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(57) Abrégé/Abstract:

An electric vehicle navigation method based on power guidance of an energy-storage charging pile. An electric vehicle selects,
according to location information of charging piles and real-time stored power information of energy storage modules of the
charging piles, a charging pile nearby that can meet own charging power demand and moves thereto for charging. The system
using the method comprises a charging pile provided with a control module, a positioning module, an energy storage module, and
a communication module; the electric vehicle is provided with a communication unit; the control module separately acquires the
location information of the charging pile and real-time stored power information, and sends the information to the communication
unit of the electric vehicle by means of the communication module. The navigation method and system can reasonably guide the
electric vehicle to charge according to the distribution of charging piles and the stored power, and can dynamically plan a charging
scheme for the electric vehicle, thereby preventing the electric vehicle from stop on the way due to no power and long-term
inefficient waiting for charging, so that the stored power of the charging pile can be reasonably distributed and used, and energy

idleness and waste are avoided.
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(57) Abstract: An electric vehicle navigation method based on power guidance of an energy-storage charging pile. An electric vehicle
selects, according to location information of charging piles and real-time stored power information of energy storage modules of the
charging piles, a charging pile nearby that can meet own charging power demand and moves thereto for charging. The system using
the method comprises a charging pile provided with a control module, a positioning module, an energy storage module, and a com-
munication module; the electric vehicle is provided with a communication unit; the control module separately acquires the location
information of the charging pile and real-time stored power information, and sends the information to the communication unit of the
electric vehicle by means of the communication module. The navigation method and system can reasonably guide the electric vehicle to
charge according to the distribution of charging piles and the stored power, and can dynamically plan a charging scheme for the electric
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NAVIGATION METHOD AND SYSTEM FOR ELECTRIC VEHICLES
BASED ON ELECTRICITY QUANTITY GUIDANCE OF ENERGY-
STORAGE CHARGING PILES

TECHNICAL FIELD
The present invention relates to the field of electric vehicle charging navigation,
in particular to a navigation method and system for electric vehicles based on electricity

quantity guidance of energy-storage charging piles.

BACKGROUND OF THE PRESENT INVENTION

With the deepening of the concept of green environmental protection in the world,
electric vehicles, including electromobiles, unmanned aerial vehicles and the like, are
developing rapidly. However, the main problems that limit the promotion of electric
vehicles, particularly the electromobiles, include short endurance mileage and
incomplete charging and recharging facilities, which often cause that the electromobiles
are often short of electricity on the way and unable to be recharged in time, bringing
troubles to users. In urban suburbs, vast rural areas and wilderness arcas, the problem
that the electromobiles are unable to go out of the city and go to the countryside is
particularly prominent due to the lack of charging facilities. The existing electromobile
charging navigation only gives a charging point on the electronic map and plans a route
to reach the charging point quickly without considering the electricity quantity of some
energy-storage charging piles in a charging station, which is easy to cause inefficient
waiting for a long time at the empty-electricity energy-storage charging piles. However,
an energy-storage charging device based on clecan energy street lamps, which is
developed vigorously in rural areas and is operated off the power grid, cannot be
effectively utilized in the charging and recharging field due to the difficulty in knowing
the stored electricity.

The unmanned aerial vehicles and electric ships driven by batteries are also unable
to select charging time and places reasonably due to the lack of charging facilities and

the inability to know the stored electricity of the energy-storage charging piles, thereby
1
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affecting the work efficiency due to short endurance mileage and frequent back-and-

forth charging.

SUMMARY OF THE PRESENT INVENTION
TECHNICAL PROBLEMS

The present invention provides a navigation method and system for electric
vehicles based on electricity quantity guidance of energy-storage charging piles. The
navigation method and system can select charging piles nearby that can meet own
charging quantity demands to charge according to the own remaining electricity
quantity and energy consumption of the electric vehicles and in combination with the
distribution and energy storage of the energy-storage charging piles, and can
dynamically plan travel charging solutions for the electric vehicles, thereby avoiding
problems that the electric vehicles stop running without electricity on the way to the
charging piles and inefficiently wait for charging for a long time, so that the stored
electricity of the charging piles can be reasonably distributed and utilized, and energy

idleness and waste are avoided.

SOLUTIONS TO PROBLEMS
TECHNICAL SOLUTIONS

The present invention is realized by the following technical solutions:

A navigation method for electric vehicles based on electricity quantity guidance
of energy-storage charging piles, wherein the charging piles are provided with energy
storage modules; and the electric vehicles select charging piles nearby that can meet
own charging quantity demands to charge according to location information of the
charging piles and real-time stored eclectricity information of the energy storage
modules of the charging piles.

The navigation method further includes a step that a navigation module guides
each electric vehicle to one charging pile for charging. Specifically, the charging pile
sends location information and real-time stored electricity information of the charging

pile to the navigation module; and the navigation module guides the electric vehicle to
2
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the charging pile nearby that can meet the own charging quantity demands to charge
according to the received location information of the charging pile and real-time stored
electricity information of the energy storage module of the charging pile.

The navigation method further includes a step that an electricity quantity
navigation server and the navigation module cooperate with each other to guide the
electric vehicle to the charging pile for charging. Specifically, the charging pile sends
the location information of the charging pile and the real-time stored electricity
information of the energy storage module of the charging pile to the electricity quantity
navigation server; the electric vehicle sends real-time location information and charging
quantity demands of the electric vehicle to the electricity quantity navigation server
through the navigation module; the clectricity quantity navigation server matches the
charging pile nearby that can meet the charging quantity demands of the electric vehicle
and sends the location information of the matched charging pile and the real-time stored
electricity information of the energy storage module of the matched charging pile to the
navigation module; and the navigation module guides the electric vehicle to charge.

The navigation method further includes a step that the electricity quantity
navigation server formulates a charging planning solution for the electric vehicle.
Specifically, the charging pile sends self-state detection information to the electricity
quantity navigation server, wherein the self-state detection information includes the
location information of the charging pile and the real-time stored electricity information
of the energy storage module of the charging pile; the electric vehicle sends destination
information and real-time remaining electricity quantity and energy consumption
information of the electric vehicle to the electricity quantity navigation server through
the navigation module; the electricity quantity navigation server formulates the
charging planning solution according to the received information and sends the
charging planning solution to the navigation module; and the navigation module guides
the electric vehicle to the designated charging pile for charging according to the
charging planning solution.

The navigation method further includes a step that the electricity quantity

navigation server dynamically plans a travel charging solution for the electric vehicle.
3
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Specifically, the charging pile sends the self-state detection information to the
electricity quantity navigation server, wherein the self-state detection information
includes the location information of the charging pile and the real-time stored quantity
information of the energy storage module of the charging pile; the electric vehicle sends
the destination information and the electricity quantity and energy consumption
information of the electric vehicle to the electricity quantity navigation server through
the navigation module; the electricity quantity navigation server acquires
meteorological information of a region where the charging pile is located, respectively
predicts storage time of the energy storage module of the charging pile, charging time
of the electric vehicle, energy consumption of a route and average driving time through
analysis, dynamically plans the travel charging solution, predicts the whole time
consumption of the electric vehicle, and provides the solutions to the navigation module;
and the navigation module guides the electric vehicle to travel according to the travel
charging solution.

A navigation system for electric vehicles based on electricity quantity guidance of
energy-storage charging piles adopts the navigation method for electric vehicles based
on electricity quantity guidance of energy-storage charging piles, wherein cach
charging pile is provided with a control module, a positioning module, an energy
storage module and a communication module; each electric vehicle is provided with a
communication unit; and the control module respectively collects positioning
information of the positioning module and stored clectricity information of the energy
storage module in real time, and sends the information to the communication unit of
the electric vehicle through the communication module.

The navigation system further includes a navigation module, which is connected
with the communication unit of the electric vehicle.

The navigation system further includes an electricity quantity navigation server,
wherein the navigation module is connected with the electricity quantity navigation
server through the communication unit; and the control module of the charging pile is
connected with the electricity quantity navigation server through the communication

module.
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Each charging pile is also provided with a meteorological monitoring unit, which
is connected with the control module of the charging pile; a control switch is electrically
connected between a power supply of the energy storage module and the energy storage
module; and the control switch is controlled by the control module of the charging pile.
Each charging pile is also provided with a self-state monitoring unit, which monitors
temperature, electricity quantity and electric parameters of an input end and an output
end of the energy storage module of the charging pile in real time and sends to the
electricity quantity navigation server through the control module.

The charging piles may be power grid-powered charging piles with energy storage
modules, new energy charging piles with energy storage modules and energy-storage
charging piles attached to distributed new energy street lamps, wherein the new energy
refers to wind power generation, solar power generation, tidal power generation,
hydroelectric generation or combustible gas power generation; the power supply of
each energy storage module is one or more of a power grid, a wind power generation
device, a solar power generation device, a tidal power generation device, a hydroelectric
generation device and a combustible gas power generation device; and the charging
piles are provided with one or two of alternating current (AC) charging interfaces and

direct current (DC) charging interfaces.

BENEFICIAL EFFECTS OF THE PRESENT INVENTION
BENEFICIAL EFFECTS

The present invention has the advantages as follows.

1. The method and system provided by the present invention have strong
adaptability, can be widely used for charging the electric vehicles including the
electromobiles, the unmanned aerial vehicles, the electric ships and the like, and
integrates various energy-storage charging piles, particularly the distributed new energy
charging piles unstable in electricity quantity, thereby greatly expanding the distribution
range of charging facilities of the electric vehicles.

2. The method and system provided by the present invention can intelligently

navigate and control the charging after reasonably planning the charging solution
5
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according to the remaining electricity quantity and energy consumption of the electric
vehicles and in combination with the distribution and energy storage conditions of the
energy-storage charging piles, thereby improving the charging efficiency, effectively
extending the endurance mileage of the electric vehicles, also reasonably distributing
and utilizing the stored electricity of the charging piles, and avoiding energy idleness
and waste.

3. The method and the system provided by the present invention can intelligently
select the power supply of the energy storage module of each charging pile according
to the meteorological information, ensure the electricity quantity of the energy storage
module and prolong the service life.

4. The method and system provided by the present invention can dynamically plan
the travel charging solution for the electric vehicles, thereby avoiding the problems that
the electric vehicles stop running without electricity and inefficiently wait for charging
for a long time, and ensuring that the electric vehicles successfully complete the journey

with low cost and high timeliness.

BRIEF DESCRIPTION OF THE DRAWINGS
DESCRIPTION OF THE DRAWINGS

Fig. 1 is a frame schematic diagram of a system according to an embodiment 1 of
the present invention;

Fig. 2 is a frame schematic diagram of a system according to embodiments 2 and
3 of the present invention; and

Fig. 3 is a frame schematic diagram of a system according to an embodiment 4 of

the present invention.

PREFERRED EMBODIMENTS OF THE PRESENT INVENTION
DETAILED DESCRIPTION OF THE PRESENT INVENTION

The technical solutions of the present invention will be described in detail below
with reference to embodiments and the accompany drawings, but do not constitute a

limitation on the protection scope of claims of the present invention.
6

Date Regue/Date Received 2020-07-15



CA 03088914 2020-07-15

Embodiment 1:

As shown in Fig. 1, a navigation system for electric vehicles based on electricity
quantity guidance of energy-storage charging piles is provided; and the electric vehicles
include electromobiles, unmanned aerial vehicles or electric ships. A plurality of
charging piles are provided, and include power grid-powered charging piles with energy
storage modules, new energy charging piles with energy storage modules and energy-
storage charging piles attached to distributed new energy street lamps. A power supply
of each energy storage module is one or more of a power grid, a wind power generation
device, a solar power generation device, a tidal power generation device, a hydroelectric
generation device and a combustible gas power generation device. The energy storage
modules are used for storing electric energy, e.g., storage batteries or supercapacitors
are used. The charging piles are provided with one or two of AC charging interfaces
and DC charging interfaces, and can also be selectively provided with charging
interfaces special for the unmanned aerial vehicles.

Each charging pile is provided with a control module, a positioning module, an
energy storage module and a communication module. Each electric vehicle is provided
with a communication unit. The control module respectively collects positioning
information of the positioning module and stored electricity information of the energy
storage module in real time, and sends the information to the communication unit of
the electric vehicle through the communication module in a wired or wireless
connection manner.

Each electric vehicle judges idle states of the corresponding charging piles
according to location information of the charging pile and real-time stored electricity
mformation of the energy storage module of the charging pile received by the
communication unit, own remaining electricity and real-time stored electricity
information of the energy storage module, and selects the charging pile nearby that can
meet own charging quantity demands to charge.

To realize intelligent navigation, a navigation module can also be arranged in each
electric vehicle. The communication unit transmits the received location information of

the charging pile and the real-time stored electricity information of the energy storage
7
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module of the charging pile to the navigation module. Meanwhile, the navigation
module receives the remaining electricity quantity information and positioning
information of the electric vehicle. The navigation module judges the charging pile
nearby that is idle and can meet own charging quantity demands according to the
received information, and guides the electric vehicle to the charging pile nearby for
charging through an clectronic map or geographical coordinates loaded on the
navigation module.

Embodiment 2:

As shown in Fig. 2, a navigation system for electric vehicles based on electricity
quantity guidance of energy-storage charging piles is provided; and the electric vehicles
include electromobiles, unmanned acrial vehicles or electric ships. A plurality of
charging piles are provided, and include power grid-powered charging piles with energy
storage modules, new energy charging piles with energy storage modules and energy-
storage charging piles attached to distributed new energy street lamps. A power supply
of each energy storage module is one or more of a power grid, a wind power generation
device, a solar power generation device, a tidal power generation device, a hydroelectric
generation device and a combustible gas power generation device. The energy storage
modules are used for storing electric energy, e.g., storage batteries or supercapacitors
are used. The charging piles are provided with one or two of AC charging interfaces
and DC charging interfaces, and can also be selectively provided with charging
interfaces special for the unmanned acrial vehicles.

The navigation system provided by the present invention further includes an
clectricity quantity navigation server. Each charging pile is provided with a control
module, a positioning module, an energy storage module and a communication module.
The control module respectively collects positioning information of the positioning
module and stored electricity information of the energy storage module in real time,
and sends the information to the electricity quantity navigation server through the
communication module in a wired or wireless connection manner.

Each electric vehicle is provided with a navigation module, a communication unit

and a positioning device, wherein the navigation module is connected with the
8
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communication unit. The navigation module collects the remaining electricity quantity
information of a storage battery and positioning information of the electric vehicle, and
sends the information to the electricity quantity navigation server through the
communication unit. The electricity quantity navigation server judges an idle state of
the corresponding charging piles according to the received real-time stored electricity
information of the energy storage module of the charging pile, matches the charging
pile nearby that can meet the charging quantity demands for the electric vehicle, and
sends location information of the matched charging pile and the real-time stored
electricity information of the energy storage module of the matched charging pile to the
navigation module. Then, the navigation module guides the electric vehicle to the
matched charging pile for charging through an electronic map.

Embodiment 3:

As shown in Fig. 2, a navigation system for electric vehicles based on clectricity
quantity guidance of energy-storage charging piles is constructed as the Embodiment 2.

To improve the efficiency of electricity quantity navigation, the navigation module
simultaneously sends destination information or work schedule planning of cach
electric vehicle, as well as elements of electricity quantity information and energy
consumption information of a storage battery of the electric vehicle such as model and
load of the electric vehicle to the electricity quantity navigation server. The electricity
quantity navigation server calculates the energy consumption of the electric vehicle,
deduces and predicts the endurance mileage of the electric vehicle, formulates a
charging planning solution according to the real-time stored electricity information of
the charging pile nearby, and sends the charging planning solution to the navigation
module. The navigation module guides the electric vehicle to the energy-storage
charging pile designated by the charging planning solution for charging through the
electronic map or geographical coordinates, thereby ensuring that the electric vehicle
can reach the next charging pile capable of providing charging quantity before the
storage battery runs out.

Embodiment 4:

As shown in Fig. 3, a navigation system for electric vehicles based on clectricity
9
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quantity guidance of energy-storage charging piles is provided; and the electric vehicles
include electromobiles, unmanned aerial vehicles or electric ships. A plurality of
charging piles are provided, and include power grid-powered charging piles with energy
storage modules, new energy charging piles with energy storage modules and energy-
storage charging piles attached to distributed new energy street lamps. A power supply
of each energy storage module is one or more of a power grid, a wind power generation
device, a solar power generation device, a tidal power generation device, a hydroelectric
generation device and a combustible gas power generation device. The energy storage
modules are used for storing electric energy, ¢.g., storage batteries or supercapacitors
are used. The charging piles are provided with one or two of AC charging interfaces
and DC charging interfaces, and can also be selectively provided with charging
interfaces special for the unmanned aerial vehicles.

The navigation system provided by the present invention further includes an
electricity quantity navigation server. Each charging pile is provided with a control
module, a positioning module, an energy storage module and a communication module.
The control module is respectively connected with the positioning module, the energy
storage module and the communication module; and the communication module is
connected with the electricity quantity navigation server in a wired or wireless
connection manner. Each electric vehicle is provided with a navigation module, a
communication unit and a positioning device, whercin the navigation module is
connected with the communication unit.

In consideration of the influence of weather on the travel and charging of electric
vehicles, each charging pile is also provided with a meteorological monitoring unit for
monitoring local weather such as rain, snow, wind and sunshine. The meteorological
monitoring unit is connected with the control module of each charging pile. A control
switch is electrically connected between a power supply of the energy storage module
and the energy storage module, wherein a control end of the control switch is connected
with the control module of the charging pile. The metecorological monitoring unit sends
the monitored meteorological information to the control module of the charging pile;

and the control module sends the meteorological information to the electricity quantity
10
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navigation server. Meanwhile, the control module selects the corresponding power
supply to charge the energy storage module by controlling the control switch in
combination with the received real-time stored electricity information of the energy
storage module, e.g., the solar power generation device is selected to charge the energy
storage module by the control switch in the case of sunny day with strong sunshine and
weak wind.

Each charging pile is also provided with a self-state monitoring unit, which
monitors temperature, electricity quantity, electric parameters such as voltage and
current of an input end and an output end, and other self-state detection information of
the energy storage module of the charging pile in real time and sends to the control
module. The control module sends the received self-state detection information of the
energy storage module to the electricity quantity navigation server.

The navigation system provided by the present invention is utilized to provide a
dynamic travel charging solution for each electric vehicle.

Each electric vehicle sends a travel destination, model and positioning information
of the electric vehicle, electricity quantity state information of a storage battery of the
electric vehicle, as well as load, energy consumption and other information of the
electric vehicle to the electricity quantity navigation server. The electric quantity
navigation server integrates various received information, combines traffic condition
information, applies big data analysis on the basis of a large number of historical
working data of electric vehicle, predicts the storage time and the storage progress of
the charging pile under meteorological conditions for a period of time in the future,
dynamically plans a reasonable travel charging solution for the electric vehicle, and
predicts the whole time consumption of the electric vehicle. The navigation module
guides the electric vehicle to travel through an electronic map according to the travel
charging solution provided by the electricity quantity navigation server. The travel
charging solution can meet the battery life requirements of the electric vehicle in the
whole travel process. Meanwhile, the stored electricity of the charging piles is
effectively and orderly utilized in time through reasonable planning and scheduling.

In the Embodiments 1-4, each charging pile is further provided with a payment-
1
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enabling control module, which is connected with the control module. A user can pay
to purchase charging quantity on site through the payment-enabling control module to
charge the electric vehicle quantitatively. In the Embodiment 4, the following payment
modes can also be adopted: the electricity quantity navigation server provides the
planned charging quantity of the electric vehicle to an operation platform; the operation
platform charges the user according to the planned charging quantity and feeds charged
information back to the electricity quantity navigation server; and the electricity
quantity navigation server controls the payment-enabling control module to enable the
quantitative charging service through the control module of the charging pile. The
electricity sold to the designated electric vehicle will not be sold to other electric
vehicles for charging.

To improve the monitoring, each charging pile is also provided with a user
detection module such as a monitoring camera, an infrared monitoring device, WIFI,
Bluetooth or radar, for determining a proximity state and a working state of each electric
vehicle and each charging pile.

The navigation system provided by the present invention can also be used for
tourism promotion, social activities, commercial activities and other applications by
embedding the interface of the power navigation server into related application software,
such as tourism electronic maps, social electronic maps, commercial electronic maps

and service robot management software.

12
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Claims

1. A navigation method for electric vehicles based on electricity quantity
guidance of energy-storage charging piles, wherein the charging piles are provided with
energy storage modules; and the electric vehicles select charging piles that can meet
own charging quantity demands to charge according to location information of the
charging piles and real-time stored electricity information of the energy storage
modules of the charging piles; the method comprising:

planning dynamically, by an electricity quantity navigation server, a travel
charging solution for the electric vehicle, comprising:
sending, by the charging pile, self-state detection information to the
electricity quantity navigation server; wherein the self-state detection
information comprises the location information of the charging pile and the real -
time stored quantity information of the energy storage module;
sending, by the electric vehicle, information of a destination and
electricity quantity and energy consumption information of the electric vehicle
to the electricity quantity navigation server through a navigation module; and
respectively predicting, based on the self-state detection information
together with the information of the destination and electricity quantity and
energy consumption information of the electric vehicle, by the electricity
quantity navigation server, re-charging time of the energy storage module of the
charging pile, charging time of the electric vehicle, energy consumption of a
route to the destination and average driving time, dynamically planning, by the
electricity quantity navigation server, a travel and charging solution for the route
to the destination, and predicting, by the electricity quantity navigation server,
total time consumption of the electric vehicle in a travel process to the
destination,
providing, by the electricity quantity navigation server, the travel and charging
solution to the navigation module; and

guiding, by the navigation module, the electric vehicle to travel according to the
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travel and charging solution.

2. The navigation method for electric vehicles based on electricity quantity
guidance of energy-storage charging piles according to claim 1, further comprising
guiding, by the navigation module, each electric vehicle to one charging pile for
charging, wherein specifically, the charging pile sends location information of the
charging pile and real-time stored electricity information of the energy storage module
to the navigation module; and the navigation module guides the electric vehicle to the
charging pile that is able to meet the own charging quantity demands to charge
according to the received location information of the charging pile and real-time stored

electricity information of the energy storage module.

3. The navigation method for electric vehicles based on electricity quantity
guidance of energy-storage charging piles according to claim 1, further comprising
guiding, by the electricity quantity navigation server and the navigation module, the
electric vehicle to the charging pile for charging, wherein specifically, the charging pile
sends the location information of the charging pile and the real-time stored electricity
information of the energy storage module to the electricity quantity navigation server;
the electric vehicle sends real-time location information and charging quantity demands
of the electric vehicle to the electricity quantity navigation server through the
navigation module; the electricity quantity navigation server determines a matched
charging pile that can meet the charging quantity demands of the electric vehicle and
sends the location information of the matched charging pile and the real-time stored
electricity information of the energy storage module to the navigation module; and the

navigation module guides the electric vehicle to charge.

4. The navigation method for electric vehicles based on electricity quantity
guidance of energy-storage charging piles according to claim 1, further comprising a
step that the electricity quantity navigation server formulates a charging planning

solution for the electric vehicle, wherein specifically, the charging pile sends self-state
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detection information to the electricity quantity navigation server; the self-state
detection information comprises the location information of the charging pile and the
real-time stored electricity information of the energy storage module; the electric
vehicle sends destination information and real-time remaining electricity quantity and
energy consumption information of the electric vehicle to the electricity quantity
navigation server through the navigation module; the electricity quantity navigation
server formulates the charging planning solution according to the received information
and sends the charging planning solution to the navigation module; and the navigation
module guides the electric vehicle to the designated charging pile for charging

according to the charging planning solution.

5. A navigation system for electric vehicles based on clectricity quantity
guidance of energy-storage charging piles, adopting the navigation method for electric
vehicles based on electricity quantity guidance of energy-storage charging piles of
claim 1, wherein each charging pile is provided with a control module, a positioning
module, an energy storage module and a communication module; each electric vehicle
is provided with a communication unit; and the control module respectively collects
positioning information of the positioning module and collects stored electricity
information of the energy storage module in real time, and sends the information to the
communication unit of the electric vehicle through the communication module, wherein
the navigation system further comprises the navigation module, which is connected
with the communication unit of the electric vehicle, and the electricity quantity
navigation server, wherein the navigation module is connected with the electricity
quantity navigation server through the communication unit; and the control module is
connected with the electricity quantity navigation server through the communication

module.

6. The navigation system for electric vehicles based on electricity quantity
guidance of energy-storage charging piles according to claim 5, wherein each charging

pile is also provided with a meteorological monitoring unit, which is connected with
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the control module of the charging pile; a control switch is electrically connected
between a power supply of the energy storage module and the energy storage module;
the control switch is controlled by the control module of the charging pile; each
charging pile is also provided with a self-state monitoring unit, which monitors
temperature, electricity quantity and electric parameters of an input end and an output
end of the energy storage module in real time and sends to the electricity quantity

navigation server through the control module.

7. The navigation system for electric vehicles based on electricity quantity
guidance of energy-storage charging piles according to any one of claims 5-6, wherein
the charging piles are power grid-powered charging piles with energy storage modules,
new energy charging piles with energy storage modules and energy-storage charging
piles attached to distributed new energy street lamps; the new energy refers to wind
power generation, solar power generation, tidal power generation, hydroelectric
generation or combustible gas power generation; the power supply of each energy
storage module is one or more of a power grid, a wind power generation device, a solar
power generation device, a tidal power generation device, a hydroelectric generation
device and a combustible gas power generation device; and the charging piles are
provided with one or two of alternating current (AC) charging interfaces and direct

current (DC) charging interfaces.
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