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(57) ABSTRACT 

The present invention provides an apparatus for mapping 
pipeline for use in a ?uid pipeline, comprising: a pressure 
gauge that measures the pressure of the ?uid in the ?uid 
pipeline; a gyroscope that measures the angular velocity of 
the apparatus for mapping pipeline in the ?uid pipeline; a 
processing module that collects and converts the pressure of 
the ?uid and the angular velocity to a pressure data and an 
angular velocity data, respectively; and a data output module 
that outputs the pressure data and the angular velocity data. 
The present invention also provides a method for mapping 
pipeline and a system using the same that obtain the spatial 
layout of the ?uid pipeline by analyzing the pressure data and 
the angular velocity data. 

22 Claims, 7 Drawing Sheets 
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METHOD, APPARATUS AND SYSTEM FOR 
MAPPING PIPELINE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the bene?t of TaiWan patent appli 
cation No. 099143944, ?led on Dec. 15, 2010, With the Tai 
Wan Intellectual Property Of?ce (TIPO), of Which is incor 
porated for reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an apparatus, a system and 

a method for mapping, and more particularly, to an apparatus, 
a system and a method for mapping a ?uid pipeline. 

2. Description of the Prior Art 
Generally, a large number of Water pipes are arranged in a 

house to supply Water to different areas, such as toilets, Wash 
ing machines, faucets, etc. Therefore, the layout of Water 
pipes concealed by panels is quite complex. When Water leaks 
from a crack formed on the Water pipeline, the leakage spot 
needs to be detected prior to the repair. When the pipeline 
With leakage problem is concealed by Walls or ?oor panels, 
the detection of the leakage spot Will be even more di?icult. 
Traditionally, people speculate about the location of the leak 
age spot and then cut through the panel to ?nd out the leakage 
spot. The use of the aforementioned method can cause great 
damages to the structure and decoration of the house, incur 
ring more costs. If the leakage spot is not located beneath the 
panel, Which is being cut through, the searching for the leak 
age spot has to be resumed and the Walls or ?oor panels have 
to undergo the destructive process again, delaying the sched 
uled plan. 
When an old building is to be renovated and redecorated, it 

is very important to knoW the layout of the Water pipeline. 
HoWever, the original layout of the Water pipeline is usually 
unavailable, thus the dismounting of panels is required to 
reconstruct the layout of the Water pipeline, resulting in an 
increment in labor and cost. 

Therefore, a need exists in the art for an apparatus, a system 
and a method for mapping pipeline that analyZe the pressure 
data and the angular velocity data to obtain the spatial layout 
of the ?uid pipeline so as to solve the aforementioned prob 
lem. 

SUMMARY OF THE INVENTION 

The present invention provides an apparatus for mapping 
pipeline comprising: a holloW housing having a through hole; 
a pressure gauge disposed in the through hole to seal the 
interior of the holloW housing and con?gured to measure the 
external pressure of the holloW housing; a circuit board dis 
posed inside the holloW housing and electrically connected to 
the pressure gauge; a gyroscope disposed inside the holloW 
housing and con?gured to measure the angular velocity of the 
apparatus for mapping pipeline, the gyroscope being electri 
cally connected to the circuit board; and a Weight disposed 
inside the holloW housing and located under the circuit board. 

The present invention provides a system for mapping pipe 
line for use in a ?uid pipeline, comprising: an apparatus for 
mapping pipeline comprising a pressure gauge that measures 
the pressure of the ?uid in the ?uid pipeline; a gyroscope that 
measures the angular velocity of the apparatus for mapping 
pipeline in the ?uid pipeline; a processing module that col 
lects and converts the pressure of the ?uid and the angular 
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2 
velocity to a pressure data and an angular velocity data and a 
data output module that outputs the pressure data and the 
angular velocity data; Wherein the data output module outputs 
the pressure data and the angular velocity data to a computer 
system, and the computer system analyZes the pressure data 
and the angular velocity data to obtain the spatial layout of the 
?uid pipeline. 
The present invention provides a method for mapping pipe 

line for use in a ?uid pipeline, comprising: placing an appa 
ratus for mapping pipeline in the ?uid pipeline to collect the 
pressure of the ?uid in the ?uid pipeline and the angular 
velocity of the apparatus for mapping pipeline during a period 
of time When the apparatus for mapping pipeline moves in the 
?uid pipeline; receiving the pressure of the ?uid and the 
angular velocity collected by the apparatus for mapping pipe 
line; and analyZing the pressure of the ?uid and the angular 
velocity to obtain the spatial layout of the ?uid pipeline. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic vieW shoWing the structure of an 
apparatus for mapping pipeline of the present invention. 

FIG. 2 is a schematic vieW of a system for mapping pipeline 
of the present invention. 

FIG. 3 illustrates a method for mapping pipeline that 
employs the system for mapping pipeline. 

FIG. 4 illustrates the steps performed for obtaining the 
spatial layout of the ?uid pipeline. 

FIG. 5 is a schematic vieW shoWing the structure of a 
pipeline to be tested. 

FIG. 6A is a graph illustrating the values of the pressure 
acting upon the apparatus for mapping pipeline during the 
period of time When the apparatus for mapping pipeline 
moves in the pipeline to be tested. 

FIG. 6B is a graph illustrating the angular velocity of the 
apparatus for mapping pipeline measured during the period of 
time When the apparatus for mapping pipeline moves in the 
pipeline to be tested. 

FIG. 6C is a graph illustrating the smooth angular velocity 
data obtained after ?ltering has been performed. 

FIG. 6D is a graph illustrating the rotation angles of the 
apparatus for mapping pipeline measured during the period of 
time When the apparatus for mapping pipeline moves in the 
pipeline to be tested. 

FIG. 7A is a schematic vieW shoWing the arrangement of a 
plurality of receivers. 

FIG. 7B is a graph illustrating the values of the pressure 
measured by the apparatus for mapping pipeline. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a schematic vieW shoWing the structure of an 
apparatus for mapping pipeline of the present invention. The 
present invention provides an apparatus 100 for mapping 
pipeline for use in a ?uid pipeline to obtain the spatial layout 
of the ?uid pipeline. The apparatus 100 for mapping pipeline 
comprises a holloW housing 110, a pressure gauge 120, a 
circuit board 130, a gyroscope 140, a Weight 150 and a rear ?n 
160. 

In the embodiment shoWn in FIG. 1, the holloW housing 
110 has a through hole 111 and may be made of plastic 
material. If the apparatus 100 for mapping pipeline is to be 
used in a Water pipeline, the holloW housing 110 must be 
made of Waterproof material to protect the internal compo 
nents, such as the circuit board 130 and the gyroscope 140. 
The shape and siZe of the holloW housing 110 can be adjusted 
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according to the type of pipeline in Which it is to be used. 
Generally, the apparatus 100 for mapping pipeline of a 
smaller siZe can move more freely in the pipeline. 
The Weight 150 is disposed inside the hollow housing 110 

and located under the circuit board 130. The Weight 150 is 
con?gured such that the apparatus 100 for mapping pipeline 
has a density close to that of the ?uid in the ?uid pipeline. 
Accordingly, the apparatus 100 for mapping pipeline Will not 
?oat on the surface of the ?uid due to its light Weight and thus 
can be prevented from having an unstable moving speed 
resulting from the ?oatation. For example, if the ?uid is Water, 
the apparatus 100 for mapping pipeline should have a density 
close to l g/cm3 . Moreover, the Weight 150 has a greater 
density, thus the apparatus 100 for mapping pipeline, Which is 
like a roly-poly toy, has a centre of gravity located at the loWer 
portion thereof. Such an arrangement can reduce the fre 
quency of reversal of the apparatus 100 for mapping pipeline. 
In addition, the Weight 150 can be disposed at the bottom of 
the holloW housing 110 to further loWer the centre of gravity 
of the apparatus 100 for mapping pipeline. As the frequency 
of reversal of the apparatus 100 for mapping pipeline reduces, 
the reading on the pressure gauge 120 is more stable. 

In one embodiment of the present invention, the holloW 
housing 110 is sphere-shaped and the Weight 150 is hemi 
sphere-shaped. As the spherical holloW housing 110 has a 
symmetrical structure, the moving speed of the apparatus 100 
for mapping pipeline Will remain unchanged When the appa 
ratus 100 for mapping pipeline is reversed in the ?uid of the 
?uid pipeline. 

The pressure gauge 120 is disposed in the through hole 111 
to seal the interior of the holloW housing 110 and con?gured 
to measure the external pressure of the holloW housing 110. 
The pressure gauge 120 can be siZed to ?t the through hole 
111 to seal the holloW housing 110.Alternatively, the pressure 
gauge 120 can be siZed to be smaller than the through hole 
111, and the gap betWeen the pressure gauge 120 and the 
through hole 111 is ?lled by the sealing material. Preferably, 
the pressure gauge 120 is disposed on the topmost of the 
apparatus 100 for mapping pipeline. 

The circuit board 130 is disposed inside the holloW housing 
110 and electrically connected to the pressure gauge 120. The 
gyroscope 140 is disposed inside the holloW housing 110 and 
con?gured to measure the angular velocity of the apparatus 
100 for mapping pipeline. Moreover, the gyroscope 140 is 
electrically connected to the circuit board 130. In general, the 
gyroscope 140 needs to be placed horiZontally to obtain accu 
rate angular velocity. 

The rear ?n 160 is disposed on the external surface of the 
holloW housing 110 to perform self-correction operation so 
that the apparatus 100 for mapping pipeline can return to the 
original orientation When the unevenly applied force caused 
by turbulence in the ?uid pipeline makes it rotate. The rear ?n 
160 may be a ?at plate, and the surface of the ?at plate is 
parallel to the section plane extending from the topmost to the 
bottommost of the apparatus 100 for mapping pipeline so that 
the apparatus 100 for mapping pipeline can move stably in the 
horizontal direction. 

FIG. 2 is a schematic vieW of a system 200 for mapping 
pipeline of the present invention. The system 200 for mapping 
pipeline is used for mapping a ?uid pipeline. As shoWn in 
FIG. 2, the system 200 for mapping pipeline comprises an 
apparatus 100 for mapping pipeline comprising a pressure 
gauge 120, a gyroscope 140, a processing module 210 and a 
data output module 240. As described above, the pressure 
gauge 120 measures the pressure of the ?uid in the ?uid 
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4 
pipeline and the gyroscope 140 measures the angular velocity 
of the apparatus 100 for mapping pipeline in the ?uid pipe 
line. 
The processing module 210 collects and converts the pres 

sure of the ?uid and the angular velocity to a pressure data and 
an angular velocity data. The processing module 210 gener 
ally comprises an integrated circuit (IC) 211 and a battery 
212. The IC 211 is disposed on the circuit board 130 (as 
shoWn in FIG. 1) and electrically connected to the pressure 
gauge 120 and the gyroscope 140. Moreover, the IC 211 
converts the pressure of the ?uid and the angular velocity to 
the pressure data and the angular velocity data. The battery 
212 is disposed inside the holloW housing 110 (as shoWn in 
FIG. 1) and under the circuit board 130 to Which it is electri 
cally connected. The processing module 210 comprises a 
memory module 213 to store the pressure data and the angular 
velocity data. The memory module 213 may be a volatile 
memory or a non-volatile memory. 

In one mode of the present invention, the circuit board 130 
comprises an oscillator 220. The oscillator 220 generates and 
transmits a pulse signal to the pressure gauge 120. The pres 
sure gauge 120 receives the pulse signal to measure the pres 
sure of the ?uid periodically. 
The data output module 240 outputs the pressure data and 

the angular velocity data to a computer system 250. In one 
mode of the present invention, the data output module 240 is 
a Wireless transmission module that periodically transmits the 
pressure data and the angular velocity data. Generally, the 
Wireless transmission module is included in the circuit board 
130. 
As described above, the system 200 for mapping pipeline is 

con?gured to detect the ?oW of Water drops in the pipeline and 
map the ?uid pipeline concealed by panels. The apparatus 
100 for mapping pipeline enters the pipeline and collects data 
from the pressure gauge 120 and the gyroscope 140. 

FIG. 3 illustrates a method for mapping pipeline that 
employs the system for mapping pipeline. As shoWn in Step 
301, the apparatus 100 for mapping pipeline is placed in the 
?uid pipeline to collect the pressure of the ?uid in the ?uid 
pipeline and the angular velocity thereof during the period of 
time When it moves in the ?uid pipeline. In Step 302, the 
computer system 250 receives the pressure of the ?uid and the 
angular velocity collected by the apparatus 100 for mapping 
pipeline. 
When the outlet of the ?uid pipeline is opened, the force of 

the Water ?oW Will push the apparatus 100 for mapping pipe 
line to pass through different paths. MeanWhile, the apparatus 
100 for mapping pipeline collects the pressure of the ?uid in 
the ?uid pipeline and the angular velocity thereof and trans 
mits the pressure data and the angular velocity data to the 
computer system 250 through a Wireless transmission device. 
Alternatively, the apparatus 100 for mapping pipeline stores 
the pressure data and the angular velocity data in the memory 
module 213. After leaving the ?uid pipeline, the apparatus 
100 for mapping pipeline is connected to the computer sys 
tem 250. The computer system 250 comprises an acquisition 
interface to receive the stored pressure data and angular 
velocity data. 

If the ?uid pipeline has branches, the apparatus 100 for 
mapping pipeline Will not ?oW along a single path. To solve 
the aforementioned problem, the apparatus 100 for mapping 
pipeline can be repeatedly placed in the ?uid pipeline to 
obtain data about different paths along Which it ?oWs. More 
over, the collection of data along the same path for several 
times makes the collected data more accurate. 

In Step 3 03, the computer system 250 analyZes the pres sure 
data and the angular velocity data to obtain the spatial layout 



US 8,661,909 B2 
5 

of the ?uid pipeline. FIG. 4 illustrates the steps performed for 
obtaining the spatial layout of the ?uid pipeline. In Step 401, 
the computer system 250 performs ?ltering, generally 
median ?ltering, on the pressure data and the angular velocity 
data to obtain smoother data. Median ?ltering is a technique 
commonly employed in processing images and can be used to 
?lter out noises from the pressure data and the angular veloc 
ity data of the present invention. For example, the medians of 
the pressure data calculated in respective time intervals are 
connected to form a smooth linear curve. 

In Step 402, the computer system 250 analyzes the smooth 
pressure data to retrieve the value of the pressure acting upon 
the apparatus 100 for mapping pipeline at each time point. 

In Step 403, the computer system 250 analyzes the smooth 
angular velocity data to retrieve the angular velocity of the 
apparatus 100 for mapping pipeline at each time point. The 
integral operation can be performed on the angular velocity of 
the apparatus 100 for mapping pipeline to obtain the rotation 
angle. 

In Step 404, the computer system 250 analyzes the value of 
the pressure acting upon the apparatus 100 for mapping pipe 
line at each time point to obtain the ?exural point Where the 
horizontal pipe and the vertical pipe join. FIG. 6 shoWs the 
values of the pressure acting upon the apparatus 100 for 
mapping pipeline in the pipeline 500 to be tested (as shoWn in 
FIG. 5). The value of the pressure acting upon the apparatus 
100 for mapping pipeline moving in the horizontal pipe 501 
should be a constant. When the apparatus 100 for mapping 
pipeline enters the vertical pipe 502, the value of the pressure 
acting thereupon Will vary due to the change in height. As 
shoWn in FIG. 6A, When the apparatus 100 for mapping 
pipeline enters the doWnWard vertical pipe 502 from the hori 
zontal pipe 501, the value of the pressure acting upon the 
apparatus 100 for mapping pipeline moving in the horizontal 
pipe 501 should be a constant. After the apparatus 100 for 
mapping pipeline passes through the ?exural point A, the 
value of the pressure acting upon the apparatus 100 for map 
ping pipeline moving in the doWnWard vertical pipe 502 
should be a steadily increasing value. Conversely, When the 
apparatus 100 for mapping pipeline enters the horizontal pipe 
503 from the doWnWard vertical pipeline 502, the value of the 
pressure acting upon the apparatus 100 for mapping pipeline 
moving in the horizontal pipe 503 should be a constant. 
Therefore, the value of the pressure acting upon the apparatus 
100 for mapping pipeline moving in the horizontal pipe 503 
should be a constant after the apparatus 100 for mapping 
pipeline passes through the ?exural point B. 

In Step 405, the computer system 250 analyzes the rotation 
angle of the apparatus 100 for mapping pipeline at each time 
point to obtain the turning points Where the horizontal pipes 
of the ?uid pipeline join in the horizontal direction. Generally, 
the integral operation can be performed on the smooth angu 
lar velocity data to obtain the rotation angle of the apparatus 
100 for mapping pipeline at each time point. Please refer to 
FIGS. 5 and 6. FIG. 6B is a graph illustrating the angular 
velocity of the apparatus 100 for mapping pipeline during the 
period of time When the apparatus 100 for mapping pipeline 
moves in the ?uid pipeline. FIG. 6C is a graph illustrating the 
smooth angular velocity data obtained through ?ltering per 
formed by the computer system 250 in Step 401. FIG. 6D is a 
graph illustrating the rotation angles obtained in Step 406. As 
shoWn in FIG. 6D, When the apparatus 100 for mapping 
pipeline moves straight forWard in the pipeline, the rotation 
angle of the apparatus 100 for mapping pipeline should be a 
constant. When the apparatus 100 for mapping pipeline 
passes through the turning point C, the angular velocity of the 
apparatus 100 for mapping pipeline increases immediately, 
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6 
and this means the turning point C is a left turning point. 
Conversely, if the angular velocity of the apparatus 100 for 
mapping pipeline decreases immediately When the apparatus 
100 for mapping pipeline passes through the turning point D, 
this means the turning point D is a right turning point. As 
shoWn in FIG. 6D, the apparatus 100 for mapping pipeline has 
a rotation angle of 90 degrees When passing through the 
turning points C and D, respectively, corresponding to the 
structure of the ?uid pipeline shoWn in FIG. 5. 

In Step 406, the distances betWeen different ?exural points 
are derived from respective time points at Which the velocity 
and pressure of the ?oW in the ?uid pipeline change, and the 
distances betWeen different turning points can be derived 
from respective time points at Which the velocity of the ?uid 
in the ?uid pipeline and the rotation angle change. After 
respective time points at Which the apparatus 100 for mapping 
pipeline passes through each ?exural point and turning point 
have been obtained, the time difference betWeen different 
?exural points is multiplied by the velocity of the ?uid to get 
the distance betWeen different ?exural points, and the time 
difference betWeen different turning points is multiplied by 
the velocity of the ?uid to get the distance betWeen different 
turning points. Accordingly, the spatial layout of the ?uid 
pipeline is obtained. 

In one embodiment of present invention, the steps per 
formed for obtaining the spatial layout of the ?uid pipeline 
could further include Step 407. In Step 407, the reception 
rates of the plurality of receivers that receive signals from the 
apparatus 100 for mapping pipeline are compared to deter 
mine Which one of the plurality of receivers is located nearest 
to the ?uid pipeline. Referring to FIG. 7A, the system 200 for 
mapping pipeline comprises a plurality of receivers 701 and 
702 that receive Wireless signals transmitted by the apparatus 
100 for mapping pipeline. The signals may be the pressure 
data and the angular velocity data. The apparatus 100 for 
mapping pipeline enters the ?uid pipeline from the inlet 703 
and obtains the pressure data and the angular velocity data. 
The analysis of the value of the pressure (as shoWn in FIG. 
7B) acting upon the apparatus 100 for mapping pipeline indi 
cates that the ?uid pipeline 700 may be disposed at any plane 
in 360 degrees. The reception rates of the plurality of receiv 
ers 701 and 702 that receive signals from the apparatus 100 
for mapping pipeline are compared to determine Which one of 
the plurality of receivers 701 and 702 is located nearest to the 
?uid pipeline 700. In this step, the spatial layout of the ?uid 
pipeline is obtained by detecting the successful reception rate 
of Wireless signal packets and eliminating unreasonable 
structures according to the limits of the building. The ?uid 
pipeline in the house is generally concealed by Walls, thus 
only tWo receivers are required. 
As the above description demonstrates, the present inven 

tion has novelty and inventive step and is susceptible of indus 
trial application. While this invention has been described by 
Way of examples and in terms of preferred embodiments, it is 
to be understood that this invention is not limited hereto. A 
person having ordinary skill in the art can make various 
changes and alterations herein Without departing from the 
spirit and scope of this invention. 

What is claimed is: 
1. An apparatus for mapping pipeline, comprising: 
a holloW housing having a through hole; 
a pressure gauge disposed in the through hole to seal an 

interior of the holloW housing and con?gured to measure 
an external pressure of the holloW housing; 

a circuit board disposed inside the holloW housing and 
electrically connected to the pressure gauge; 
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a gyroscope disposed inside the hollow housing and con 
?gured to measure an angular velocity of the apparatus 
for mapping pipeline, the gyroscope being electrically 
connected to the circuit board; and 

a Weight disposed inside the holloW housing and located 
under the circuit board. 

2. The apparatus for mapping pipeline according to claim 1 
further comprising: 

a rear ?n disposed on an external surface of the holloW 
housing. 

3. The apparatus for mapping pipeline according to claim 
1, Wherein the pressure gauge is disposed on the topmost of 
the apparatus for mapping pipeline. 

4. The apparatus for mapping pipeline according claim 1, 
Wherein the Weight is disposed at the bottom of the holloW 
housing. 

5. The apparatus for mapping pipeline according to claim 
1, Wherein the holloW housing is sphere-shaped and the 
Weight is hemisphere-shaped. 

6. The apparatus for mapping pipeline according to claim 1 
further comprising: 

an integrated circuit (IC) disposed on the circuit board and 
electrically connected to the pressure gauge and the 
gyro scope, the IC being con?gured to convert the exter 
nal pressure and the angular velocity to a pressure data 
and an angular velocity data; and a battery disposed 
inside the holloW housing and under the circuit board to 
Which it is electrically connected. 

7. The apparatus for mapping pipeline according to claim 
6, Wherein the circuit board comprises a Wireless transmis 
sion module that periodically transmits the pressure data and 
the angular velocity data. 

8. The apparatus for mapping pipeline according to claim 
6, Wherein the integrated circuit comprises a memory module 
that stores the pressure data and the angular velocity data. 

9. The apparatus for mapping pipeline according to claim 
1, Wherein the circuit board comprises an oscillator that gen 
erates and transmits a pulse signal to the pressure gauge. 

10. A system for mapping pipeline for use in a ?uid pipe 
line comprising: 

an apparatus for mapping pipeline comprising a pressure 
gauge that measures a pressure of a ?uid in the ?uid 
pipeline; a gyroscope that measures an angular velocity 
of the apparatus for mapping pipeline in the ?uid pipe 
line; a processing module that collects and converts the 
pressure of the ?uid and the angular velocity to a pres 
sure data and an angular velocity data; and a data output 
module that outputs the pressure data and the angular 
velocity data; 

Wherein the data output module outputs the pressure data 
and the angular velocity data to a computer system, and 
the computer system analyZes the pressure data and the 
angular velocity data to obtain a spatial layout of the 
?uid pipeline. 

11. The system for mapping pipeline according to claim 10, 
Wherein the computer system analyZes the pressure data to 
obtain a ?exural point Where a horizontal pipe and a vertical 
pipe join. 

12. The system for mapping pipeline according to claim 10, 
Wherein the computer system analyZes the angular velocity 
data to obtain a rotation angle of the apparatus for mapping 
pipeline during a period of time When the apparatus for map 
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8 
ping pipeline moves in the ?uid pipeline, and the rotation 
angle is analyZed to obtain a turning point Where the horiZon 
tal pipes of the ?uid pipeline join in a horizontal direction. 

13. The system for mapping pipeline according to claim 10, 
Wherein the apparatus for mapping pipeline comprises a Wire 
less transmission module that immediately transmits the pres 
sure data and the angular velocity data to the computer sys 
tem. 

14. The system for mapping pipeline according to claim 13 
further comprising a plurality of receivers that receive the 
pressure data and the angular velocity data transmitted by the 
apparatus for mapping pipeline. 

15. The system for mapping pipeline according to claim 10, 
Wherein the apparatus for mapping pipeline comprises a 
memory module that stores the pres sure data and the angular 
velocity data, and the computer system comprises an acqui 
sition interface to receive the stored pres sure data and angular 
velocity data. 

16. A method for mapping pipeline for use in a ?uid pipe 
line comprising: 

placing an apparatus for mapping pipeline in the ?uid 
pipeline to collect a pressure of a ?uid in the ?uid pipe 
line and an angular velocity of the apparatus for mapping 
pipeline during a period of time When the apparatus for 
mapping pipeline moves in the ?uid pipeline; 

receiving the pressure of the ?uid and the angular velocity 
collected by the apparatus for mapping pipeline; and 

analyZing the pressure of the ?uid and the angular velocity 
to obtain a spatial layout of the ?uid pipeline. 

17. The method for mapping pipeline according to claim 
16, Wherein the step of analyZing further comprises analyZing 
the pressure of the ?uid to obtain a ?exural point Where a 
horiZontal pipe and a vertical pipe join. 

18. The method for mapping pipeline according to claim 17 
further comprising deriving a distance betWeen different ?ex 
ural points from respective time points at Which a velocity of 
the ?uid and the pressure of the ?uid in the ?uid pipeline 
change. 

19. The method for mapping pipeline according to claim 
1 6, Wherein analyZing the pres sure of the ?uid and the angular 
velocity further comprises analyZing the angular velocity to 
obtain a rotation angle of the apparatus for mapping pipeline 
during the period of time When the apparatus for mapping 
pipeline moves in the ?uid pipeline and analyZing the rotation 
angle to obtain a turning point Where the horiZontal pipes of 
the ?uid pipeline join in a horiZontal direction. 

20. The method for mapping pipeline according to claim 19 
further comprising deriving a distance betWeen different tum 
ing points from respective time points at Which the velocity of 
the ?uid in the ?uid pipeline and the rotation angle change. 

21. The method for mapping pipeline according to claim 16 
further comprising performing ?ltering on the pressure of the 
?uid and the angular velocity. 

22. The method for mapping pipeline according to claim 16 
further comprising: 

installing a plurality of receivers that receive signals from 
the apparatus for mapping pipeline, Wherein the recep 
tion rates of the plurality of receivers are compared to 
determine Which one of the plurality of receivers is 
located nearest to the ?uid pipeline. 

* * * * * 


