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(54) A taxi meter using automatic navigation system

Abstract

The present invention concerns a taxi meter using automatic navigation system, which is configured by having a distance
detecting means to detect business distance for each business area and a fare calculation means to calculate fare for each business
area and at the same time an input means to input locations of taxi dropping off passengers, and a storage means to store the data
of business distance for each business area, fare, and pick-up and drop-off locations in the taxi meter, and a taxi meter having a
storage means to record passenger pick-up and drop-off data by the taxi meter’s storage means and a taxi meter that stores location
data (N, E) corresponding to the pick-up and drop-off locations among the location data (N, 3) from the GPS receiver capable of
calculating the taxi’s location as pick-up or drop-off data in the taxi meter’s memory cell (memory) and at the same time enables
storing the location data (N, E) corresponding to each location of the taxi’s driving route among the location data (N, E) from the
GPS receiver.

Representative Drawing
Fig. 1
Specifications

Brief Descriptions of the Drawings

Fig. 1 is a schematic diagram of a taxi meter using an automatic navigation system according to the present invention;

Fig. 2 is a state diagram in which a taxi meter using an automatic navigation system according to the present invention is
mounted on a vehicle;

Fig. 3 is an internal circuit diagram of a taxi meter using an automatic navigation system according to the present invention;
Fig. 4 is a configuration diagram for transmitting driving data to a transceiver of a taxi meter equipped with a GPS receiver;
Fig. 5 is a state diagram in which the taxi meter of the present invention is applied to a data collection reader and a computer;
Fig. 6 is a state diagram showing a map and data on a monitor in a taxi meter according to the present invention;

Fig. 7 is a front view of a monitor screen displaying a regional map of a map stored in a computer in a taxi meter according to
the present invention;

Fig. 8 is a state diagram of a monitor screen displaying a pick-up and drop-off section in a taxi meter according to the present
invention;

Fig. 9 is a state diagram of a monitor screen displaying a driving route in a taxi meter according to the present invention.
*Descriptions of symbols for the main parts of the drawing*

11a - 11e: Satellite

12, 32, 52: Antennas

13, 33, 53: GPS receiver
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14, 34, 54: Taxi meter

15: Transceiver
Detailed Descriptions of the Invention

Purpose of the Invention

Technology to which the invention belongs and prior art in the field

The present invention concerns a taxi meter using an automatic navigation system receiver, and more specifically, a taxi meter
and a driving system using a Global Positioning System (hereinafter abbreviated as GPS) capable of recording and reading the
taxi passenger pick-up and drop-off points and the current location data using radio waves received by a Global Positioning
System.

Existing taxi meters record only the distances and the times from when the passenger is picked up to when the passenger is
dropped off.

It only lets the taxi's driving status and income be known, and because the passenger pick-up and drop-off locations and driving
routes are not known, it was difficult for taxi companies to efficiently manage the operation and also to meet the taxi dispatch
time. In addition, accidents due to long-distance driving and speeding frequently occurred because the driver did not use the taxi
meter and operated outside the designated sections or operated illegally. As a result, troubles frequently occurred between the
taxi driver and the company.

Technical task to be achieved by the invention

Therefore, the present invention intends to resolve the above-mentioned problems, and the purpose of the present invention is to
provide a taxi meter using a Global Positioning System capable of recording and reading the taxi passenger pick-up and drop-off
locations and current location data.

Configuration and operation of the invention

The taxi meter using the Global Positioning System according to the present invention to achieve the aforementioned purpose is
characterized by having a distance detecting means to detect business distance for each business area, a fare calculation means
to calculate fare for each business area and at the same time an input means to input locations of taxi dropping off passengers,
and a storage means to store data of business distance for each business area, fare, and pick-up and drop-off locations in the taxi
meter, and a taxi meter having a storage means to record the passenger pick-up and drop-off data by the taxi meter’s storage
means and a taxi meter that stores location data (N, E) corresponding to the pick-up and drop-off locations among the location
data from the GPS receiver capable of calculating the taxi’s location as the pick-up or drop-off data in the taxi meter’s memory
cell (memory) and at the same time enables storing the location data (N, E) corresponding to each location of the taxi’s driving
route among the location data (N, E) as driving data Q from the GPS receiver.

Another feature of the present invention is a taxi meter using a GPS receiver, characterized in that it obtains location information
by radio waves from a plurality of satellites.

Hereinafter, a preferred embodiment of a taxi meter using an automatic navigation system according to the present invention will
be described with reference to the accompanying drawings.

As shown in Fig. 1, the automatic navigation system (Global Positioning System; hereinafter abbreviated as GPS) measures the
delay time of radio waves emitted from satellites 11a, 11b, 11c, 11d, and 113, and the positioning (location measurement) from
orbits are measured by the GPS receiver (12, 22, 52) for the delay time of radio waves to obtain the current position.

That is, 24 GPS satellites are currently circling their given orbits accurately at a period of 12 hours, and these 24 satellites are
arranged in 6 orbits with 4 satellites per orbit. Each satellite transmits its own ID code and time information. In addition, the GPS
receivers 12, 22 and 52 receive the information from the satellites to calculate their positions. If information from 2 satellites is
received, the trajectory on which it is located can be inferred. If information from 3 satellites is received, the location is identified
as a single point on the plane. If information from 4 satellites is received, it is possible to identify a location as a single point on
the location plane.

The GPS receivers (12, 22, 52) use multi-channel receivers capable of receiving information from 8 to 12 satellites at the same
time, and select four signals with the best operational status among the received signals to calculate the locations, and transmit
latitude, longitude, altitude. and time data. Here, latitude data is referred to as N, longitude data as E, and altitude as Z.

The location of a vehicle can be found by calculating latitude data and longitude data using the aforementioned GPS receivers
12, 22, and 52. By using the above GPS receivers 13, 23, and 53, the location of a vehicle can be determined by connecting to
the taxi meters 14, 24, and 54 attached to the taxi.

The taxi meters (14, 24, 54) record the total business data (total mileage, business distance, income, vehicle speed, number of
business, etc.), and the location data (N , E) of the GPS receivers (13, 23, 53), and by analyzing the recorded data with a computer,
it is possible to check the place where the passenger is picked up and dropped off and the business status through the computer
monitor, which enables efficient management.

Fig. 2 is an internal circuit diagram of a conventional taxi meter. Since this embodiment uses an automatic navigation system
(GPS) for an existing taxi meter, a description thereof will be omitted here.
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An embodiment of the present invention is described in more detail with reference to the drawings as follows:

When location information is received from the five satellites of the GPS receivers 13, 23, and 53 shown in Fig. 1 through an
antenna installed in a taxi and sent to the GPS receivers 13, 23, and 53, a three-dimensional location is obtained and from the
three-dimensional locations, latitude data (N) and longitude data (E) are sent to the taxi meter as location data (N, E).

The taxi meters (14, 24, 54) receive this location data (M, E) as driving route data Q and record the Q (N, E) value in the
memory space of the taxi meter every 10 seconds.

And, as for the calculation of the pick-up and drop-off locations, the location information data is stored when each button is
operated, such as the button state of the taxi meter (empty car, driving, surcharge, payment). When the business state driving
button or the surcharge button (37) is pressed, the current location of the vehicle that picked up the passenger is stored as the
value of Qi (N, E) in the taxi meter’s memory cell (40) as shown in Fig. 2. When the empty taxi button (37) is pressed, the vehicle
location of the point at which the passenger is dropped off is stored in the taxi meter as the value of driving route data Qi (N, E).

At this time, as shown in Figs. 6 and 7, the pick-up point data is marked as P and the drop-off point data as P, and the driving
route data Q and the riding data P Qi (N, E) are stored in the taxi meter storage medium at the same time, and the drop-off data
P' QI (N, E) is stored in the memory space of the meter. Also, the location of the taxi, that is, the driving route data Q, changes
every moment according to the driving of each vehicle.

As shown in Fig. 9, at this time, the location data latitude (N) and longitude (E) of the taxi location are mileage data every 10

seconds Q1, Q2, Q3............. Qi, and as values, Q1(N, E), Q2(N, E), Q3(N, E)........ Qi(N, E), they are recorded on the storage
medium of the taxi meter.
In this way, as for the driving route data, Q1(N, E), Q2(N, E), Q3(N, E),............... QIi(N, E) is stored every 10 seconds, and the

data of the point where the passenger is picked up and dropped off becomes the pick-up and drop-off point PQi (N, E), and the
drop-off point is divided into P'Qi (N, E) and stored in the memory space of the taxi meter.

In addition, when the taxi has closed its business and entered the garage (company), the infrared transmitter/receiver or RF
(wireless) device attached to the taxi meter wirelessly transmits the total driving data, and it is received by the IR infrared
transmitter/receiver attached to the data collector reader or the RF (wireless) device and stored in the data collection reader. When
the reception is completed, the reception completion signal and the data deletion command are transmitted to the taxi meter by
the data collection and reading device (56), and the command is received by the transceiver attached to the taxi meter to delete
all of the total operation data inside the taxi meter.

At this time, the vehicle number and the driver code must have been put into the internal storage element (40) of the taxi meter,
and if the driver code has not been put in, it is impossible to determine which vehicle data it is.

The data stored in the data collection and reading device (56) is connected to a computer, and the data stored in the data collection
and reading device (56) is read from the computer.

At this time, the computer (62) has a previously stored map as shown in Fig. 7, and the map is displayed on the monitor (61). In
addition, among the total driving routes of the taxi read by the computer (62), the driving route data value is displayed in the
corresponding area of the map of the computer (62), with P as the point at which the passenger is picked up and P' as the point
at which the passenger is dropped off, which are displayed on the monitor.

At this time, in order to display the passenger drop-off point data on the monitor, in order to display the driving route that changes
constantly on the map, the taxi’s location data (N, E) is stored every 10 seconds as driving distance data Q1, Q2, Q3,........ Qias
shown in Fig. 9in Q1 (N, E), Q2 (N, E), Q3 (N, E),......... Qi (N, E), so the data is displayed on the monitor in thin lines in each
location of the data. And the point at which the passenger is picked up is displayed as P, with the P value shown as P=Qi (M, E)
by adding the driving route data Q and the location data (N, E), and this data value is displayed and shown on the location that
matches each location data that has already been entered on the map. In addition, the passenger drop-off location is displayed as
P’, with this P’ value becoming P’=Qi (N, E) by adding the driving route data Q and the location data (N, E), displayed and
shown on the map on the monitor screen. The locations of pick-up and drop-off are displayed in bold lines showing the business
distance as the business area 1. These data are displayed on the map of the computer monitor, and the total distance traveled, the
points where the passenger is picked and dropped off, and the total driving route are displayed on the computer monitor. By
zooming in and out on this map, the entire driving route can be displayed, while the operating efficiency of the entire driving
route can be calculated and taxi dispatching can be made efficient by the operating efficiency of each region.

Effects of the invention

As described above, according to the present invention, the business distance and fare for each business section of the taxi, and
the pick-up and drop-off data of the pick-up and drop-off location can be stored in a storage medium (Memory). And the pick-
up and drop-off locations are calculated by the GPS reception clock, and from this GPS receiving device, it is possible to
determine at which points the passenger is picked up and dropped off with the pick-up and drop-off point data.

Additionally, with the data of the entire driving route of the taxi among the location data from the GPS receiver, the operating
efficiency of each driving route can be calculated with the data of each driving route with efficient dispatch of the vehicle. Also,
it can prevent illegal operation such as the driver operating outside the clock or not using the meter, in addition to promoting safe
driving by issuing a corrective order to the driver based on the recorded data.

So far, the present invention has been described with a focus on the taxi meter, but it can be applied to buses and others, and it
will also not deviate from the scope of the present invention.

(57) Scope of the claims
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Claim 1

Concerning a taxi meter that has distance detecting means for detecting the business distance for each business section, fare
calculation means for calculating the fare for each business section at the same time having an input means for inputting the place
where the taxi drops off the passenger, storage means for storing data such as business distance, fare, and the pick-up and drop-
off locations in the taxi meter, and having a pick-up and drop-off recording means for recording the pick-up and drop-off data by
the storage means of the taxi meter,

a taxi meter using a GPS receiver that stores the location data (N, E) corresponding to the pick-up and drop-off locations among
the location data from the GPS receiver capable of calculating the taxi’s location as the pick-up or drop-off data in the taxi meter’s
memory cell (memory) and at the same time enables storing the location data (N, E) corresponding to each location of the taxi’s
driving route among the location data (N, E) from the GPS receiver in the taxi meter’s memory cell as driving route date Q.

Claim 2

Concerning claim 1, a taxi meter that is characterized by the GPS receiver obtaining location information by radio waves from a
plurality of satellites.
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