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(57) ABSTRACT 
An automatic guided vehicle includes a vehicle body and a 
positioning identification module which being furnished in 
the vehicle body further includes a three-axis magnetic signal 
sensing unit and a logic operation processing unit. The logic 
operation processing unit is connected to the three-axis mag 
netic signal sensing unit by signal transmitted therefrom. A 
magnetic pointer unit is furnished adjacent to the marching 
route of the automatic guided vehicle. The three-axis mag 
netic signal sensing unit senses the magnetic field of magnetic 
pointer unit and generates a magnetic field information that 
transmits to the logic operation processing unit. 
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Sensing the magnetic field of the magnetic pointer uEnit from a stating end to an ending end, by 
the three-axis magnetic signal sensing unit, and generating a magnetic information wherein the 
automatic guided vehicle 0 passes the magnetic pointer unit 20, where the position of the S 
second magnetic element and the position of the first magnetic element furnished thereof are 
Seen to be the starting and the ending ends respectively 

receiving the digitalized magnetic information from the receiving module, by the logic 
operation processing unit and obtaining the turning deviation angle of the moving direction and 
the marching direction of the automatic guided vehicle or the distance between the automatic S2 
guided vehicle and the magnetic pointer unit 

Obtaining identification data, which is denoted by a proportion mode, by the logic operation 
processing unit 304, in accordance with the direction turning deviation angle of the moving - 

direction and the marching direction information of the automatic guided vehicle 0 or the S3 
distance between the automatic guided vehicle 10 and the magnetic pointer unit 20, and 

Judging if the automatic guided vehicle deviates from its marching direction by comparing the S4 
identification data with the original identification data of the data base by the logic operation 
processing unit, if the automatic guided vehicle deviates from its marching direction, then the 
logic operation processing unit will issue an instruction to the automatic guided vehicle to 
inodify its marching direction 

FIG. 3 
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AUTOMATIC GUIDED VEHICLE AND 
METHOD FOR CONTROLLING THE SAME 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The invention relates to an automatic guided vehicle 
and method for controlling the same, and more particularly, to 
an automatic guided vehicle and method for controlling the 
same that is capable of guiding an automatic moving carrier 
applied in a three-dimensional space. 
0003 2. Description of the Prior Art 
0004. The automatic guided vehicle (AGV) is widely used 
in the automation material transportation. The commonly 
seen automatic trackless guided carrier achieves the position 
ing objective by providing at least three furnished positions of 
laser reflection tags, or by burying magnetic posts under the 
ground, or by affixing two-dimensional bar codes on the 
ground. 
0005. The above-mentioned methods for providing laser 
reflection tags, magnetic posts or two-dimensional bar codes 
are used on the guided automatic moving carrier. When it 
comes to actual application, these modes of guidance for the 
moving vehicle needs clearance of site Such as area clearance 
of at least two meters or the requirement of special treatment 
for the ground. This is not handy for the early stage of setting 
up a plant or factory without planning beforehand. In addi 
tion, the above-mentioned guidance modes are limited to 
two-dimensional space and are not able to apply in three 
dimensional space. Therefore, the existing technology of 
guidance mode still has rooms for improvement. 

SUMMARY OF THE INVENTION 

0006. In light of the disadvantages of the prior arts, the 
invention provides a pulsating multi-pipe heat pipe that aims 
to ameliorate at least some of the disadvantages of the prior art 
or to provide a useful alternative. 
0007. The technology of the invention lies in providing an 
automatic guided vehicle that includes a vehicle body and a 
positioning identification module furnished at the vehicle 
body. The positioning identification module further includes 
a three-axis magnetic signal sensing unit and a logic opera 
tion processing unit connected to the three-axis magnetic 
signal sensing unit by signal transmitted therefrom. 
0008. A magnetic pointer unit magnetic pointer unit is 
furnished adjacent to the marching route of the automatic 
guided vehicle and the three-axis magnetic signal sensing 
unit senses the magnetic pointer unit and generate a magnetic 
field information which transmits to the logic operation pro 
cessing unit to generate an identification data. 
0009. The invention further provides a controlling method 
of the automatic guided vehicle, including the following 
steps: 
0010 Sensing the magnetic field of the magnetic pointer 
unit from a starting end to an ending end, by the three-axis 
magnetic signal sensing unit, and generating a magnetic 
information wherein the automatic guided vehicle 10 passes 
the magnetic pointer unit 20, where the position of the second 
magnetic element and the position of the first magnetic ele 
ment furnished thereof are seen to be the starting and the 
ending ends respectively; 
0011 receiving the digitalized magnetic information from 
the receiving module, by the logic operation processing unit 
and obtaining the turning deviation angle of the moving direc 
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tion and the marching direction of the automatic guided 
vehicle or the distance between the automatic guided vehicle 
and the magnetic pointer unit; 
0012. Obtaining identification data, which is denoted by a 
proportion mode, by the logic operation processing unit 304. 
in accordance with the direction turning deviation angle of the 
moving direction and the marching direction information of 
the automatic guided vehicle 10 or the distance between the 
automatic guided vehicle 10 and the magnetic pointer unit 20: 
and 
0013 Judging if the automatic guided vehicle deviates 
from its marching direction by comparing the identification 
data with the original identification data of the database by 
the logic operation processing unit; if the automatic guided 
vehicle 10 deviates from its marching direction, then the logic 
operation processing unit will issue an instruction to the auto 
matic guided vehicle to modify its marching direction, and if 
the automatic guided vehicle does not deviate from its march 
ing direction, then the logic operation processing unit 304 
will not perform any action. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. The accomplishment of this and other objects of the 
invention will become apparent from the following descrip 
tion and its accompanying drawings of which: 
0015 FIG. 1 is a schematic drawing of the automatic 
guided vehicle of the invention; 
0016 FIG. 2 is a schematic drawing of a magnetic pointer 
unit and a positioning identification module of the invention; 
(0017 FIG.3 is the flow chart of the controlling method of 
a automatic guided vehicle of the invention; 
0018 FIG. 4 is a schematic drawing of the sense monitor 
ing method of a magnetic pointer unit of the invention; 
0019 FIG. 5 is a schematic drawing of the vector of mag 
netic-moment-reverse-inferred distance and direction of the 
invention; 
0020 FIG. 6 is a schematic drawing of the another vector 
of magnetic-moment-reversely-inferred distance and direc 
tion of the invention; 
0021 FIG. 7 is a schematic drawing of the four paths when 
the automatic guided vehicle passes a magnetic pointer unit of 
the invention; 
0022 FIG. 8A is a schematic drawing of the time range of 
the line 1 of the invention; 
0023 FIG. 8B is a schematic drawing of the projection 
plane of the line 1 of the invention; 
0024 FIG. 8C is a schematic drawing of the three-dimen 
sional space of the line 1 of the invention; 
0025 FIG.9A is a schematic drawing of the time range of 
the line 2 of the invention; 
0026 FIG.9B is a schematic drawing of the projection 
plane of the line 2 of the invention; 
0027 FIG.9C is a schematic drawing of the three-dimen 
sional space of the line 2 of the invention; 
0028 FIG. 10A is a schematic drawing of the time range 
of the line 3 of the invention; 
0029 FIG. 10B is a schematic drawing of the projection 
plane of the line 3 of the invention; 
0030 FIG.10C is a schematic drawing of the three-dimen 
sional space of the line 3 of the invention; 
0031 FIG. 11A is a schematic drawing of the time range 
of the line 4 of the invention; 
0032 FIG. 11B is a schematic drawing of the projection 
plane of the line 4 of the invention; 
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0033 FIG.11C is a schematic drawing of the three-dimen 
sional space of the line 4 of the invention; 
0034 FIG. 12A is a schematic drawing of the measured 
result when a three-axis magnetic signal sensing unit passes a 
magnetic pointer unit of the invention; 
0035 FIG. 12B is a schematic drawing of the measured 
result when another three-axis magnetic signal sensing unit 
passes a magnetic pointer unit of the invention; 
0036 FIG. 13A is a schematic drawing of the sensing 
signal and the energy distribution of a three-axis magnetic 
signal sensing unit of the invention; 
0037 FIG. 13B is a schematic drawing of the sensing 
signal and the energy distribution of another three-axis mag 
netic signal sensing unit of the invention; 
0038 FIG. 14A is a schematic drawing of the magnetic 
force distribution in a three-dimensional space of the inven 
tion; 
0039 FIG. 14B is a schematic drawing of projection plane 
of the magnetic force of the invention; 
0040 FIG. 15 is a schematic drawing of the measured 
result of the magnetic field strength and magnetic distance of 
a multi-set of the first magnetic element and the second mag 
netic element of the invention; 
0041 FIG. 16 is a schematic drawing of the ratio value 
relationship of the magnetic field strength of a multi-set mag 
net number (ratio value is set to be 2 to 1) of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0042. The following descriptions are embodiments of the 
invention employing some particular concrete examples. 
Those people skilled in the art are capable of easily realizing 
the advantages and efficacies of the invention through the 
content disclosed by the patent specification of the invention. 
0043 FIG. 1 is a schematic drawing of the automatic 
guided vehicle of the invention while FIG. 2 is a schematic 
drawing of a magnetic pointer unit and a positioning identi 
fication module of the invention. As shown in FIG. 1 and FIG. 
2, the automatic guided vehicle 10 of the invention includes a 
vehicle body 100 and a positioning identification module 30. 
A magnetic pointer unit furnished adjacent to the moving 
route of the automatic guided vehicle 10 has a first magnetic 
element 200 having at least a magnetic member and a second 
magnetic element 201 also having at least a magnetic mem 
ber. The magnetism of the first magnetic element 200 is 
different from that of the second magnetic element 201 and 
has a preset distance L from that of the second magnetic 
element 201. The length of the preset distance L is capable of 
determining the magnetic field strength of the magnetic 
pointer unit 20. The longer the preset distance L, the weaker 
the magnetic field strength of the magnetic pointer unit 20 it 
is, and the shorter the preset distance L, the stronger the 
magnetic field strength of the magnetic pointer unit 20 it is. 
The magnetic pointer unit 20 as shown in FIG. 1 is furnished 
on a wall 40 or on the ground 41, and the magnetic member 
can be a magnet or an electro-magnet. What is more, the 
number of magnetic member of the first magnetic element 
200 is a multiple times of that of the second magnetic element 
201. 

0044) The positioning identification module 30, being fur 
nished at the vehicle body 100 of the automatic guided 
vehicle 10, has a three-axis magnetic signal sensing unit 300, 
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a low flux filter 301, a receiving module 302, a memory buffer 
unit 303, a logic operation processing unit 304, and a data 
base 305. 
0045. The three-axis magnetic signal sensing unit 300, 
being connected to the low flux filter 301 by its signal, detects 
the magnetic field of the magnetic pointer unit 20 and trans 
mits a magnetic information to the low flux filter 301 which is 
capable of reducing the noise of the magnetic information and 
enhancing the noise ratio of the magnetic information. 
0046. The receiving module 302, being connected to the 
low flux filter 301 by its signal, receives the magnetic infor 
mation from the low flux filter 301, can be an analog/digital 
converter (A/D converter) or a serial peripheral interface bus, 
and transforms the magnetic information into a digitalized 
magnetic information. 
0047. The memory buffer unit 303, being connected to the 
receiving module 302 by its signal, receives the digitalized 
magnetic information from the receiving module 302 and 
temporarily stores the digitalized magnetic information. 
0048. The logic operation processing unit 304, being con 
nected to the receiving module 302 and the memory buffer 
unit 303 by its signal, receives the digitalized magnetic infor 
mation from the receiving module 302 or receives the digi 
talized magnetic information from the memory buffer unit 
303. Thereafter, the logic operation processing unit 304 
obtains an identification data in accordance with the digi 
talized magnetic information where the identification data is 
indicated by a proportion mode. 
0049. The data base 305, being connected to the logic 
operation processing unit 304 by its signal and having a 
multiplicity of original identification, determines the moving 
direction of the automatic guided vehicle 10 by comparing 
with the identification data and the original identification 
data. 
0050 FIG.3 is the flow chart of the controlling method of 
a automatic guided vehicle of the invention. As shown in FIG. 
3, and FIG. 1, the controlling method of the automatic guided 
vehicle 10 of the invention includes the following steps: 
0051 Step 1: Sensing the magnetic field of the magnetic 
pointer unit 20 from a starting end to an ending end, by the 
three-axis magnetic signal sensing unit 300, generating mag 
netic information, and transmitting the magnetic information 
to the low flux filter 301 which is capable of reducing the 
noise of the magnetic information and enhancing the noise 
ratio of the magnetic information; receiving the magnetic 
information from the low flux filter 301, by the receiving 
module 302, and transforming the magnetic information into 
a digitalized magnetic information as shown in FIG. 1 and 
FIG. 2, wherein the automatic guided vehicle 10 passes the 
magnetic pointer unit 20 where the position of the second 
magnetic element 201 and the position of the first magnetic 
element 200 furnished thereof are seen to be the starting and 
the ending ends respectively, and where the low flux filter 301 
is capable of reducing the noise of the magnetic information 
and enhancing the noise ratio of the magnetic information. 
0.052 Step 2: receiving the digitalized magnetic informa 
tion from the receiving module 302, by the logic operation 
processing unit 304, storing temporarily by the memory 
buffer unit 303 and waiting for the processing by the logic 
operation processing unit 304, obtaining the turning deviation 
angle of the moving direction and the marching direction of 
the automatic guided vehicle 10 or the distance between the 
automatic guided vehicle 10 and the magnetic pointer unit 20 
if the logic operation processing unit 304 is in busy status. 
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0053. The processing modes of the logic operation pro 
cessing unit 304 can be the ones that make use of the facts that 
(1).the energy strength is inversely proportional to the square 
of the distance, or (2). the information provided by an 
encoder, or (3). the inversely inferred distance and direction 
of the magnet spacing of the connected line between the 
magnetic members. These processing modes are depicted in 
detail as follows: 

0054 (1). The mode making use of the fact that the energy 
strength is inversely proportional to the square of the distance 
0055 As shown in FIG. 4, according to the trigonometric 
function, it is known that d3-d1*sin (0), where d1 is the 
moving distance of Path 1, i.e. it is the moving distance of the 
path as the automatic guided vehicle 10 moves from the 
second magnetic element 201 to the first magnetic element 
200 while d3 is the perpendicular distance between the auto 
matic guided vehicle 10 and the first magnetic element 200, 
i.e. the distance between the automatic guided vehicle 10 and 
magnetic pointer unit 20, 0 is the included angle between d1 
and d2, i.e. the angle of the turning deviation angle of the 
moving direction of the automatic guided vehicle 10, d2 is the 
moving distance of Path 2, i.e. it is the moving distance of the 
path as the automatic guided vehicle 10 moves from the 
second magnetic element 201 to the first magnetic element 
200, these are the moving direction information of the auto 
matic guided vehicle 10. 
0056 h2 and h;3 being the energy peak values are the 
magnetic field strengths of the first magnetic element 200 
sensed on the path 1 and path 2 respectively by the three-axis 
magnetic signal sensing unit 300 while h1 is the magnetic 
field strength of the second magnetic element 201 sensed on 
the path 1 or path 2 respectively by the three-axis magnetic 
signal sensing unit 300. The quotient of h2/h3 (h2 divided by 
h3) is inversely proportional to the square ofd3, i.e. h2/h3=1/ 
(d3)-h1, h2 and h;3 can also be deemed as the digitalized 
magnetic field information of the above-mentioned values. 
0057 Moreover, the 0 value can be obtained from the 
relationship h2/h3=1/(d3) and d3-d1*sin(0), i.e. the devi 
ated angle of the automatic guided vehicle 10 relative to the 
path 1 where the 0 values are the identification data of the 
above-mentioned ones. 

0058 (2). The mode making use of the information pro 
vided by the encoder of the automatic guided vehicle 10: 
0059. As shown in FIG. 4, the automatic guided vehicle 
can provide a distance information, i.e. the automatic guided 
vehicle 10 has a wheel-and-axle encoder furnished thereof. 
The wheel-and-axle encoder can detect the moving distance 
of the automatic guided vehicle 10 and the value of the angle 
0 can be calculated through the trigonometric function 
d2–d1*cos (0). 
0060 (3). The mode making use of the inversely inferred 
distance and direction of the magnet spacing of the connected 
line between the magnetic members: 
0061. As shown in FIG. 5, the origin 0 can be deemed to be 
the position of the magnetic pointer unit 20, r is the distance 
between the automatic guided vehicle 10 and the magnetic 
pointer unit 20, B is the magnetic flux detected at r by the 
three-axis magnetic signal sensing unit 300 while B' is the 
magnetic flux detected at another distance r+ndr between the 
automatic guided vehicle 10 and the magnetic pointer unit 20 
where in the unit vector, dr is the differential distance or an 
encoder the following formulas 
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uo 3(p n)n-p 
B = - a - 
B = pop n)n - P 

47 (r+d r) 

0062. The above-mentioned formulas can be simplified as 
follows: 

0063. The above-mentioned formulas is a magnetic flux 
differential value that can be denoted by a gradient vector as 
follows: 

W. B. ndr o, B, dy B, 0.B, 

a-r-, o, By dy By 8. By 
W. B. ndr o, B. Öy B. o. B. 

0064 and the following formulas can be obtained accord 
ing to the above-mentioned formulas: 

r = -3. 6. By dy. By 6. By 

0065. It is known from the above-mentioned formulas that 
if the magnetic flux and the gradient vector matrix are 
obtained, its coordinates can be inversely inferred, i.e. the 
actual position of the automatic guided vehicle 10. The 
above-mentioned formulas can further obtain the following 
formulas by the use of Kalman Filter: 

and can be renewed by measuring: 

0067 
is (k+1)=dx"(k) 

and can be renewed by time: 

0068 where x, y are the status and measuring vectors 
respectively; k is the time parameter; d is the linear system 
matrix; p is the magnetic matrix; ris the distance to the origin; 
P-, P+ are the status error covariance matrixes; his the mea 
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Suring equation; His the Jacobian matrix of h; Q and Rare the 
noise covariance matrixes; w and V are the Zero mean-value 
white Gaussian noise. 
0069. As shown in FIG. 4 and as the foregoing description, 
the automatic guided vehicle 10 will senses a first peak value 
h1 as it passes the second magnetic element 201. At this 
moment, the distance between the automatic guided vehicle 
10 and the second magnetic element 201 is the shortest in 
accordance with the geometric relation. 
0070 FIG. 6 is a schematic drawing of the another vector 
of magnetic-moment-reversely-inferred distance and direc 
tion of the invention. As shown in FIG. 1, since the ground 41 
is on the X-Y plane-axis is perpendicular to the X-Y plane, as 
shown in FIG. 6, as the automatic guided vehicle 10 passes the 
magnetic pointer unit 20, the marching direction f of the 
automatic guided vehicle 10 is perpendicular to the direction 
of the coordinate g, thereby, a vector n can be obtained. 
Furthermore, a magnetic flux B, and a magnet spacing p in 
Z-axis direction can be obtained from the three-axis magnetic 
signal sensing unit 300 and Kalman filter respectively. 
Finally, a position vector r can be obtained by applying the 
above-mentioned B, n, and p in the above-mentioned for 
mula. 
0071 FIG. 7 is a schematic drawing of the four paths when 
the automatic guided vehicle passes a magnetic pointer unit of 
the invention. For further description, as shown in FIG. 7, as 
the automatic guided vehicle 10 passes the second magnetic 
element 201 and first magnetic element 200 of the magnetic 
pointer unit 20, there are four possible paths line 1B, line 2C, 
line 3D, and line 4E where there is a magnetic force line A 
between the second magnetic element 201 and first magnetic 
element 200. 
0072 FIG. 8A is a schematic drawing of the time range of 
the line 1 of the invention, FIG.9A is a schematic drawing of 
the time range of the line 2 of the invention, FIG. 10A is a 
schematic drawing of the time range of the line 3 of the 
invention, while FIG. 11A is a schematic drawing of the time 
range of the line 4 of the invention. As shown in FIG. 8A, FIG. 
9A, FIG. 10A, and FIG. 11A, as the path of the automatic 
guided vehicle 10 is line 1B, line 2C, line 3D, or line 4E, and 
the magnetic pole of the second magnetic element 201 is N 
pole while the magnetic pole of the first magnetic element 200 
is Spole, the magnet spacing value in the Z-axis direction is 
positive first and negative next since the Z-axis is pertinent to 
the magnetism of the magnetic pointer unit 20. 
0073. In the Y-axis direction, if the automatic guided 
vehicle 10 passes the centerline between the second magnetic 
element 201 and the first magnetic element 200, then the 
magnet spacing value in the Y-axis is eithera constant positive 
ora constant negative. If the automatic guided vehicle 10 does 
not pass the centerline between the second magnetic element 
201 and the first magnetic element 200, then the magnet 
spacing value in the Y-axis is one positive and one negative. 
Furthermore, if the marching path of the automatic guided 
vehicle 10 drops on the center line, then the magnet spacing 
value in Y-axis direction is zero. Therefore, in Y-axis direc 
tion, the magnitude of the magnet spacing value appears to be 
proportional to the marching deviated value. 
0074 FIG. 8B is a schematic drawing of the projection 
plane of the line 1 of the invention, FIG. 8C is a schematic 
drawing of the three-dimensional space of the line 1 of the 
invention, FIG.9B is a schematic drawing of the projection 
plane of the line 2 of the invention, FIG. 9C is a schematic 
drawing of the three-dimensional space of the line 2 of the 
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invention, FIG. 10B is a schematic drawing of the projection 
plane of the line 3 of the invention, FIG. 10C is a schematic 
drawing of the three-dimensional space of the line 3 of the 
invention, FIG. 11B is a schematic drawing of the projection 
plane of the line 4 of the invention, and FIG. 11C is a sche 
matic drawing of the three-dimensional space of the line 4 of 
the invention. As shown in FIG. 8B, FIG. 8C, FIG.9B, FIG. 
9C, FIG. 10B, FIG. 10C, and FIG. 11B, FIG. 11C, it is known 
from the above-mentioned Figures that which axial direction 
of the magnetic pointer unit 20 is belong to, and whether it is 
a clockwise or a counter-clockwise construction from the 
cross-product of the Figures in order to determine which 
direction the automatic guided vehicle 10 passes the magnetic 
pointer unit 20. 
0075 Step 3: Obtaining identification data, which is 
denoted by a proportion mode, by the logic operation pro 
cessing unit 304, in accordance with the direction turning 
deviation angle of the moving direction and the marching 
direction information of the automatic guided vehicle 10 or 
the distance between the automatic guided vehicle 10 and the 
magnetic pointer unit 20. 
0076 Step 4: Judging if the automatic guided vehicle 10 
deviates from its marching direction by comparing the iden 
tification data with the original identification data of the data 
base 305 by the logic operation processing unit 304; if the 
automatic guided vehicle 10 deviates from its marching direc 
tion, then the logic operation processing unit 304 will issue an 
instruction to the automatic guided vehicle 10 to modify its 
marching direction, and if the automatic guided vehicle 10 
does not deviate from its marching direction, then the logic 
operation processing unit 304 will not perform any action. 
0077 FIG. 12A is a schematic drawing of the measured 
result when a three-axis magnetic signal sensing unit passes a 
magnetic pointer unit of the invention while FIG. 12B is a 
schematic drawing of the measured result when another 
three-axis magnetic signal sensing unit passes a magnetic 
pointer unit of the invention. As shown in FIG. 12A and FIG. 
12B, the magnetic pointer unit 20 is furnished on the ground 
41 with its starting end having a unit of N-pole magnetic 
Source, and with its ending end having 2 units of S-pole of 
magnetic source. For example, the starting end is the position 
where the second magnetic element 201 is located and the 
ending end is the position where the first magnetic element 
200 is located where the second magnetic element 201 has 
one magnetic, two magnets, three magnets or N magnets 
wherein N is a constant and is greater than one, and the first 
magnetic element 200 has two magnetic, four magnets, six 
magnets or 2N magnets. 
0078. As shown in FIG. 12A, there are two maximum 
magnetic force peak values in Z-axis, one is 60 mG (mini 
Gauss) while the other one is 110 mG. It is known from the 
Figure that the magnetic pointer unit 20 is furnished on the 
ground 41, and the first magnetic element 200 has 2N mag 
nets while the second magnetic element 201 has N magnets. 
0079. As shown in FIG. 12B, there are two maximum 
magnetic force peak values in Z-axis, one is 90 mG (mini 
Gauss) while the other one is 200 mG. It is known from the 
Figure that the magnetic pointer unit 20 is furnished on the 
ground 41, and the first magnetic element 200 has 2N mag 
nets while the second magnetic element 201 has N magnets. 
Therefore, one can verify the permutation and combination of 
the magnetic pole and magnetic strength from FIG. 8A and 
FIG. 8B to denote the serial number, direction, or position. 
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0080 FIG. 13A is a schematic drawing of the sensing 
signal and the energy distribution of a three-axis magnetic 
signal sensing unit of the invention while FIG. 13B is a 
schematic drawing of the sensing signal and the energy dis 
tribution of another three-axis magnetic signal sensing unit of 
the invention. As shown in FIG. 13A, FIG. 13B and FIG. 1, 
including a three-axis magnetic signal sensing unit 300 and a 
magnetic pointer unit wherein the magnetic pointer unit 20 is 
furnished on the wall 40, and the three-axis magnetic signal 
sensing unit 300 senses the magnetic pointer unit 20. The 
maximum peak value shown in FIG. 13A shows that the 
three-axis magnetic signal sensing unit 300 is capable of 
sensing the magnetic pointer unit 20 that has the strongest 
magnetic field in Z-axis. 
0081 FIG. 14A is a schematic drawing of the magnetic 
force distribution in a three-dimensional space of the inven 
tion while FIG. 14B is a schematic drawing of projection 
plane of the magnetic force of the invention. As shown in FIG. 
14A and FIG. 14B, the magnitude of the area of the projected 
circle plane is capable of determining the relative relation 
between the magnetic source (magnetic pointer unit 20) and 
magnetic force gauge (three-axis magnetic signal sensing 
unit 300) that can be informed of whether the magnetic 
pointer unit 20 is furnished on a wall 40 or on the ground 41 
as shown in FIG. 1. 

0082 FIG. 15 is a schematic drawing of the measured 
result of the magnetic field strength and magnetic distance of 
a multi-set of the first magnetic element and the second mag 
netic element of the invention. As shown in FIG. 15, if there 
is a preset distance between the three-axis magnetic signal 
sensing unit 300 and the at least a magnet, the three curves 
arranged from top to bottom are four magnets, two magnets, 
and one magnet respectively relative to the testing results of 
the magnetic field strength and distance of the three-axis 
magnetic signal sensing unit 300. It can be seen from the 
Figure that the more number of the magnet, the stronger the 
magnetic field it is relative to the three-axis magnetic signal 
sensing unit 300, and the energy is exponentially decreased 
according to the its relative distance. 
0083 FIG. 16 is a schematic drawing of the ratio value 
relationship of the magnetic field strength of a multi-set mag 
net number (ratio value is set to be 2 to 1) of the invention. As 
shown in FIG. 16, the upper curve denotes that the first 
magnetic element 200 has two magnets and the second mag 
netic element 201 has only one magnet while the lower curve 
denotes that the first magnetic element 200 has four magnets 
and the second magnetic element 201 has two magnets. 
0084. In the sense of having the ratio tolerance within 0.2, 
in the case of the above-mentioned combination of having 
two magnets and one magnet, it is unable to estimate when the 
three-axis magnetic signal sensing unit 300 exceeds a prede 
termined distance, for example, the predetermined distance 
is, but not limited to, 35 cm. 
0085. In the case of the above-mentioned combination of 
having four magnets and two magnets, it is unable to estimate 
when the three-axis magnetic signal sensing unit 300 exceeds 
a predetermined distance, for example, the predetermined 
distance is, but not limited to, 40 cm. Enhancing the strength 
of magnetism is necessary if the service distance is required to 
increased. 

I0086. In conclusion, the above-mentioned magnetic 
pointer unit 20 of the invention can resolve the problem of 
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limited assembling space since the magnetic pointer unit 20 
can be placed arbitrarily in a three-dimensional space Such as 
the wall or the ground. 
I0087. In addition, since the direction of the preset sense of 
the magnetic pointer unit 20 is a three-dimensional space, the 
guiding and positioning are not limited to the existing tech 
nique of the two-dimensional plane. Therefore, it can be 
guidance for arbitrary direction or reference for positioning. 
I0088 Moreover, since the identification encoding of the 
magnetic pointer unit 20 employs multiplying factor calcula 
tion between the two peak values which are the above-men 
tioned h1, h2, or h3, the magnetic pointer unit 20 is able to 
avoid the use of the magnetic member Such as a magnet which 
is unable to be interpreted due to the magnetic attenuation 
after using for a period of time. The magnetic pointer unit 20 
can maintain a fixed multiplying factor since the number of 
the first magnetic element 200 is a multiple times of the 
number of the second magnetic element 201. Since the anti 
noise capability of the invention is higher than those of the 
existing ones which employ absolute magnetic force strength, 
thereby the misinterpretation can be reduced. 
I0089. It will become apparent to those people skilled in the 
art that various modifications and variations can be made to 
the structure of the invention without departing from the 
Scope or spirit of the invention. In view of the foregoing 
description, it is intended that all the modifications and varia 
tion fall within the scope of the following appended claims 
and their equivalents. 
What is claimed is: 
1. An automatic guided vehicle, comprising: 
a vehicle body; and 
a positioning identification module furnished at the vehicle 

body, further comprising: 
a three-axis magnetic signal sensing unit; and 
a logic operation processing unit connected to the three 

axis magnetic signal sensing unit by signal transmit 
ted therefrom; 

wherein a magnetic pointer unit is furnished adjacent to the 
marching route of the automatic guided vehicle and the 
three-axis magnetic signal sensing unit senses the mag 
netic pointer unit and generates a magnetic field infor 
mation which transmits to the logic operation processing 
unit to generate an identification data. 

2. (canceled) 
3. The automatic guided vehicle as claimed in claim 1, 

wherein the magnetic pointer unit has a first magnetic ele 
ment and a second magnetic element as well as a preset 
distance between them. 

4. The automatic guided vehicle as claimed in claim 3, 
wherein the first magnetic element has at least a magnetic 
member and the second magnetic element has at least a mag 
netic member. 

5. The automatic guided vehicle as claimed in claim 3, 
wherein the number of magnetic members of the first mag 
netic element is a multiple of the number of the magnetic 
members of the second magnetic element. 

6. (canceled) 
7. The automatic guided vehicle as claimed in claim 1, 

wherein the positioning identification module has a low flux 
filter which connects the three-axis magnetic signal sensing 
unit and the logic operation processing unit by the signal 
transmitted therefrom. 

8. The automatic guided vehicle as claimed in claim 7. 
wherein the low flux filter receives the magnetic signal of the 
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three-axis magnetic signal sensing unit and reduces the noise 
of the magnetic field information to enhance noise ratio of the 
magnetic field signal. 

9. The automatic guided vehicle as claimed in claim 7. 
wherein the positioning identification module further has a 
receiving module which receives connects the low flux filter 
and the logic operation processing unit by the signal trans 
mitted therefrom. 

10. The automatic guided vehicle as claimed in claim 9. 
wherein the receiving module receives the magnetic field 
information of the low flux filter to transform the magnetic 
field information into a digitalized magnetic field informa 
tion. 

11. The automatic guided vehicle as claimed in claim 9. 
wherein the receiving module is an analog/digital converter or 
a serial peripheral interface bus. 

12. The automatic guided vehicle as claimed in claim 9. 
wherein the positioning identification module further has a 
memory buffer unit that connects the receiving module and 
logic operation processing unit by the signal transmitted 
therefrom. 

13. The automatic guided vehicle as claimed in claim 12, 
wherein the memory buffer unit receives the digitalized mag 
netic field information of the receiving module and tempo 
rarily store the digitalized magnetic field information. 

14. The automatic guided vehicle as claimed in claim 12, 
wherein the positioning identification module further has a 
database that connects the logic operation processing unit by 
signal transmitted therefrom. 

15. The automatic guided vehicle as claimed in claim 14, 
wherein the data base has a multiplicity of original identifi 
cation data, and the logic operation processing unit is 
employed to compare the identification data with the original 
identification data to determine the marching direction of the 
automatic guided vehicle. 

16. The automatic guided vehicle as claimed in claim 1, 
wherein the automatic guided vehicle is an automatic moving 
carrier. 

17. A controlling method of the automatic guided vehicle, 
comprising the following steps: 

sensing a magnetic field of a magnetic pointer unit from a 
starting end to an ending end by a three-axis magnetic 
signal sensing units 

generating digitalized magnetic information wherein the 
automatic guided vehicle passes the magnetic pointer 
unit, where the position of the second magnetic element 
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and the position of the first magnetic element furnished 
thereof are seen to be the starting and the ending ends 
respectively; 

receiving the digitalized magnetic information from a 
receiving module, by a logic operation processing unit 
and obtaining a turning deviation angle of the moving 
direction and the marching direction of the automatic 
guided vehicle or the distance between the automatic 
guided vehicle and the magnetic pointer unit; 

obtaining identification data by the logic operation pro 
cessing unit in accordance with the turning deviation 
angle between the moving direction and the marching 
direction information of the automatic guided vehicle or 
the distance between the automatic guided vehicle and 
the magnetic pointer unit; and 

judging whether the automatic guided vehicle deviates 
from its marching direction by comparing the identifi 
cation data with an original identification data of a data 
base by the logic operation processing unit; 

issuing an instruction by the logic operation processing 
unit to the automatic guided vehicle to modify its march 
ing direction if the automatic guided vehicle deviates 
from its marching direction. 

18. The controlling method of the automatic guided vehicle 
as claimed in claim 17, wherein the magnetic pointer unit has 
a first magnetic element, a second magnetic element, and a 
preset distance between them; the position of the first mag 
netic element is the ending end and the position of the second 
magnetic element is the starting end. 

19. The controlling method of the automatic guided vehicle 
as claimed in claim 17, wherein the logic operation process 
ing unit makes use of the modes that (1) the relationship that 
the energy strength is inversely proportional to the square of 
the distance; (2) the information provided by the encoder of 
the of the automatic guided vehicle; (3) inversely infer the 
distance and direction by utilizing the magnet spacing of the 
connecting line of the magnetic elements to obtain the turning 
deviation angle of the moving direction of the automatic 
guided vehicle, the marching direction information of the 
automatic guided vehicle, or the distance between the auto 
matic guided vehicle and the magnetic pointer unit. 

20. The controlling method of the automatic guided vehicle 
as claimed in claim 17, wherein the identification data is 
denoted by proportional mode. 
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