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ABSTRACT

The present invention relates to ranging system and ranging method, the ranging
system includes: a ranging apparatus and a terminal device (3), wherein the ranging apparatus
includes: a measuring wheel (1), a rotating shaft disposed on the measuring wheel (1), and an
electronic counter (2) connected to the rotating shaft and used to obtain distance information
of the measuring wheel; wherein the ranging apparatus or the terminal device (3) further
includes an angle sensor; communication module being arranged on the terminal device (3)
and the ranging apparatus, respectively; the terminal device (3) including data processing
module configured to generate a traveling trajectory diagram of the measuring wheel, 1n real
time, based on the distance information from the electronic counter (2) and the angle
information from the angle sensor. Thereby, a traveling trajectory diagram can also be
generated in real time on the basis that a ranging function 1s achieved, such that working
efficiency is effectively improved. A function of marking lines according to a predesigned
diagram in a construction site can also be achieved by cooperating with a marker (4), and the

present invention has a simple structure and 1s lightweight and tlexible.
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RANGING SYSTEM AND RANGING METHOD

TECHNICAL FIELD
The present invention relates to the field of surveying and mapping, and more

particularly, to a ranging system and a ranging method.

BACKGROUND

Currently, people need to use ranging device to measure and plan the route and the
area in all aspects of life and work, such as in the field of construction, road engineering,
transportation, pipeline laying, landscape areas etc. The most commonly used ranging device
is the measuring wheel.

The existing measuring wheel usually only has the function of ranging, its basic
principle is to calculate the number of rotation based on the rolling of the measuring wheel
and with the help of mechanical gear counter or electronic counter, so as to realize distance
measurement. This method usually only measures the length of the traveling trajectory
between two points, and then the drawings need to be plotted one segment by one segment.
Thus, this method wastes time and the measurement accuracy is very low. Therefore, only

limited function may be achieved in actual use.

SUMMARY

The technical problem solved by the present invention is to provide a ranging system
which could achieve ranging function and generate a traveling trajectory diagram in real time
simultaneously.

The preferred embodiments of the present invention could mark the actual scene such
as marking line or marking points for a predetermined traveling trajectory on a predesigned
drawing, and could prompt direction and distance.

To achieve the above-mentioned technical purpose, the present invention proposes the
following technical solutions:

A ranging system comprises a ranging apparatus and a terminal device, wherein the
ranging apparatus comprises a measuring wheel, a rotating shaft disposed on the measuring

wheel, and an electronic counter connected to the rotating shaft and used to obtain distance
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information, in real time, of the route which the measuring wheel has already traveled;
wherein

the ranging apparatus or the terminal device further comprises an angle sensor
configured to obtain angle information, in real time, when the measuring wheel is traveling;

communication modules are arranged on the terminal device and the ranging
apparatus, respectively, to transmit data between the ranging apparatus and the terminal
device;

the terminal device includes data processing module configured to generate a
traveling trajectory diagram of the measuring wheel, in real time, based on the distance
information from the electronic counter and the angle information from the angle sensor.

Advantageously, the terminal device further comprises a storage configured to store a
predesigned traveling trajectory diagram; the data processing module is further configured to
monitor, on the basis of the predesigned traveling trajectory diagram, the current traveling
trajectory of the measuring wheel determined based on the distance information and the angle
information, and outputs deviation data when the current traveling trajectory of the measuring
wheel deviates from the predesigned traveling trajectory diagram; the terminal device further
comprises a prompt module configured to perform direction and/or distance prompt based on
the deviation data to indicate the user to correct the current traveling route of the measuring
wheel, and 1ndicate the user to mark on the traveling route of the measuring wheel according
to the predesigned traveling trajectory diagram.

Advantageously, the terminal device further comprises a storage configured to store a
predesigned traveling trajectory diagram; the data processing module is further configured to
monitor, on the basis of the predesigned traveling trajectory diagram, the current traveling
trajectory of the measuring wheel determined based on the distance information and the angle
information, and outputs deviation data when the current traveling trajectory of the measuring
wheel deviates from the predesigned traveling trajectory diagram; the terminal device further
comprises a prompt module configured to perform direction and/or distance prompt based on

the deviation data to indicate the user to correct the current traveling route of the measuring
wheel; the ranging apparatus further comprises a marker configured to mark on the traveling
route of the measuring wheel according to the instruction of the user or according to the
instruction of the data processing module.

Advantageously, the angle sensor 1s an electronic compass disposed in the ranging

apparatus and connected to the communication module of the ranging apparatus.
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Advantageously, the angle sensor 1s a gyroscope disposed in the terminal device and
connected to the data processing module.

Advantageously, the ranging apparatus further comprises a holder for fixing the
terminal device.

Advantageously, the terminal device further comprises a camera configured to obtain,
in real time, a scene image in the traveling direction of the measuring wheel, and the prompt
module 1s configured to provide direction and/or distance prompt on the scene image.

Advantageously, the communication module i1s a wireless communication module or a
wired communication module, wherein the interface of the wired communication module 1s
RS232, RS485, 12C, SPI or CAN, and the communication way of the wireless
communication module 1s Bluetooth, WIFI, Zigbee or RF communication.

Advantageously, the ranging system further comprises a cloud server, the terminal
device and the cloud server being networked and the cloud server being used for storing and
sharing the data sent by the terminal device, and the data sent by the terminal device
including: distance information from the electronic counter, angle information from the angle
sensor and/or a first traveling trajectory diagram and the terminal device being capable of
obtaining predesigned traveling trajectory diagram from the cloud server.

Advantageously, the data processing module 1s configured to obtain the area of a
closed graphic by meshing the closed graphic and calculating the area of the meshes
contained by the closed graphic, when the first traveling trajectory diagram 1s a closed
graphic.

Advantageously, the terminal device is a smart cellphone, a computer or handheld
equipment.

The embodiments of the present invention also provides a ranging method based on
the above-mentioned ranging system, the method comprises: an electronic counter obtaining,
in real time, distance information which a measuring wheel has already traveled, and an angle
sensor obtaining, in real time, angle information ot the measuring wheel, when the measuring
wheel is traveling; transmitting the distance information and the angle information to a data
processing module; the data processing module generating, in real time, a traveling trajectory
diagram of the measuring wheel, in real time, based on the distance information and the angle
information.

Advantageously, the ranging method further comprises: storing a predesigned

traveling trajectory diagram in the terminal device; the data processing module monitoring,



CA 02976520 2017-08-14

on the basis of the predesigned traveling trajectory diagram, the current traveling trajectory of
the measuring wheel determined based on the distance information and the angle information,
and outputs deviation data when the current traveling trajectory of the measuring wheel
deviates from the predesigned traveling trajectory diagram; prompting direction and/or
distance based on the deviation data to indicate the user to correct the current traveling route
ot the measuring wheel, and indicate the user to mark on the traveling route of the measuring
wheel according to the predesigned traveling trajectory diagram.

Advantageously, the ranging method further comprises: storing a predesigned
traveling trajectory diagram in the terminal device; the data processing module monitoring,
on the basis of the predesigned traveling trajectory diagram, the current traveling trajectory of
the measuring wheel determined based on the distance information and the angle information,
and outputs deviation data when the current traveling trajectory of the measuring wheel
deviates from the predesigned traveling trajectory diagram; prompting direction and/or
distance based on the deviation data to indicate the user to correct the current traveling route
of the measuring wheel; and a marker disposed in the ranging apparatus marking on the
traveling route of the measuring wheel according to the instruction of the user or according to
the 1nstruction of the data processing module.

Advantageously, the ranging method further comprises: obtaining, in real time, a
scene 1mage 1n the traveling direction of the measuring wheel, and providing direction and/or
distance prompt on the scene image.

Compared with the prior art, the invention has the advantages that:

1. The invention adopts the cooperation of the electronic counter and the angle sensor
to generate the drawing of the traveling trajectory, in real time, on the terminal device by
using the data measured by the ranging apparatus, which not only achieves the purpose of
measuring the distance, but also generates the drawing of the traveling trajectory in real time,
and thus the work efficiency 1s obviously improved;

2. The terminal device of the invention is further provided with a camera, and the
terminal device could combine the information recorded by the camera with the trajectory on
the drawing to complete the work of marking line or points for the construction site, and
route correction could be applied in the process of marking;

3. The invention has the advantages of simple structure, lightness, flexibility and

convenient use.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 1s a schematic structural view of a ranging system according to an embodiment
of the present invention;

Figure 2 1s a schematic structural view of a ranging system according to another
embodiment of the present invention;

Figure 3 1s a schematic diagram of a regular traveling trajectory diagram generated by
a ranging system according to an embodiment of the present invention;

Figure 4 1s a schematic diagram of an irregular and continuous traveling trajectory
diagram generated by a ranging system according to an embodiment of the present invention;

Figure 5 1s a schematic diagram illustrating how the ranging system according to the
present invention calculates an area of a traveling trajectory by using mesh computing;

Figure 6 1s a schematic diagram illustrating how the ranging system according to an
embodiment of the present invention prompts during a traveling process of a measuring
wheel;

Description of Reference Numerals

1 - Measuring wheel 2 - Electronic Counter
3- Terminal Device 4-Marker
DETAILED DESCRIPTION

The invention will now be described in further detail with reference to the
accompanying drawings and specific embodiments, which should not be construed as
limiting the invention.

Fig. 1 1s a schematic structural view of a ranging system according to an embodiment
of the present invention and Fig. 2 1s a schematic structural view of a ranging system

according to another embodiment of the present invention.

As shown 1n Fig. 1, the ranging system according to the present invention comprises a
ranging apparatus and a terminal device 3, wherein the ranging apparatus comprises a
measuring wheel 1, a rotating shaft disposed on the measuring wheel 1, and an electronic
counter connected to the rotating shaft and used to obtain distance information of the
measuring wheel. A data processing module is provided in the terminal device 3 and
communication modules are arranged both on the terminal device and the ranging apparatus,
the ranging apparatus or the terminal device further comprises an angle sensor. By using this

communication module, the data processing module receives the distance information from
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the electronic counter and the angle information from the angle sensor, and pertorms
calculation based on the distance information and the angle information to plot, in real time, a
first traveling trajectory diagram which the measuring wheel has already traveled on the
displayer of the terminal device. In embodiments of the present invention, the angle sensor
may be an electronic compass disposed in the ranging apparatus and connected to the
communication module of the ranging apparatus, and also may be a gyroscope disposed in
the terminal device and connected to the communication module.

The present embodiment adopts the cooperation of the electronic counter and the
angle sensor to generate the drawing of the traveling trajectory, in real time, on the terminal
device by using the data measured by the ranging apparatus, which not only achieves the
purpose of measuring the distance, but also generates the drawing of the traveling trajectory
in real time, and thus the work efficiency is effectively improved.

In one embodiment of the present invention, the ranging system may be used to mark
lines or points for the construction site. For example, a predesigned traveling trajectory
diagram may be stored in a storage of the terminal device, the data processing module is
configured to determine current traveling trajectory based on the distance information and the
angle information, monitor the determined current traveling trajectory of the measuring wheel
on the basis of the predesigned traveling trajectory, and outputs the deviation between the
current traveling trajectory and the predesigned traveling trajectory diagram as deviation data
when the current traveling trajectory of the measuring wheel deviates from the predesigned
traveling trajectory. The deviation data may be, for example, angle and distance data for
- which the measuring wheel needs to be adjusted from the current location to the predesigned
trajectory.

The terminal device may further comprise a prompt module which receives the above
mentioned deviation data and is configured to perform direction and/or distance prompt based
on the deviation data to indicate the user to correct the current traveling route and when the
above mentioned predesigned traveling trajectory diagram has marking points or marking
lines, the prompt module may prompt or indicate the user to use a separate marker to mark
points or lines on the traveling route of the measuring wheel based on the marking points or
marking lines.

In another embodiment of the present invention, the marker is disposed on the ranging
apparatus, for example, the marker is connected with the rotating shaft such that the user does

not need additional marker, on the contrary, the user could instruct the marker to mark points
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or lines at the predetermined location when the prompt module prompts that the current
location needs to be marked. The marker may also use the data processing module to
compare the current traveling trajectory with the predesigned traveling trajectory diagram and
if the data processing unit determines that the current location needs to be marked, then the
marking instruction 1s sent to the marker via the communication module, so as to mark points
or lines for the measuring site automatically. Referring to Fig. 2, in Fig. 2 a schematic
diagram 1llustrating that the marker 4 1s connected to the rotating shaft of the ranging
apparatus 1s shown.

In the present embodiment, for the predesigned traveling trajectory on the predesigned
drawing, marking such as marking lines or points for actual scene can be achieved, and
direction and distance can be prompted.

Figure 3 i1s a schematic diagram of a regular traveling trajectory diagram generated by
a ranging system according to an embodiment of the present invention; Figure 4 1s a
schematic diagram of an irregular and continuous traveling trajectory diagram generated by a
ranging system according to an embodiment of the present invention. As shown in Fig. 3 and
Fig. 4, the embodiment according to the present invention may measure regular and irregular
route continuously and generate the traveling trajectory diagram in real time.

As shown in Fig. 1 and Fig. 2, a holder for fixing the terminal device 3 and connected
to the side end of the electronic counter 2 is provided in the ranging apparatus. The holder
may facilitate the measuring process, maintain a stable signal transmission and avoid the
measuring error caused by the angle sensor at the same time. In this situation, the
communication module 1n the ranging apparatus and the terminal device 3 may be wired

communication module, such as RS 232, RS485, 12C, SPI or CAN. Although Fig.2 shows

that the holder 1s arranged on the side end of the electronic counter 2, the present invention is
not limited thereto; on the contrary the present invention contains all the scope which could
stably connect the terminal device 3 to the electronic counter 2.

Although Fig. 1 and Fig. 2 shows the scene in which the terminal device 3 is fixed on
the ranging apparatus via the holder, but the present invention is not limited thereto. Instead,
the terminal device does not have to be fixed on the ranging apparatus to obtain distance
information and angle information by the way of wireless communication by using the
wireless communication module disposed in the ranging apparatus and the terminal device,
the communication way of the wireless communication module is Bluetooth , WIFI, Zigbee

or RF communication.



CA 02976520 2017-08-14

The storage in the terminal device according to the present invention may be turther
used to store distance information, angle information and the traveling trajectory diagram
generated by the data processing module to facilitate retrieving later. The terminal device 1n
the embodiment of the present invention is a smart cellphone, a computer or handheld
equipment.

As shown in Fig. 5, in an embodiment of the present invention, the data processing
module is configured to obtain area of a closed graphic by meshing the closed graphic and
calculating the area of the meshes contained by the closed graphic, when the generated
traveling trajectory diagram is a closed graphic, so that the actual area of the closed graphic
enclosed by the measured trajectory may be obtained. Generally speaking, the smaller the
mesh used when meshing the closed graphic 1s, the higher 1s the computation accuracy of
area of the closed graphic.

The ranging system according to the present invention may further comprise a cloud
server, the terminal device and the cloud server are connected to Internet, the cloud server 1s
used for storing and sharing the data sent by the terminal device, the data includes: distance
information from the electronic counter, angle information from the angle sensor and/or the
generated traveling trajectory diagram and the terminal device is capable of obtaining
predesigned traveling trajectory diagram from the cloud server. In this manner, the stored
data may be retrieved in real time and the testing data or drawing may be shared with other
engineering staff to effectively improve the work quality and efficiency. The traveling
trajectory generated by the terminal device and uploaded to the cloud server may be the
predesigned traveling trajectory diagram to be obtained.

In a preferred embodiment, the terminal device 1s further provided with a camera, the
data processing module may combine the scene image obtained by the camera with the
trajectory in the drawing and display them on the displayer, and prompt module may provide
the above-mentioned direction and/or distance prompt on the scene image to indicate the user
to correct the traveling route and to indicate the user to mark points or lines for the
construction site.

When the predesigned traveling trajectory diagram stored in the terminal device or the
cloud server is retrieved, the staff member may mark on the actual work site based on the
traveling trajectory in the drawings. Referring to Fig. 6, a traveling trajectory diagram,

direction deviation prompt and distance deviation prompt are combined displayed on the
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scene image, the traveling trajectory diagram herein may be a predesigned traveling
trajectory diagram obtained from the cloud server.

The present invention also provides a ranging method based on the above-mentioned
ranging system, the method comprises: the electronic counter obtaining, in real time, distance
information which a measuring wheel has already traveled, and an angle sensor disposed in
the ranging apparatus or the terminal device obtaining, in real time, angle information of the
measuring wheel; transmitting the distance information and the angle information to a data
processing module; the data processing module generating, 1in real time, a traveling trajectory
diagram of the measuring wheel, based on the distance information and the angle information.

The present embodiment adopts the cooperation of the electronic counter and the
angle sensor to generate the drawing of the traveling trajectory, in real time, on the terminal
device by using the data measured by the ranging apparatus, which not only achieves the
purpose of measuring the distance, but also generates the drawing of the traveling trajectory
in real time, and thus the work efficiency is effectively improved;

In an embodiment of the present invention, the ranging method further comprises:
storing a predesigned traveling trajectory diagram in the terminal device; the data processing
module monitor, in real time, the current traveling trajectory of the measuring wheel
determined based on the distance information and the angle information on the basis of the
predesigned traveling trajectory, and outputs the deviation data when the current traveling
trajectory deviates from the predesigned traveling trajectory diagram; prompting direction
and/or distance based on the deviation data to indicate the user to correct the current traveling
route, and to indicate the user to mark on the traveling route of the measuring wheel
according to the predesigned traveling trajectory diagram.

In another embodiment of the present invention, the ranging method further comprises:
storing a predesigned traveling trajectory diagram in the terminal device; the data processing
module monitor the current traveling trajectory of the measuring wheel determined based on
the distance information and the angle information on the basis of the predesigned traveling

trajectory, and outputs the deviation data when the current traveling trajectory deviates from
the predesigned traveling trajectory diagram; prompting direction and/or distance based on
the deviation data to indicate the user to correct the current traveling route, and to indicate the
user to use a marker disposed in the ranging apparatus to mark on the traveling route of the
measuring wheel according to the instruction of the user or according to the instruction of the

data processing module.
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The preferred embodiments of the present invention could mark the actual scene such

as marking line or marking points for a predetermined traveling trajectory on a predesigned
drawing, and could prompt direction and distance.

In an embodiment of the present invention, the ranging method further comprises:
obtaining, in real time, a scene image in the traveling direction of the measuring wheel, and
providing direction and/or distance prompt on the scene image. The ranging method of the
present embodiment may indicate the user to correct the traveling route and indicate the user
to mark points or lines for the construction site.

The above embodiments are merely exemplary embodiments of the present invention
and are not intended to limit the scope of the invention as defined in the appended claims. It
will be apparent to those skilled in the art that various modifications or equivalent
substitutions may be made to the invention within the spirit and scope of the invention, which

are to be considered within the scope of the invention.

10
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WHAT IS CLAIMED IS:

1. A ranging system, characterized in that the ranging system comprises a ranging apparatus
and a terminal device, wherein the ranging apparatus comprises:
a measuring wheel,
a rotating shaft disposed on the measuring wheel, and
an electronic counter connected to the rotating shaft and used to obtain
distance information, in real time, of the route which the measuring wheel has already
traveled; wherein
the ranging apparatus or the terminal device further comprises an angle
sensor configured to obtain angle information, in real time, when the
measuring wheel 1s traveling;
communication modules are arranged on the terminal device and the
ranging apparatus, respectively, to transmit data between the ranging
apparatus and the terminal device;
the terminal device includes data processing module configured to
generate a traveling trajectory diagram of the measuring wheel, in real time,
based on the distance information from the electronic counter and the angle

information from the angle sensor.

2. The ranging system according to claim 1, characterized in that,

the terminal device further comprises a storage configured to store a predesigned
traveling trajectory diagram;

the data processing module 1s further configured to monitor, on the basis of the
predesigned traveling trajectory diagram, the current traveling trajectory of the measuring
wheel determined based on the distance information and the angle information, and output
deviation data when the current traveling trajectory of the measuring wheel deviates from the
predesigned traveling trajectory diagram;

the terminal device further comprises a prompt module configured to perform
direction and/or distance prompt based on the deviation data to indicate the user to correct the
current traveling route of the measuring wheel, and indicate the user to mark on the traveling

route of the measuring wheel according to the predesigned traveling trajectory diagram.

11
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3. The ranging system according to claim 1, characterized 1n that,

the terminal device further comprises a storage configured to store a predesigned
traveling trajectory diagram;

the data processing module is further configured to monitor, on the basis of the
predesigned traveling trajectory diagram, the current traveling trajectory of the measuring
wheel determined based on the distance information and the angle information, and output
deviation data when the current traveling trajectory of the measuring wheel deviates from the
predesigned traveling trajectory diagram;

the terminal device further comprises a prompt module configured to perform
direction and/or distance prompt based on the deviation data to indicate the user to correct the
current traveling route of the measuring wheel;

the ranging apparatus further comprises a marker configured to mark on the traveling
route of the measuring wheel according to the instruction of the user or according to the

instruction of the data processing module.

4. The ranging system according to claim 1, characterized in that the angle sensor is an
electronic compass disposed in the ranging apparatus and connected to the communication

module of the ranging apparatus.

5. The ranging system according to claim 1, characterized in that the angle sensor is a

gyroscope disposed in the terminal device and connected to the data processing module.

6. The ranging system according to claim 1, characterized in that, the ranging apparatus

further comprises a holder for fixing the terminal device.

7. The ranging system according to claim 2 or 3, characterized in that the terminal device
further comprises a camera configured to obtain, in real time, a scene image in the traveling
direction of the measuring wheel, and the prompt module is configured to provide direction

and/or distance prompt on the scene image.
8. The ranging system according to claim 1, characterized in that the communication module

1s a wireless communication module or a wired communication module, wherein the interface

of the wired communication module is RS232, RS485, I12C, SPI or CAN, and the

12
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communication way of the wireless communication module 1s Bluetooth , WIFI, Zigbee or

RF communication.

9. The ranging system according to claim 1, characterized in that the ranging system further
comprises a cloud server, the terminal device and the cloud server being networked and the
cloud server being used for storing and sharing the data sent by the terminal device, and the
data sent by the terminal device including: distance information from the electronic counter,
angle information from the angle sensor and/or a first traveling trajectory diagram and the
terminal device being capable of obtaining predesigned traveling trajectory diagram from the

cloud server.

10. The ranging system according to claim 1, characterized in that the data processing module
1s configured to obtain the area of a closed graphic by meshing the closed graphic and
calculating the area of the meshes contained by the closed graphic, when the first traveling

trajectory diagram is a closed graphic.

11. The ranging system according to claim 1, characterized in that, the terminal device is a

smart cellphone, a computer or a handheld equipment.

12. A ranging method based on the ranging system according to any of claims 1-11,
comprising:

An electronic counter obtaining, in real time, distance information which a measuring
wheel has already traveled, and an angle sensor obtaining, in real time, angle information of
the measuring wheel, when the measuring wheel is traveling;

transmitting the distance information and the angle information to a data processing
module;

the data processing module generating, in real time, a traveling trajectory diagram of

the measuring wheel based on the distance information and the angle information.
13. The ranging method according to claim 12, characterized in that, the ranging method

further comprises:

storing a predesigned traveling trajectory diagram in the terminal device:

13
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the data processing module monitoring, on the basis of the predesigned traveling
trajectory diagram, the current traveling trajectory of the measuring wheel determined based
on the distance information and the angle information, and outputting deviation data when the
current traveling trajectory of the measuring wheel deviates from the predesigned traveling
trajectory diagram,;

prompting direction and/or distance based on the deviation data to indicate the user to
correct the current traveling route of the measuring wheel, and indicate the user to mark on
the traveling route of the measuring wheel according to the predesigned traveling trajectory

diagram.

14. The ranging method according to claim 12, characterized in that,

storing a predesigned traveling trajectory diagram in the terminal device;

the data processing module monitoring, on the basis of the predesigned traveling
trajectory diagram, the current traveling trajectory of the measuring wheel determined based
on the distance information and the angle information, and outputting deviation data when the
current traveling trajectory of the measuring wheel deviates from the predesigned traveling
trajectory diagram;

prompting direction and/or distance based on the deviation data to indicate the user to
correct the current traveling route of the measuring wheel; and a marker disposed in the
ranging apparatus marking on the traveling route of the measuring wheel according to the

instruction of the user or according to the instruction of the data processing module.

15. The ranging method according to claim 13 or 14, characterized 1n that the ranging method

further comprises:
obtaining, in real time, a scene image in the traveling direction of the measuring

wheel, and providing direction and/or distance prompt on the scene image.

14
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