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Innovated Smart Parking Assistance System and Information 

System 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The invention relates to management technologies, and 

more particularly, to an innovated smart parking assistance 

system for use in parking lots and to an information system for 

bi-directional communication therewith.  

 

Descriptions of the Related Art 

[0002] As there are getting more and more vehicles in the city, 

it becomes harder for people when driving out to find parking 

spaces. In order to solve the problems of traffic jam and difficulty 

in parking, more and more large parking lots are built in the city. 

How to manage the parking lots for efficient parking guidance 

is thus a big challenge.  

[0003] Most of current parking assistance systems used in the 

parking lots can merely prompt drivers about if there is a parking 



2 
 

space available or how many parking spaces are available. They 

however cannot guide the drivers to the available parking 

spaces quickly in the parking lots, and the information prompted 

by the systems is not updated real time. 

[0004] Moreover, even if a current parking guiding system of a 

parking lot may allow a driver when arriving in the parking lot to 

know locations of the available parking spaces, this service is not 

applicable to getting precise locations of available parking 

spaces in a remote parking lot or on different parking lot levels, 

nor applicable to reserving the parking spaces. The parking 

guiding system cannot provide dynamic information of vehicles 

running in the parking lot either. A proper prompt of the vehicle 

movement dynamic information should compensate the lack of 

the current parking guiding system. Particularly, if the guiding 

system informs the driver of having two available parking spaces 

in area A of the parking lot but is not able to show him/her there 

are two vehicles being moving towards area A in the meantime 

(this means area A is going to be full and not having free parking 

spaces), and then if the driver stills goes to area A, he/she would 
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only waste time and fuel instead of getting a parking space. Thus, 

the current guiding system of the parking lot may easily cause 

guiding mistakes and cannot effectively help the driver find an 

available parking space, and even undesirably leads to increase 

in parking time for the driver and air pollution in the parking lot.  

[0005] Therefore, how to provide an innovated smart parking 

guiding system for parking lots in the city in order to improve 

parking efficiency for vehicles and reduce social costs is an 

important topic in the art. 

SUMMARY OF THE INVENTION 

[0006] In view of the above drawbacks of the prior art, a 

primary object of the invention is to provide a smart parking 

assistance system and an information system for bi-directional 

communication therewith, which may simultaneously provide 

parking space monitoring information and driveway monitoring 

information to assist drivers to find parking spaces in the city and 

improve accuracy of guiding the drivers to available parking 

spaces in a parking lot, such that time for vehicles moving in and 

out of the parking lot is shortened so as to prevent vehicles from 
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time-ineffectively running in the parking lot and causing traffic 

jam, and gas exhaust and carbon monoxide emission are also 

reduced thereby in favor of environmental protection.  

[0007] Another object of the invention is to provide a smart 

parking assistance system and an information system for bi-

directional communication therewith, which may provide 

information of movement tracks of vehicles in a parking lot, 

predict a future usage status of the parking lot, and allow 

reservation of parking spaces.  

[0008] Another object of the invention is to provide a smart 

parking assistance system and an information system for bi-

directional communication therewith, which may provide 

vehicle finding service so as to allow drivers to quickly find their 

vehicles in a parking lot such that the drivers can leave the 

parking lot quickly.  

[0009] To achieve above object and other object, the invention 

is to provide a parking assistance system applicable in a plurality 

of parking lots, each of the parking lots having one or more 

driveways and a plurality of parking spaces, for each of the 
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parking lots the parking assistance system including: a plurality 

of parking space monitors for respectively monitoring usage 

statuses of the parking spaces in the parking lot, and generating 

and outputting parking space monitoring information 

according to the monitored usage statuses of the parking spaces; 

a plurality of driveway monitors for respectively monitoring 

movement dynamics of vehicles on the driveways in the parking 

lot, and generating and outputting driveway monitoring 

information according to the monitored movement dynamics of 

vehicles; at least one parking lot central control device for bi-

directional communication with the parking space monitors and 

the driveway monitors in the parking lot in a wired or wireless 

way, for transmitting first control signals to the parking space 

monitors in the parking lot to control operations of the parking 

space monitors, and for transmitting second control signals to 

the driveway monitors in the parking lot to control operations of 

the driveway monitors; and the parking lot central control device 

also for receiving the parking space monitoring information 

from the parking space monitors, and for receiving the driveway 
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monitoring information from the driveway monitors in the 

parking lot; a near end server for bi-directional communication 

with the at least one parking lot central control device in the 

parking lot, for providing the first and second control signals to 

the parking lot central control device, and for receiving the 

parking space monitoring information from the parking space 

monitors and the driveway monitoring information from the 

driveway monitors through the parking lot central control 

device; and a cloud server module for bi-directional 

communication with the near end server in the parking lot, for 

providing the first and second control signals to the near end 

server, and for receiving the parking space monitoring 

information from the parking space monitors and the driveway 

monitoring information from the driveway monitors through 

the near end server. 

[0010] Preferably, the parking assistance system according to 

above, wherein the parking space monitors are mounted above 

or under the parking spaces correspondingly in the parking lot 

to monitor the usage statuses of the parking spaces, and 
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wherein the first control signals are used to control monitoring 

actions of the parking space monitors and control transmission 

actions of the parking space monitors for transmitting the 

parking space monitoring information. 

[0011] Preferably, the parking assistance system according to 

above, wherein the usage statuses of the parking spaces 

monitored by the parking space monitors include a private 

status, an occupied status, an available status, an open for 

reservation status, a reserved status, an under maintenance 

status, and an on hold status.  

[0012] Preferably, the parking assistance system according to 

above, wherein the driveway monitors are mounted above or 

under the driveways or above or under spots close to the 

driveways in the parking lot to monitor soon-to-be locations of 

the vehicles on the driveways and provide information of 

movement tracks of the vehicles, and the second control signals 

are used to control monitoring actions of the driveway monitors 

and control transmission actions of the driveway monitors for 

transmitting the driveway monitoring information. 
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[0013] Preferably, the parking assistance system according to 

above, wherein the driveway monitors are located within areas 

corresponding to the driveways or within five meters outside the 

areas corresponding to the driveways in the parking lot, and the 

number of the driveway monitors being provided depends on 

an area size one monitor can monitor and on dimensions of the 

driveways in the parking lot. 

[0014] Preferably, the parking assistance system according to 

above, wherein each of the parking lots includes a plurality of 

parking levels, wherein each of the parking levels has the 

plurality of parking spaces and the one or more driveways. 

[0015] Preferably, the parking assistance system according to 

above, wherein the cloud server module stores history and 

current usage information of each of the parking lots, and the 

parking assistance system further includes a prediction unit for 

obtaining the history and current usage information of each of 

the parking lots from the cloud server module to predict future 

usage conditions for each of the parking lots. 
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[0016] Preferably, the parking assistance system according to 

above, wherein the history and current usage information of 

each of the parking lots includes parking space usage 

information at peak hours, parking space usage information at 

off peak hours, parking space reservation information, and 

parking space user information including user’s history usage 

patterns, schedules and reservation registration. 

[0017] Furthermore, the invention is further to provide an 

information system for bi-directional communication with the 

parking assistance system according to above, wherein the 

information system is to select through the cloud server module 

remotely one of the parking lots managed by the parking 

assistance system and obtain the parking space monitoring 

information and the driveway monitoring information of the 

selected parking lot so as to provide prompts for parking 

assistance, or wherein the information system is located in one 

of the parking lots and to obtain through the parking lot central 

control device or the near end server locally the parking space 

monitoring information and the driveway monitoring 
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information of the parking lot where the information system is 

located so as to provide prompts for parking assistance. 

[0018] Preferably, the information system according to above, 

wherein the information system is an application program 

installed in at least one information prompting device, and the 

information prompting device is an electronic device having a 

display screen, wherein the information prompting device is a 

smart phone, an intelligent phone, a tablet computer, a laptop 

computer, a desktop computer, a cashier, a credit card machine, 

a projector or a POS machine. 

[0019] Preferably, the information system according to above, 

which is for obtaining the future usage conditions of each of the 

parking lots predicted by the prediction unit of the parking 

assistance system according to above, so as to indicate the 

future usage conditions of the selected parking lot and provide 

parking assistance. 

[0020] Preferably, the information system according to above, 

wherein the cloud server module stores first layout information 

of the driveways and the parking spaces in each of the parking 
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lots, and the near end server stores second layout information 

of the driveways and the parking spaces in a corresponding one 

of the parking lots, such that the information prompting device 

remotely obtains the first layout information of the selected 

parking lot through the cloud server module to provide parking 

assistance, or the information prompting device in the parking 

lot obtains the second layout information through the near end 

server to provide parking assistance. 

[0021] Preferably, the information system according to above, 

wherein each of the parking lots includes a plurality of parking 

levels, wherein each of the parking levels has a plurality of 

parking areas, and each of the parking areas has one or more 

parking spaces; the information prompting device when 

entering one of the parking levels of the parking lot gives 

prompts on the basis of parking areas to show whether the 

parking areas on this parking level have available parking spaces 

or not, wherein the information prompting device indicates a 

parking area having at least one available parking space to be in 

a parking available status and indicates a parking area with no 
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available parking space to be in a parking unavailable status; 

when the information prompting device approaches or enters 

one of the parking areas of this parking level in the parking lot, 

if this parking area has any available parking space, the 

information prompting device automatically indicates or is 

selected to show movement dynamics of vehicles on driveways 

and usage statuses of parking spaces in this parking area so as 

to provide parking assistance; if this parking area does not have 

any available parking space, the information prompting device 

automatically indicates or is selected to show this parking area 

is in a parking unavailable status. 

[0022] Preferably, the information system according to above, 

wherein each of the parking lots includes a plurality of parking 

levels, wherein each of the parking levels has a plurality of 

parking areas, and each of the parking areas has one or more 

parking spaces; the information system selects one of the 

parking areas of the parking level in the parking lot and indicates 

the movement dynamics of vehicles on driveways and usage 
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statuses of parking spaces in the selected parking area so as to 

provide parking assistance. 

[0023] Preferably, the information system according to above, 

which uses an information prompting device to distinguish and 

indicate the parking space monitoring information and the 

driveway monitoring information of the selected parking lot by 

means of colors, flashes or shapes. 

[0024] Preferably, the information system according to above, 

which uses an information prompting device to obtain vehicle 

finding information of the parking lot for providing vehicle 

finding assistance, to make the acceleration of the vehicle 

departure and then to facilitate the following vehicle parking. 

[0025] Preferably, the information system according to above, 

which uses an information prompting device to provide vehicle 

finding information, wherein the vehicle finding information 

includes identification numbers of parking spaces where 

vehicles are parked, vehicle finding paths, and guiding 

information for vehicle finding provided in a vocal way or shown 

on a screen.  
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[0026] Preferably, the information system according to above, 

which indicates the parking space monitoring information, the 

driveway monitoring information and the vehicle finding 

information of the parking lot in a vocal way. 

[0027] In summary, the smart parking assistance system and 

the information system for bi-directional communication 

therewith of the invention may simultaneously provide parking 

space monitoring information and driveway monitoring 

information in multiple parking lots, such that drivers can be 

aware whether there are available parking spaces in the parking 

lots and also know movement dynamics of vehicles in the 

parking lots, thereby improving accuracy of guiding the drivers 

to parking spaces, and also preventing vehicles from time-

ineffectively running in the parking lots and causing traffic jam. 

Management efficiency and safety for the parking lots are thus 

enhanced. Further in the invention, future usage statuses of the 

parking lots may be predicted and reservation service of parking 

spaces is provided, such that use efficiency of parking spaces in 

the parking lots is effectively improved. Moreover, the invention 
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provides vehicle finding service to help the drivers quickly find 

their vehicles without getting lost in the parking lots.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The above and other aspects, features and other 

advantages of the present invention will be more clearly 

understood from the following detailed description taken in 

conjunction with the accompanying drawings, in which: 

Figure 1 is a schematic diagram showing a basic architecture of 

a smart parking assistance system of the invention.  

Figure 2 is a schematic diagram showing an embodiment of a 

parking lot in the smart parking assistance system of the 

invention.  

Figure 3 is a schematic diagram showing an embodiment of the 

smart parking assistance system of the invention.  

Figure 4 is a schematic diagram showing a basic architecture of 

an information system of the invention.  

Figure 5 is a schematic diagram showing an embodiment of the 

information system of the invention.  

Figure 6 is a schematic diagram showing an embodiment of a 
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layout of driveways and parking spaces in a parking lot of the 

invention.  

Figure 7 is a schematic diagram showing an embodiment of a 

layout of parking areas in the parking lot of the invention. 

Figure 8A is a schematic diagram showing an embodiment of a 

usage status of parking spaces in the parking lot of the invention.  

Figure 8B is a schematic diagram showing locations of available 

parking spaces in the parking lot by indicating available parking 

areas through the use of the information system of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0029] Embodiments of the present invention will now be 

described in detail with reference to the accompanying 

drawings. The invention may, however, be embodied in many 

different forms and should not be construed as being limited to 

the embodiments set forth herein. Rather, these embodiments 

are provided so that this disclosure will be thorough and 

complete, and will fully convey the scope of the invention to 

those skilled in the art. In the drawings, the shapes and 

dimensions of elements may be exaggerated for clarity, and the 
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same reference numerals will be used throughout to designate 

the same or like components. 

[0030] Figure 1 is a schematic diagram showing a basic 

architecture of a smart parking assistance system of the 

invention. As shown in Figure 1, the smart parking assistance 

system 1 of the invention may manage a plurality of parking lots 

10a, 10b, 10c, wherein each of the parking lots 10a, 10b, 10c has 

one or more driveways and a plurality of parking spaces (as 

shown in Figure 6). In an embodiment, each of the parking lots 

10a, 10b, 10c has a plurality of parking levels (not shown), 

wherein each of the parking levels has a plurality of parking 

spaces and one or more driveways. As shown in Figure 1, the 

parking lot 10a further includes: a plurality of parking space 

monitors 110a, a plurality of driveway monitors 120a, at least 

one parking lot central control device 130a, and a near end 

server 140a. The parking lot 10b further includes: a plurality of 

parking space monitors 110b, a plurality of driveway monitors 

120b, at least one parking lot central control device 130b, and a 

near end server 140b. The parking lot 10c further includes: a 



18 
 

plurality of parking space monitors 110c, a plurality of driveway 

monitors 120c, at least one parking lot central control device 

130c, and a near end server 140c.  

[0031] The parking space monitors 110a, 110b, 110c are used 

to monitor a usage status of each of the parking spaces in the 

parking lots 10a, 10b, 10c respectively, and generate and output 

parking space monitoring information according to the 

monitoring results. In this embodiment, the parking space 

monitors 110a, 110b, 110c are mounted above or under the 

parking spaces correspondingly in the parking lots 10a, 10b, 10c 

so as to monitor the usage status of each of the parking spaces. 

Particularly, the parking space monitors 110a, 110b, 110c may 

monitor if each of the parking spaces is in a private status, an 

occupied status, an available status, an open for reservation 

status, a reserved status, an under maintenance status, or an on 

hold status.  

[0032] The driveway monitors 120a, 120b, 120c are used to 

monitor movement dynamics of vehicles on the driveways in the 

parking lots 10a, 10b, 10c respectively, and generate and 
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transmit driveway monitoring information according to the 

monitoring results. In this embodiment, the driveway monitors 

120a, 120b, 120c may be mounted above or under the driveways, 

or above or under some spots close to the driveways, in the 

parking lots 10a, 10b, 10c correspondingly. Preferably, the 

driveway monitors 120a, 120b, 120c are located within areas 

corresponding to the driveways or within 5 meters outside the 

areas corresponding to the driveways. The respective number of 

the driveway monitors 120a, 120b, 120c being provided 

depends on how big area one monitor can monitor and on the 

dimensions of the driveways. The driveway monitors 120a, 120b, 

120c may monitor soon-to-be locations of individual vehicles on 

the driveways (those are the locations when the vehicles would 

arrive soon), and figure out movement tracks of the vehicles in 

the parking lots 10a, 10b, 10c according to the driveway 

monitoring information being outputted by the driveway 

monitors 120a, 120b, 120c correspondingly, thus providing the 

movement track information for the vehicles individually. 
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[0033] The parking lot central control devices 130a, 130b, 130c 

may have bi-directional communication with the parking space 

monitors 110a, 110b, 110c and the driveway monitors 120a, 

120b, 120c correspondingly in the parking lots 10a, 10b, 10c in 

a wired or wireless way, so as to transmit first control signals to 

the parking space monitors 110a, 110b, 110c and accordingly 

control operations of the parking space monitors 110a, 110b, 

110c, and to transmit second control signals to the driveway 

monitors 120a, 120b, 120c and accordingly control operations 

of the driveway monitors 120a, 120b, 120c. The parking lot 

central control devices 130a, 130b, 130c may also receive the 

parking space monitoring information transmitted from the 

parking space monitors 110a, 110b, 110c and receive the 

driveway monitoring information transmitted from the driveway 

monitors 120a, 120b, 120c in the parking lots 10a, 10b, 10c. The 

first control signals are used to control monitoring actions of the 

parking space monitors 110a, 110b, 110c (such as setting of 

monitoring parameters, for example, monitoring method, 

monitoring time, monitoring area, monitoring resolution, etc.), 
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and control transmission actions of the parking space monitors 

110a, 110b, 110c for transmitting the parking space monitoring 

information, including: setting the parking space monitors 110a, 

110b, 110c to real time transmit the parking space monitoring 

information, or to periodically transmit the parking space 

monitoring information according to predetermined time 

intervals, or to transmit the parking space monitoring 

information whenever the current status is changed (for 

example, when a parking space is being monitored to change 

from an available status to an occupied status, a parking space 

monitor is out of order or needs maintenance, etc.). The second 

control signals are used to control monitoring actions of the 

driveway monitors 120a, 120b, 120c, and control transmission 

actions of the driveway monitors 120a, 120b, 120c for 

transmitting the driveway monitoring information. The second 

control signals are merely different from the first control signals 

in the targets being controlled, thereby further details not to be 

repeated here.  
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[0034] Moreover, referring to Figure 2, in another embodiment 

of the invention, there may be provided a plurality of parking lot 

central control devices 130, 130’ in one parking lot 10, wherein 

the parking lot central control device 130 may bi-directionally 

communicate with a plurality of parking space monitors 110 and 

a plurality of driveway monitors 120 in the parking lot 10, and 

the parking lot central control device 130’ may bi-directionally 

communicate with a plurality of parking space monitors 110’ 

and a plurality of driveway monitors 120’ in the parking lot 10. 

The number of the parking lot central control devices 130, 130’ 

being provided depends on the size of the parking lot 10 and 

the numbers of the parking space monitors 110, 110’ and 

driveway monitors 120, 120’ that are mounted in the parking 

lot 10.  

[0035] Further referring to Figure 1, the near end servers 140a, 

140b, 140c may bi-directionally communicate with the 

corresponding parking lot central control devices 130a, 130b, 

130c in the parking lots 10a, 10b, 10c. The near end servers 140a, 

140b, 140c are used to provide the first and second control 
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signals to the parking lot central control devices 130a, 130b, 

130c respectively, and receive the parking space monitoring 

information from the parking space monitors 110a, 110b, 110c 

and the driveway monitoring information from the driveway 

monitors 120a, 120b, 120c through the parking lot central 

control devices 130a, 130b, 130c respectively. 

[0036] The smart parking assistance system 1 further includes 

a cloud server module 12 for bi-directional communication with 

the near end servers 140a, 140b, 140c in the parking lots 10a, 

10b, 10c. The cloud server module 12 is used to provide the first 

and second control signals to the near end servers 140a, 140b, 

140c, and receive the parking space monitoring information 

from the parking space monitors 110a, 110b, 110c and the 

driveway monitoring information from the driveway monitors 

120a, 120b, 120c through the near end servers 140a, 140b, 140c. 

[0037] Referring to Figure 3, the cloud server module 12 is 

further used to store history and current usage information of 

the parking lots 10a, 10b, 10c. The cloud server module 12 

further includes a prediction unit 121 for obtaining the history 
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and current usage information of the parking lots 10a, 10b, 10c 

through the cloud server module 12, so as to predict future 

usage conditions for the parking lots 10a, 10b, 10c. Particularly, 

the history and current usage information of the parking lots 10a, 

10b, 10c includes parking space usage information at peak 

hours, parking space usage information at off peak hours, 

parking space reservation information, parking space user 

information such as user’s history usage patterns, schedules, 

reservation registration, and so on, such that parking lot 

management staff may improve the managing efficiency in 

accordance with the history and current usage information of 

the parking lots 10a, 10b, 10c. 

[0038] Figure 4 is a schematic diagram showing a basic 

architecture of an information system of the invention. As shown 

in Figure 4, the information system 2 of the invention bi-

directionally communicates with the smart parking assistance 

system 1. The information system 2 may select one of the 

parking lots 10a, 10b, 10c, which are managed by the smart 

parking assistance system 1, through the cloud server module 
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12 remotely, and thus obtain the parking space monitoring 

information and the driveway monitoring information of the 

selected one of the parking lots 10a, 10b, 10c so as to provide 

prompts and assist drivers to park. Within any one of the parking 

lots 10a, 10b, 10c, the information system 2 may obtain the 

parking space monitoring information and the driveway 

monitoring information of the parking lot 10a/10b/10c (where 

the information system 2 is located) through the parking lot 

central control devices 130a, 130b, 130c or the near end servers 

140a, 140b, 140c locally, so as to provide prompts and assist 

drivers to park.  

[0039] Referring to Figure 5, the information system 2 includes 

an application program (APP) installed in at least one 

information prompting device 20a, 20b, and is applicable to 

various operating systems such as IOS system, Android system 

and so on. The information prompting device 20a, 20b is an 

electronic device having a display screen, and preferably is a 

smart phone, intelligent phone or tablet computer, so as to 

provide parking assistance information for the drivers, help 
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them quickly find available parking spaces, and provide accurate 

parking space guiding service for the drivers, thereby 

eliminating difficulty in parking in the city. Moreover, the 

information prompting device 20a, 20b may also be a laptop 

computer, desktop computer, cashier, credit card machine, 

projector or POS machine. The related staff of the parking lots 

10a, 10b, 10c may obtain the parking space monitoring 

information and the driveway monitoring information of the 

parking lots 10a, 10b, 10c through the information prompting 

device 20a, 20b in order to improve managing efficiency of the 

parking lots.  

[0040] The information system 2 of the invention may further 

obtain the future usage conditions of the parking lots 10a, 10b, 

10c predicted by the prediction unit 121 of the smart parking 

assistance system 1, so as to give the selected parking lot 

10a/10b/10c a prompt of future usage condition and facilitate 

parking in the parking lot 10a/10b/10c. More details are 

depicted as above for the prediction unit 121. 
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[0041] The cloud server module 12 also stores first layout 

information of driveways and parking spaces in the parking lots 

10a, 10b, 10c managed by the smart parking assistance system 

1 (that is, structure maps of the parking lots 10a, 10b, 10c). The 

near end server 140a merely stores second layout information 

of driveways and parking spaces in the corresponding parking 

lot 10a (that is, the structure map of the parking lot 10a, which 

shows the layout of driveways and parking spaces of the parking 

lot 10a). Similarly, the near end server 140b stores second layout 

information of driveways and parking spaces in the 

corresponding parking lot 10b (that is, the structure map of the 

parking lot 10b, which shows the layout of driveways and 

parking spaces of the parking lot 10b). The near end server 140c 

stores second layout information of driveways and parking 

spaces in the corresponding parking lot 10c (that is, the structure 

map of the parking lot 10c, which shows the layout of driveways 

and parking spaces of the parking lot 10c). This allows a driver 

who has not entered or been close to a parking lot to 

communicate remotely with the cloud server module 12 via the 
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information prompting device 20a, and select one of the parking 

lots managed by the cloud server module 12 (for example, 

parking lot 10a) and obtain the first layout information of the 

parking lot 10a (that is, the structure map of the parking lot 10a 

as shown in Figure 7) for parking assistance. Alternatively, when 

a driver enters a parking lot (for example, parking lot 10b), 

he/she may communicate with the near end server 140b via the 

information prompting device 20a to obtain the second layout 

information of the parking lot 10b (that is, the structure map of 

the parking lot 10b) for parking assistance.  

[0042] Referring to Figure 7, the information system 2 of the 

invention may provide graded information prompting functions. 

Particularly, each of the parking lots 10a, 10b, 10c has multiple 

parking levels (not shown), and each of the parking levels has 

multiple parking areas. As shown in a structural diagram of 

parking areas of Figure 7, one parking level in the parking lot 

shown in Figure 7 is divided into a plurality of parking areas, that 

is, parking areas A to H, wherein each of the parking areas 

includes one or more parking spaces. Referring to Figures 8A 
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and 8B, when a driver enters one of the parking levels of the 

parking lot, for example, the driver reaches position A at the 

entrance of the parking level in Figure 8A, the information 

prompting device 20a would give prompts on the basis of 

parking areas to inform the driver whether the parking areas on 

the current parking level have available parking spaces or not, as 

shown in Figure 8B. Particularly, the information prompting 

device 20a would indicate a parking area having at least one 

available parking space to be in a parking available status; that 

is, as long as a parking area has any available parking space, the 

whole parking area would be indicated as being available for 

parking, such as parking area B in Figure 8B. The information 

prompting device 20a would indicate a parking area with no 

available parking space to be in a parking unavailable status, 

such that parking areas E and G in Figure 8B. In the invention, 

when the driver enters a parking level of a parking lot, he/she 

would be informed in a macro way of what directions having 

parking areas with available parking spaces and can thus be 

quickly guided to those parking areas. Then, when the 
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information prompting device 20a approaches or enters a 

parking area of the parking level in the parking lot, if this parking 

area has any available parking space, the information prompting 

device 20a would automatically indicate or be selected to show 

movement dynamics of vehicles on driveways and usage 

statuses of parking spaces in this parking area so as to facilitate 

the driver to park; if this parking area does not have any available 

parking space, the information prompting device 20a would 

automatically indicate or be selected to show this parking area 

is in a parking unavailable status. Particularly, when the driver 

drives to position B on the parking level, that is, approaching or 

entering parking area D, since parking area D has at least one 

available parking space, the information prompting device 20 

would in a micro way automatically indicate or be selected to 

show movement dynamics of vehicles on driveways and usage 

statuses of parking spaces in parking area D, such that the driver 

may know parking area D currently has two available parking 

spaces according to the usage statuses of parking spaces, and 

then realize how many vehicles currently running in parking area 
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D according to the movement dynamics of vehicles on 

driveways. For example, if there are two or more vehicles 

currently running in parking area D, it is predictable the two or 

more vehicles may compete for the two available parking spaces 

in parking area D. In this case, the driver may decide to leave 

parking area D to find other parking areas available for parking, 

such that traffic jam can be effectively prevented in packing area 

D and accuracy for guiding drivers to available parking spaces is 

improved. Moreover, when the driver drives into parking area E, 

the information prompting device 20a would automatically 

indicate parking area E has no available parking space, so the 

driver may directly leave parking area E instead of wasting time 

driving in this parking area. Especially for a large parking lot, 

such two stage macro and micro ways of indicating related 

parking prompting information allow the information 

prompting device to show a direction where available parking 

spaces are located and then show positions of the available 

parking spaces and movement dynamics of surrounding 

vehicles, so as to more efficiently assist drivers to park, 
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effectively manage vehicles running in the parking lot, and make 

vehicle parking quickly done.  

[0043] In another embodiment of the invention, the 

information system 2 may select one of the parking areas on the 

parking level of the parking lot and indicate the movement 

dynamics of vehicles on driveways and the usage statuses of 

parking spaces in the selected parking area to assist the driver to 

park. Particularly, before a driver enters the parking lot 10 or any 

parking level of the parking lot 10, he/she may select a parking 

area on a parking level of the parking lot 10, and have the 

information system 2 show current movement dynamics of 

vehicles on driveways and usage statuses of parking spaces in 

the selected parking area. For example, if the driver selects 

parking area E and knows there is no available parking space in 

parking area E through the information prompting device 20, 

he/she may continuously browse and select another parking 

area. If the driver selects parking area D and knows there are two 

available parking spaces in parking area D through the 

information prompting device 20, but there are currently three 
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vehicles running on driveways of parking area D, which means 

these vehicles may compete for the two available parking spaces 

in parking area D, the driver then may continuously browse and 

select another parking area. Therefore, the invention allows 

drivers to manually browse and select related parking 

prompting information to know well the monitoring information 

about parking spaces and driveways of parking areas in parking 

lots, so as to help the drivers more efficiently find available 

parking spaces and successfully park. It should be noted that, in 

the embodiments of the invention, the information prompting 

device may use colors (for example, red for having no available 

parking space, green for having an available parking space), 

flashes (for example, flashing for a reserved parking space or for 

a running vehicle on a driveway), or shapes, to distinguish and 

indicate the parking space monitoring information and the 

driveway monitoring information of the selected parking lot.  

[0044] The information system 2 of the invention further may 

obtain vehicle finding information from the smart parking 

assistance system 1 to facilitate vehicle finding. More particularly, 
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the smart parking assistance system 1 of the invention further 

may record specific parking locations of vehicles (locations of 

their parking spaces) to help drivers to find their vehicles when 

needed. The vehicle finding information may include 

identification numbers of parking spaces where vehicles are 

parked, vehicle finding paths, and guiding information for 

vehicle finding provided in a vocal way or shown on a screen. 

Besides for the vehicle finding information, the vocal way is also 

applicable to indicating the parking space monitoring 

information and the driveway monitoring information of the 

parking lot.  

[0045] Therefore, by the smart parking assistance system and 

an information system for bi-directional communication 

therewith in the invention, parking space monitors and driveway 

monitors are provided in parking lots to monitor usage statuses 

of parking spaces and movement dynamics of vehicles on 

driveways in the parking lots, and output parking space 

monitoring information and driveway monitoring information. 

Operations of the parking space monitors and the driveway 
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monitors can be controlled by inputted first and second control 

signals. This allows the parking lots to be managed and 

monitored according to users’ requirements. Further, the 

smart parking assistance system of the invention may bi-

directionally communicate with the information system, thereby 

more accurately assisting drivers to park and to find available 

parking spaces quickly instead of wasting time driving and 

searching in the parking lots. This may effectively manage 

vehicle running and safety in the parking lots, reduce gas 

exhaust and carbon monoxide emission, and thus improve the 

air and environment in the parking lots. Moreover, the 

information system of the invention uses a multi-stage way of 

indicating parking assistance information on the basis of 

different units (the based units include parking area/parking 

space, and driveway), such that the drivers may have more 

flexibility and efficiency to get the parking assistance 

information. The invention also may predict future usage 

conditions of the parking lots, provide reservation service for 
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parking spaces, and thus further improve the management 

efficiency of the parking lots.  

[0046] The examples above are only illustrative to explain 

principles and effects of the invention, but not to limit the 

invention. It will be apparent to those skilled in the art that 

modifications and variations can be made without departing 

from the scope of the invention. Therefore, the protection range 

of the rights of the invention should be as defined by the 

appended claims. 
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CLAIMS 

What is claimed is: 

1. A parking assistance system applicable in a plurality of parking 

lots, each of the parking lots having one or more driveways and 

a plurality of parking spaces, for each of the parking lots the 

parking assistance system including:  

a plurality of parking space monitors for respectively 

monitoring usage statuses of the parking spaces in the parking 

lot, and generating and outputting parking space monitoring 

information according to the monitored usage statuses of the 

parking spaces; 

a plurality of driveway monitors for respectively monitoring 

movement dynamics of vehicles on the driveways in the parking 

lot, and generating and outputting driveway monitoring 

information according to the monitored movement dynamics of 

vehicles;  

at least one parking lot central control device for bi-

directional communication with the parking space monitors and 

the driveway monitors in the parking lot in a wired or wireless 

way, for transmitting first control signals to the parking space 

monitors in the parking lot to control operations of the parking 

space monitors, and for transmitting second control signals to 
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the driveway monitors in the parking lot to control operations of 

the driveway monitors; and the parking lot central control device 

also for receiving the parking space monitoring information 

from the parking space monitors, and for receiving the driveway 

monitoring information from the driveway monitors in the 

parking lot; 

a near end server for bi-directional communication with the 

at least one parking lot central control device in the parking lot, 

for providing the first and second control signals to the parking 

lot central control device, and for receiving the parking space 

monitoring information from the parking space monitors and 

the driveway monitoring information from the driveway 

monitors through the parking lot central control device; and  

a cloud server module for bi-directional communication 

with the near end server in the parking lot, for providing the first 

and second control signals to the near end server, and for 

receiving the parking space monitoring information from the 

parking space monitors and the driveway monitoring 

information from the driveway monitors through the near end 

server; 

wherein the at least one parking lot central control device or 

the near end server is within the parking lot at the near end to 

provide parking space monitoring information and the driveway
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monitoring information to output driveway usage status of the 

parking space of the parking lot and the movement dynamics of 

vehicles on the driveways, and wherein the cloud server module 

provides parking space monitoring information and driveway 

monitoring information at the far end outside the parking lot, 

and outputs the parking space usage status within the parking 

lot, and the movement dynamics of the vehicles on the driveway 

as parking assistance, and the cloud server module includes a 

prediction unit for obtaining the history and current usage 

information of the parking lots through the cloud server module 

so at to predict future usage conditions for the parking lots; and 

an information system to obtain future usage conditions of 

the parking lots which are predicted by the prediction unit of the 

parking assistance system to give a selected parking lot a 

prompt of future usage condition and facilities parking in the 

parking lot. 

2. The parking assistance system according to claim 1, wherein 

the parking space monitors are mounted above or under the 

parking spaces correspondingly in the parking lot to monitor the 
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usage statuses of the parking spaces, and wherein the first 

control signals are used to control monitoring actions of the 

parking space monitors and control transmission actions of the 

parking space monitors for transmitting the parking space 

monitoring information.  

3. The parking assistance system according to claim 1, wherein 

the usage statuses of the parking spaces monitored by the 

parking space monitors include a private status, an occupied 

status, an available status, an open for reservation status, a 

reserved status, an under maintenance status, and an on hold 

status.  

4. The parking assistance system according to claim 1, wherein 

the driveway monitors are mounted above or under the 

driveways or above or under spots close to the driveways in the 

parking lot to monitor soon-to-be locations of the vehicles on 

the driveways and provide information of movement tracks of 

the vehicles, and the second control signals are used to control 

monitoring actions of the driveway monitors and control 

transmission actions of the driveway monitors for transmitting 

the driveway monitoring information; wherein the driveway 

monitors are located within areas corresponding to the 

driveways or within five meters outside the areas corresponding 

to the driveways in the parking lot, and the number of the 
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driveway monitors being provided depends on an area size one 

monitor can monitor and on dimensions of the driveways in the 

parking lot.  

5. The parking assistance system according to claim 1, wherein 

each of the parking lots includes a plurality of parking levels, 

wherein each of the parking levels has the plurality of parking 

spaces and the one or more driveways.  

6. The parking assistance system according to claim 1, wherein 

the cloud server module stores history and current usage 

information of each of the parking lots, and the parking 

assistance system further includes a prediction unit for 

obtaining the history and current usage information of each of 

the parking lots from the cloud server module to predict future 

usage conditions for each of the parking lots, wherein the 

history and current usage information of each of the parking lots 

includes parking space usage information at peak hours, parking 

space usage information at off peak hours, parking space 

reservation information, and parking space user information 

including user’s history usage patterns, schedules and 

reservation registration.  

7. An information system for bi-directional communication with 

the parking assistance system according to claim 1, wherein the 

information system is to select through the cloud server module 
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remotely one of the parking lots managed by the parking 

assistance system and obtain the parking space monitoring 

information and the driveway monitoring information of the 

selected parking lot so as to provide prompts for parking 

assistance, or wherein the information system is located in one 

of the parking lots and to obtain through the parking lot central 

control device or the near end server locally the parking space 

monitoring information and the driveway monitoring 

information of the parking lot where the information system is 

located so as to provide prompts for parking assistance. 

8. The information system according to claim 7, wherein the 

information system is an application program installed in at least 

one information prompting device, and the information 

prompting device is an electronic device having a display screen.  

9. The information system according to claim 8, wherein the 

information prompting device is a smart phone, an intelligent 

phone, a tablet computer, a laptop computer, a desktop 

computer, a cashier, a credit card machine, a projector or a POS 

machine.  

10. The information system according to claim 7, which is for 

obtaining the future usage conditions of each of the parking lots 

predicted by the prediction unit of the parking assistance system 

according to claim 6, so as to indicate the future usage 
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conditions of the selected parking lot and provide parking 

assistance.   

11. The information system according to claim 8, wherein the 

cloud server module stores first layout information of the 

driveways and the parking spaces in each of the parking lots, and 

the near end server stores second layout information of the 

driveways and the parking spaces in a corresponding one of the 

parking lots, such that the information prompting device 

remotely obtains the first layout information of the selected 

parking lot through the cloud server module to provide parking 

assistance, or the information prompting device in the parking 

lot obtains the second layout information through the near end 

server to provide parking assistance. 

12. The information system according to claim 8, wherein each 

of the parking lots includes a plurality of parking levels, wherein 

each of the parking levels has a plurality of parking areas, and 

each of the parking areas has one or more parking spaces; the 

information prompting device when entering one of the parking 

levels of the parking lot gives prompts on the basis of parking 

areas to show whether the parking areas on this parking level 

have available parking spaces or not, wherein the information 

prompting device indicates a parking area having at least one 

available parking space to be in a parking available status and 
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indicates a parking area with no available parking space to be in 

a parking unavailable status; when the information prompting 

device approaches or enters one of the parking areas of this 

parking level in the parking lot, if this parking area has any 

available parking space, the information prompting device 

automatically indicates or is selected to show movement 

dynamics of vehicles on driveways and usage statuses of parking 

spaces in this parking area so as to provide parking assistance; if 

this parking area does not have any available parking space, the 

information prompting device automatically indicates or is 

selected to show this parking area is in a parking unavailable 

status. 

13. The information system according to claim 7, wherein each 

of the parking lots includes a plurality of parking levels, wherein 

each of the parking levels has a plurality of parking areas, and 

each of the parking areas has one or more parking spaces; the 

information system selects one of the parking areas of the 

parking level in the parking lot and indicates the movement 

dynamics of vehicles on driveways and usage statuses of parking 

spaces in the selected parking area so as to provide parking 

assistance. 

14. The information system according to claim 7, which uses an 

information prompting device to distinguish and indicate the 
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parking space monitoring information and the driveway 

monitoring information of the selected parking lot by means of 

colors, flashes or shapes. 

15. The information system according to claim 7, which obtains 

vehicle finding information of the parking lot and uses an 

information prompting device to indicate the parking space 

monitoring information, the driveway monitoring information 

and the vehicle finding information of the parking lot in a vocal 

way.  

16. The information system according to claim 7, which obtains 

vehicle finding information of the parking lot through an 

information prompting device so as to provide vehicle finding 

assistance, wherein the vehicle finding information includes 

identification numbers of parking spaces where vehicles are 

parked, vehicle finding paths, and guiding information for 

vehicle finding provided in a vocal way or shown on a screen. 

 

  


