locomotive driver controller according to any one
of claims 1-4, characterized in that output signals
of the mechanical operation apparatus (10) are hard
wire signals, and the hard wire signals comprise a
lock signal, a mechanical direction signal, and a trac-
tion and brake signal; output signals of the digital
operation apparatus (20) are communication sig-
nals, the communication signals are one of MVB net-
work signals, CAN signals, and Ethernet signals, and
the communication signals comprise start informa-
tion, direction information, and traction and brake
rate.

The locomotive driver controller according to any one
of claims 1-4, characterized in that the digital op-
eration apparatus (20) is allowed to be remotely con-
trolled by a vehicle monitoring center; and preferably,
the remote control is cloud control.

The locomotive driver controller according to any one
of claims 1-4, characterized in that input of the dig-
ital operation apparatus (20) comprises one or more
of touch screen input, keyboard input, mouse input,
and voice input.

A control method for the locomotive driver controller
according to claim 3, characterized in that the dig-
ital traction and brake unit (22) is used for performing
operations according to collected vehicle informa-
tion;

preferably, the vehicle information comprises
command information from the vehicle monitor-
ing center, environmental information on a travel
path of the locomotive, and locomotive fault in-
formation; and the operations performed by the
digital traction and brake unit (22) comprise ad-
justing locomotive speed, adjusting locomotive
acceleration, and applying parking brake; and

more preferably, the locomotive fault informa-
tion comprises information about abnormal lo-
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comotive speed/acceleration, abnormal tem-
perature of locomotive components, and abnor-
mal connection between a pantograph and a
contact network.

A control method for a locomotive driver controller,
characterized in that tasks performed by the loco-
motive driver controller comprise a mechanical op-
eration task and a digital operation task; the mechan-
ical operation task comprises a mechanical direction
operation, a mechanical traction and brake opera-
tion, and a mechanical lock operation; the digital op-
eration task comprises a digital direction operation,
a digital traction and brake operation, and a digital
lock operation;

the response priority of the mechanical opera-
tion task is higher than that of the digital opera-
tion task; while the mechanical operation task is
responded, the digital lock is in a locked state;
the control method for the locomotive driver con-
troller comprises:

determining whether the digital lock is locked
before performing the digital direction operation
or the digital traction and brake operation:

if the digital lock is in the locked state, lock-
ing the digital operation task in an initial
state, wherein the initial state is 0 position,
indicating that the digital operation task is
not performed; or

if the digital lock is in an unlocked state, per-
forming the digital direction operation or the
digital traction and brake operation.

10. The control method for the locomotive driver control-

ler according to claim 9, characterized in that the
control method further comprises:

determining whether the mechanical lock is in a
locked state before performing the mechanical di-
rection operation or the mechanical traction and
brake operation:

if the mechanical lock is in the locked state, lock-
ing the mechanical direction unit (12) used for
performing the mechanical direction operation
and the mechanical traction and brake unit (11)
used for performing the mechanical traction and
brake operation in an initial state, wherein the
initial state is 0 position, indicating that the me-
chanical operation task is not performed; or

if the mechanical lock is in an unlocked state,
performing the mechanical direction operation
or the mechanical traction and brake operation.

11. The control method for the locomotive driver control-

ler according to claim 9, characterized in that both
the mechanical operation task and the digital oper-
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ation task have mark bits, and the mark bits comprise
a zero bit and a non-zero bit;

when the mark bit of the mechanical operation
task is zero, it indicates that the mechanical op-
eration task is not performed; when the mark bit
of the mechanical operation task is non-zero, it
indicates that the mechanical operation task is
being performed; and

when the mark bit of the digital operation task is
zero, it indicates that the digital operation task
is not performed; when the mark bit of the digital
operation task is non-zero, it indicates that the
digital operation task is being performed;

when the mark bit of the mechanical operation
task is non-zero, the digital operation task is not
allowed to be performed; and when the mark bit
of the mechanical operation task is zero, the dig-
ital operation task is performed after the digital
lock is unlocked.

12. The control method for the locomotive driver control-

ler according to any one of claims 9-11, character-
ized in that the locomotive driver controller compris-
es a mechanical operation apparatus (10) and a dig-
ital operation apparatus (20);

the mechanical operation apparatus (10) com-
prises a mechanical traction and brake unit (11)
used for performing the mechanical traction and
brake operation, a mechanical direction unit (12)
used for performing the mechanical direction op-
eration, and a mechanical lock; the mechanical
traction and brake unit (11) and the mechanical
direction unit (12) are respectively connected to
the mechanical lock in a mechanical interlocking
manner;

the digital operation apparatus (20) comprises
a digital lock, a digital direction unit (21) used
for performing the digital direction operation,
and a digital traction and brake unit (22) used
for performing the digital traction and brake op-
eration; the digital direction unit (21) and the dig-
ital traction and brake unit (22) are respectively
connected to the digital lock in an electrical in-
terlocking manner;

the control method further comprises:

when the network signal output by the digital
traction and brake unit (22) is a non-zero bit
signal and the 1/O signal output by the me-
chanical operation apparatus is a zero bit
signal, performing traction and brake con-
trol on the entire vehicle according to the
network signal;

when the 1/O signal output by the mechan-
ical traction and brake unit (11) is a non-
zero bit signal, performing, by the digital
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traction and brake unit (22), an operation of
powering off, or cutting off output signals,
or outputting determination signals accord-
ing to preset settings, and determining a
traction and brake state of the entire vehicle
according to the I/O signal output by the me-
chanical traction and brake unit; and after
the mechanical traction and brake unit (11)
locks the digital operation apparatus (20),
after the mechanical traction and brake unit
(11) recovers to the 0 position, and when
the digital lock of the digital operation appa-
ratus (20) is not unlocked, determining a
traction and brake state of the entire vehicle
according to the I/0O signal output by the me-
chanical traction and brake unit (11).

The control method for the locomotive driver control-
ler according to claim 12, characterized in that
when the mechanical lock is in an unlocked position,
the mechanical direction unit (12)is allowed to switch
to aforward or reverse position, output a correspond-
ing I/0 signal and perform a corresponding task, and
the mechanical traction and brake unit (11)is allowed
to push to a traction or brake position from a 0 posi-
tion, output a corresponding I/O signal and perform
a corresponding task.

The control method for the locomotive driver control-
ler according to claim 12, characterized in that
when the digital lock is in an unlocked position, the
digital direction unit (21) is allowed to switch to a
forward or reverse position, output a corresponding
network signal and perform a corresponding task,
and the digital traction and brake unit (22) is allowed
to switch among a 0 position, traction position, and
brake position, output a corresponding network sig-
nal and perform a corresponding task.
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