
AUTOMATIC TRANSPORT LOADING SYSTEM AND METHOD
CROSS-REFERENCE TO RELATED APPLICATION This
application claims the benefit of U.S. Provisional
Application No. 60/567,729, filed May 3, 2004, the
entire disclosure of the provisional application being
considered part of the disclosure of this application
and hereby incorporated by reference. BACKGROUND OF
THE INVENTION The present invention is generally
directed to material handling vehicles and, more
particularly, to an automatic guided vehicle that is
capable of automatically loading and unloading a
transport, for example, a tractor trailer, a rail car,
a flatbed trailer or a shipping container. Automatic
guided vehicles (AGVs) are used throughout the
material handling industry to transport loads. The
term AGV is commonly used to refer to robust vehicle
designs having any of a number of available automated
guidance systems. Automatic guided carts (AGCs) is a
term commonly used to refer to a less robust vehicle
used for similar but less complicated applications.
Throughout this application, including the claims, the
term AGV shall mean and include both AGVs and AGCs, as
well as any other vehicle that is automatically
guided. Current AGV designs generally include a frame
with swivel castors located at the four corners of the
frame. Other features may include a drive wheel
assembly and rigid castors for directional control of
the cart. In one current design, two rigid castors are
fixed to the frame and located approximately midway
between the swivel castors on each side of the cart
frame. The two pair of swivel castor axes and the
rigid castor axis are generally parallel to each
other. The steerable driving unit is attached to the
cart frame, generally by way of a plate that is hinged
and spring loaded from the cart frame to ensure that
the steerable drive wheel maintains adequate traction
with the support surface. In another embodiment, a
fixed drive wheel 



propels the AGV and a steerable castor wheel directs
the movement of the AGV.An AGV includes a guidance
system that controls its movement. Known guidance
systems in use today include wire guidance, laser
guidance, magnetic tape guidance, odometry guidance,
inertial guidance and optical guidance, and each have
their own associated positives and negatives. For
example, inertial guidance is susceptible to tracking
errors, where the travel distance and direction
measured by the AGV differs from the actual distance
and direction of travel. Though they can be minimized,
tracking errors may compound over long travel
distances and the system must adjust for these errors,
for example, by utilizing waypoint reference markers
(magnetic paint, Radio Frequency Identification (RFID)
tags, etc.) along the designated path. Laser guidance
systems use special markers that the AGV senses and
uses to control its travel. This type of system is
susceptible to obstruction of markers and, most
notably, requires markers to be present in any
environment of travel. If the path of the AGV is
modified, the markers must be physically moved.
Further, an AGV with this type of guidance system can
only travel in areas that have these special markers,
which, in the context of this invention, requires that
any transport to be loaded or unloaded include
markers. One difficulty associated with the automatic
loading and unloading of a transport is the varying
position of the transport in relation to the fixed
loading dock position. Transports are usually
positioned manually, for example by a driver in the
case of a truck. This manual positioning results in an
unknown variability in the position of the transport.
As a driver positions the trailer at the loading dock,
he or she may be unable to perfectly square the
trailer with the dock door. This will leave the
trailer at a skewed angle in reference to the dock
door. Since the angle is unknown and can vary at each
positioning at the dock, an AGV cannot effectively
guide and deliver loads in the trailer without having
the capability of detecting and compensating for this
trailer 



skew. The prior art has addressed this problem by
using skid plates to position the transport in
relation to the loading docks, however this is a
costly and inefficient process. Another difficulty
associated with the automatic loading and unloading of
a transport is that the AGV must be able to overcome
the difference inheight between the transport and the
dock. Different types of transports, as well as
different styles of the same transport, will vary in
height. Furthermore, the height of a particular
transport is not static; as trailer is loaded the
suspension will compress, resulting in a change in the
height of the transport. In order to allow robust
operation, the AGV must be able to operate with
varying transport height and, therefore, varying
height differences between the transport and dock. The
prior art has addressed this problem by using
hydraulic or other types of jacks to stabilize and
level the transport, however this is another costly
and inefficient process. The use of a loading ramp
between the dock and the transport is often used to
ease the transition between the two. However, a steep
incline or decline between dock and transport can
cause guidance difficulties. For example, an AGV that
uses a laser guidance system may lose the target as it
moves up an incline, or down a decline, due to the
fact that the laser will be pointing either above or
below the target. The variability in position of the
transport may prohibit the automatic loading of the
truck, and almost certainly will reduce its
efficiency. For example, the most efficient loading
process positions the loads as closely to each other
as possible, and any variability in the expected
position of the transport will tend to increase the
separation of the loads. Despite the use of guidance
systems to control travel of an AGV, their use in the
process of loading and unloading loads from a
transport has yet to be satisfactorily addressed in
the art. SUMMARY OF THE INVENTION In view of the
above, a need exists for an AGV design that
effectively 



and efficiently combines the use of different guidance
systems to automatically load and unload a transport.
More particularly, a need exists for an AGV design
that is capable of loading and unloading a transport
that may not be in its expected position. To meet
these and other needs that will be apparent to those
skilled in the art based upon this description and the
appended drawings, the present invention is directed
to a method and system for loading and unloading a
transport by an AGV. The AGV first engages a load. The
AGV with engaged-Aload is then guided by a first
guidance system to a known position. From this
position, a second guidance system is enabled to guide
the AGV to the proper load position on the transport,
at which point the load is deposited. The second
guidance system is then used to guide the AGV back to
approximately the known position described above,
wherein the first guidance system then resumes its
control of the travel of the AGV. In another
embodiment of the present invention, the AGV first
engages a load. The AGV with engaged load is then
guided by a guidance system to a known position. From
this position, the guidance system determines the
proper load position on the transport, adjusts itself
to guide the AGV with the load to that position, and
deposits the load. The adjusted guidance system is
then used to guide the AGV back to approximately the
known position described above, wherein the original
unadjusted guidance system then resumes its control of
the travel of the AGV. Further scope and applicability
of the present invention will become apparent from the
following detailed description, claims, and drawings.
However, it should be understood that the detailed
description and specific examples, while indicating
preferred embodiments of the invention, are given by
way of illustration only, since various changes and
modifications within the spirit and scope of the
invention will become apparent to those skilled in the
art. 



BRIEF DESCRIPTION OF THE DRAWINGS The present
invention will become more fully understood from the
detailed description given here below, the appended
claims, and the accompanying drawings in which: FIG. 1
is an overhead view of an AGV according to the present
invention; FIG. 2 is a side view of an AGV according
to the present invention; FIG. 3 is a front view of an
AGV according to the present invention; and FIGS. 4a-d
are overhead views of a loaded transport according to
the present invention.DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT An automated guided vehicle 10
according to the present invention is illustrated and
described with reference to FIGS. 1-4. It should be
appreciated that the applications for the automatic
loading and unloading of a transport according to the
present invention may be used in a variety of
applications beyond the illustrated AGV. For example,
the present invention may be used with automated
guided vehicles of a variety of configurations as well
as other material handling vehicles. The AGV 10
includes a steering and drive mechanism that is used
to propel and steer the AGV 10. In the illustrations
shown, the steering and drive mechanism comprises
drive wheels 12 and steerable wheel 14 that are
coupled with a guidance system and used to propel and
steer the AGV 10. The guidance system turns the
steerable wheel 14 as the AGV 10 is propelled, thus
steering the AGV 10. Additionally, the drive wheels 12
are preferably dual drive wheels wired in series to
create an electrical differential. Different
propulsion systems may also be used, for example
differential or "panzer" steer with swivel casters or
through the use of master/slave motor controllers for
the drive wheels. The guidance system can be one of
any number of known guidance systems. In a preferred
embodiment, two guidance systems are used, as 



more fully described below. The primary guidance
system is an inertial guidance system. The preferred
system uses a programmed path of travel. The position
of the steerable wheel 14 is known and is capable of
being maneuvered. The distance and direction traveled
by the AGV 10 is measured, preferably but not
necessarily by a track wheel. A system with encoders
on each drive wheel and a steering encoder may be used
in conjunction with or separate from the track wheel
to track the distance and direction traveled by the
AGV 10. As the AGV 10 travels, the steerable wheel 14
is turned to certain positions at certain distances.
In this manner, the AGV 10 can be used to travel over
almost any surface by just specifying the position of
the steerable wheels 14 and the distance to be
traveled while in that position. This detailed
description is given by illustration only, and the use
of a different type of guidance system, for example a
laser guidancesystem, as the primary guidance system
is within the spirit and scope of the invention. The
AGV 10 further includes a load capture mechanism, such
as clamps or, preferably, the fork pairs 16 shown in
the illustrations that are used to engage a load. The
load preferably includes fork pockets, usually
integrated with a pallet, for engaging with the fork
pairs 16, as is well known in the art. The fork pairs
16 may be adjusted vertically by means of an elevator
mechanism 18. The elevator mechanism 18 allows the
load to be raised or lowered to a variety of heights,
for example, for stacking loads onto one another. In a
preferred embodiment, the AGV 10 further includes two
sets of distance sensors, rear distance measuring
devices 20 and front distance measuring devices 30.
Both sets of distance measuring devices are
operatively coupled to the steering and drive
mechanism for use in guiding the AGV 10, as more fully
described below. Preferably, the load capture
mechanism described above is capable of shifting the
engaged load horizontally by means of a side-shifting
mechanism 22. In a preferred embodiment illustrated in
FIG. 3, the elevator mechanism 



18 is equipped with two fork pairs 16. Each fork pair
16 is mounted to a separate fork carriage 17, and each
fork carriage 17 is mounted to the elevator mechanism
18. The elevator mechanism 18 can raise the fork
carriages 17 together as needed to vertically position
the fork pairs 16 and/or loads. The fork carriages 17
are also mounted on vertical slides 15 and equipped
with hydraulic cylinders to allow up to six inches of
independent lifting ability per fork pair 16. This
independent lifting allows the AGV to travel and
position its fork pairs 16 into a pair of adjacent
loads. By raising only one fork pair 16 six inches
allows the AGV to pick-up a single load from a pair of
adjacent loads. This same operation along with the
side shifting mechanism 22 allow the AGV to place two
loads side by side or in single bin storage racks.
Each fork carriage 17 is equipped with hydraulic motor
24 with a chain drive. The chain 25 will pull the fork
carriage 17 to the desired position. In a preferred
embodiment, the carriage slide rails 26 are designed
to allow the fork carriage 17 to travel past center
such that the AGV is capable of dropping a load in the
center position of the AGV. To do this one fork pair
16 is shiftedto one side and out of the way, thus
allowing the other fork pair 16 to be positioned at
the center of the AGV. The side-shifting mechanism 22,
in conjunction with the elevator mechanism 18 and the
forward and backward travel of the AGV 10, allows the
load to be adjusted in all three dimensions when
engaged to the load capture mechanism of the AGV 10.
In a preferred embodiment illustrated in FIG. 1, each
of the fork pairs 16 can be independently moved
horizontally, i.e., in the directions of arrow 30.
Additionally, each of the side-shifting mechanisms 22
includes an encoder 23 for tracking the movement of
the fork pairs 16. These encoders 23 preferably are
capable of tracking both the position and rate of
change in position of the fork pairs 16 in the
horizontal direction. These encoders 23 are in
communication with the guidance system of the AGV 10
and are used to properly position the fork pairs 16.
The horizontal shifting of the fork pairs 16 is
described more fully below in conjunction with the 



description of loading the transport 50. The AGV 10 as
described above is designed to be used in the
automatic loading and unloading of a transport 50.
These processes will be described in relation to an
enclosed truck trailer at a loading dock location of a
factory, but similar processes could be described for
any similar transport 50, for example a flatbed
trailer or rail car. Automatically Loading a Transport
: In order to load a transport 50, the AGV 10 must
first engage the load. In a preferred embodiment, as
described above, this is accomplished by the use of
fork pairs 16 of the AGV 10 that mate with fork
pockets of the load, usually integral with a pallet,
and by using the elevator mechanism 18 to lift the
load off the ground. The mating of the fork pairs 16
to the fork pockets is a difficult operation, and
requires precision. Preferably, the load is placed in
a known location with a relatively high degree of
precision. The guidance system of the AGV 10 may then
be programmed to interact with the load at this known
location, so that the fork pairs 16 and fork pockets
properly mate with each other. If placing the load
into a known position with precision is difficult or
impractical, the AGV 10 could be modified to allow for
a wider range of load positioning. For example,
optical sensors could be positionedon or near the tips
of the fork pairs 16 and could be used to detect the
fork pockets of the load. When the AGV 10 approaches
the load location, these optical sensors could be
switched on to find the fork pockets. Based on the
detected position of the fork pockets, the AGV 10
would modify its path of travel or, preferably, the
fork pairs 16 could be adjusted by means of the
sideshifting mechanism 22 such that the forks 16 and
fork pockets interact. While this allows more robust
operation, the additional components required make
this a more expensive and less desirable
configuration. Once the AGV 10 has been loaded, the
AGV 10 will travel to the loading dock area of the
factory. The transport 50, in this case a truck
trailer, will be located adjacent to the loading dock.
In some cases, a loading ramp is 



used in order to facilitate the travel of the AGV 10
from the dock to the transport 50. The loading ramp is
designed to ease the transition for the AGV 10 between
the two different surfaces. Because this transition
may be somewhat uneven, the track wheel, if used, may
need to be lifted and rendered inoperable to avoid it
being damaged. The AGV 10 will use its primary
guidance system to transport 50 the load to the
loading dock and near to the transport 50. In a
preferred embodiment, the AGV 10 will use its primary
guidance system to move to the threshold of the
opening 52 of the transport 50. At this point, a
secondary guidance system of the AGV 10 will be
enabled and used to guide the AGV 10 into the intended
load position. In a preferred embodiment, the
secondary guidance system comprises the two sets of
distance measuring devices 20 and 30 described above.
The rear distance measuring devices 20 are utilized to
operate when the AGV 10 is traveling forward, and the
front distance measuring devices 30 are utilized to
operate when the AGV 10 is traveling backward. The
preferred distance measuring devices are analog sonic
sensors, though a laser-type, a laser scanner with
moving beam-type, or an optical/vision system could be
used instead. Each set of the distance measuring
devices will operate such that the AGV 10 will seek
the middle of the transport 50. This is accomplished
by using the sensors such that the distance from one
sensor to the side 54 of the transport 50 is
subtracted from the distance from the other sensor to
the other side 54 of the transport 50 tocreate a +/-
error signal. This +/- error signal can be used by the
steering mechanism of the AGV 10 to guide the AGV 10
in the appropriate direction in order to cause the +/-
error signal to approach zero. In this manner, the AGV
10 will seek the middle of the transport 50, and
therefore compensate for any skew in the positioning
of the transport 50 in relation to the loading dock.
It is possible to use only one sensor in each set if
each transport 50 to be loaded is of a known width. In
this embodiment, the distance from the one sensor
should be subtracted from the known distance that
correlates with the AGV 10 



being in the middle of the transport 50 to obtain the
+/- error signal, which can be used by the steering
mechanism of the AGV 10 to guide the AGV 10 in the
appropriate direction in order to cause the +/- error
signal to approach zero. In another embodiment, the
AGV 10 does not track the middle of the transport 50
but instead maintains a specified distance from one of
the sides 54 of the transport 50. The AGV 10 is guided
by the secondary guidance system to the intended load
position. Preferably, the intended load position is
the frontmost unoccupied section of the transport 50.
In the preferred embodiment, the AGV 10 will continue
forward in the approximate middle of the transport 50
until detecting the end 56 of the transport 50 or
previously loaded loads on the transport 50. This
detection may be accomplished by an appropriately
configured pressure sensor or sensors. The pressure
sensor could be positioned to be on the end of the
fork pairs 16 to detect contact with the end wall 56
of the transport 50 or other load or, in a preferred
embodiment, a pressure sensor could be positioned on
the other end of the fork pairs 16 to interact with
the load when the load itself contacts the end wall 56
or other load. In the preferred embodiment, the AGV 10
slows down to a low speed when it approaches the
intended load position and the AGV 10 detects bumping
of the load with the end 56 of the transport 50 or
other load by monitoring the drive current of the
motor of the AGV 10. As resistance to travel
increases, for example when a relatively immovable
object contacts the AGV 10, the current delivered to
the electric motor of the AGV 10 similarly increases.
This increase in current can be used as the indication
the load has reached its intended load position.Once
the AGV 10 has reached the intended load position, the
AGV 10 deposits the load. In a preferred embodiment,
this comprises lowering the load onto the transport 50
by means of the elevator mechanism 18, and then moving
the fork pairs 16 out of engagement with the fork
pockets. The step of depositing of the load can also
include shifting the fork pairs 16 (with the 



engaged load) outward towards the side of the
transport 50 by means of the side-shifting mechanism
22 before depositing the load. In a preferred
embodiment, the load is comprised of two independent
pallets, each of which is engaged with one of the fork
pairs 16 illustrated in FIG. 1. In this embodiment,
when the AGV 10 is approaching the intended load
position in the direction of travel of the AGV 10, the
side-shifting mechanism 22 begins to shift the fork
pairs 16, and the engaged independent pallets,
outwardly towards the sides 54 of the transport 50 and
away from each other. The encoders 23 track the change
in position of the fork pairs 16 during this side
shifting. In a preferred embodiment, when the encoders
23 detect that the position of the fork pairs 16 is no
longer changing, the load is presumed to have
contacted the sides 54 of the transport 50, and the
AGV continues to travel in the forward direction until
detecting the end 56 of the transport 50 or previously
loaded loads on the transport 50, as described above.
At this point, the load has reached the intended load
position and the load is lowered onto the base of the
transport 50. Various modifications to the embodiments
described above can be made without departing from the
scope of the claimed invention. For example, an AGV 10
that has only one fork pair 16 can be used with the
method of the invention. In this embodiment, the fork
pair 16 can be shifted by means of the side-shifting
mechanism 22 such that individual loads can be placed
at the side 54 of the transport 50. In this manner,
the transport 50 can be loaded one load at a time. If
desired, the AGV 10 can also alternate the side 54 of
the transport 50 on which the load is deposited.
Further, this invention allows the AGV 10 to load the
transport 50 in any load configuration, e.g., two
loads side-by-side from the front to the back of the
transport 50 (as in a preferred embodiment illustrated
in FlG. 4a), alternating rows of two sideby- side
loads and one load in the middle from the front to the
back (FIG. 4b),or any other conceivable layout. In the
case of asymmetrical loads, the loads can be arranged
such that some are rotated with respect to others, as
shown 



in FIG. 4c (in which the loads indicated by 60' are
rotated 90 from the alignment of the loads 60) and
FIG. 4d (in which the loads 60 are arranged in a
"pin-wheel" layout). In the illustrated layouts of
FIGS. 4a-d, rectangular loads are shown, however any
shape load may be used with the present invention.
Because of the flexibility in position for depositing
the loads by the AGV 10, the optimum configuration for
the loaded transport 50 can be achieved. In a common
arrangement, the transport 50 is loaded such that a
minimum amount of empty space (i.e., without a load)
is achieved, however, for heavy loads it is possible
that the weight limit of the transport 50 would be
exceeded in such a configuration. In this type of
circumstance, or in another event of a less than fully
loaded transport 50, the layout of the loads in the
transport 50 can be arranged to minimize shifting of
the loads during transport 50. In each case, the AGV
10 and method of the present invention can be utilized
to achieve the desired loading of the transport 50.
After depositing the load, the secondary guidance
system will then be used to guide the AGV 10 back to
approximately the same location where the secondary
guidance system was first enabled, in a preferred
embodiment the threshold 52 of the transport 50. Once
at this location, the primary guidance system will
then be used to guide the AGV 10 on its travels, for
example, to pick up another load. If a track wheel is
used, as in a preferred embodiment, the track wheel is
lowered to again contact the ground to be utilized by
the first, i.e., inertial, guidance system. In a
preferred embodiment, the primary guidance system will
continue to track the motion of the AGV 10 when it is
being guided by the secondary guidance system. This
continual tracking allows for a more precise
resumption of guidance by the primary guidance system.
Automatically Unloading a Transport : The process of
unloading a transport 50 is very similar to the
loading 



process described above. The main difference is that
it is difficult to ensure that the load to be picked
up is in the proper position on the transport 50,
andtherefore the AGV 10 must be designed to compensate
for this and other variability in the position of the
load. A preferred method includes the step of guiding
the AGV 10 with a primary guidance system to a
position near the transport 50, most preferably at the
threshold 52 of the transport 50. At this point, a
secondary guidance system, preferably including the
analog sonic sensors described above, guides the AGV
10 to mate with the load. As described above, the AGV
10 could be modified to allow for a wider range of
load positioning by including optical sensors on or
near the forks 16 that could be used to detect the
fork pockets of the load. When the AGV 10 approaches
the load location on the transport 50, these optical
sensors could be switched on to find the fork pockets.
Based on the detected position of the fork pockets,
the AGV 10 would modify its path of travel or,
preferably, the forks 16 could be adjusted by means of
fork shifters (i.e., the side shifting mechanism 22
and vertical slides 15 described above) that allow for
movement of the fork pairs 16 independently of the AGV
10, such that the fork pairs 16 and fork pockets
interact. Once engaged, the load could be lifted by
the elevator mechanism 18 of the AGV 10. The secondary
guidance system would then guide the AGV 10 back to
approximately the same position where it began guiding
the AGV 10, i.e., the threshold 52 of the transport
50. At this point, the primary guidance system would
then be used to guide the AGV 10 on its travels. In a
preferred embodiment, the primary guidance system will
continue to track the motion of the AGV 10 when it is
being guided by the secondary guidance system so that
a more precise resumption of guidance by the primary
guidance system is possible. Another embodiment of the
present invention includes the use of the second
guidance system to determine the skew of the transport
50 in relation to the loading dock. An inertial
guidance system is utilized to guide the AGV 10 to the
threshold 52 of the transport 50 to be loaded. At the
threshold 52 of 



the transport 50, the second guidance system, for
example comprising a moving beam laser or optical
system, is used to determine the skew of the transport
50. This can be accomplished by measuring and
comparing the distance to the two sides of the
transport 50. Once the skew is determined, the
inertial guidance system can be adjusted to compensate
for the skew. Atthis point, the compensated inertial
guidance system can be utilized to load or unload the
transport 50 in a manner very similar to that
described in the examples above. The foregoing
discussion discloses and describes an exemplary
embodiment of the present invention. One skilled in
the art will readily recognize from such discussion,
and from the accompanying drawings and claims that
various changes, modifications and variations can be
made therein without departing from the true spirit
and fair scope of the invention as defined by the
following claims.CLAIMS What is claimed is: 1. A
method for loading a transport with an automatic
guided vehicle (AGV) comprising: engaging a load with
said AGV; guiding said AGV with a first guidance
system to a first position; guiding said AGV with a
second guidance system from said first position to an
intended load position on said transport; depositing
said load onto said transport at said intended load
position; and guiding said AGV with said second
guidance system from said intended load position to a
second position. 2. The method of claim 1 wherein said
second guidance system comprises at least one distance
measuring sensor. 3. The method of claim 2 wherein
said at least one distance measuring sensor determines
a first distance to a side of said transport. 4. The
method of claim 1 wherein said first guidance system 



comprises an inertial guidance system. 5. The method
of claim 1 wherein said first position is
approximately at an end of the transport. 6. The
method of claim 1 wherein said second position is
similar to said first position. 7. The method of claim
1 wherein the step of guiding said AGV with said
second guidance system from said first position to
said intended load position on said transport
comprises monitoring a drive current of said AGV.8.
The method of claim 7 wherein the step of guiding said
AGV with said second guidance system from said first
position to said intended load position on said
transport further comprises shifting said load to a
side of said transport. 9. The method of claim 8
wherein the step of shifting said load to a side of
said transport comprises determining when said load
has reached said side of said transport. 10. A method
for loading a transport with an automatic guided
vehicle (AGV) comprising: engaging a load with said
AGV; guiding said AGV with a first guidance system to
a first position, wherein said first guidance system
comprises an inertial guidance system and said first
position is proximate to said transport; guiding said
AGV with a second guidance system from said first
position to an intended load position on said
transport, wherein said second guidance system
comprises at least one distance measuring device, said
at least one distance measuring device determines a
first distance to a side of said transport, whereby
said first distance assists with the step of guiding
said AGV with said second guidance system from said
first position to said intended load position;
depositing said load onto said transport at said
intended load position; 



guiding said AGV with said second guidance system from
said intended load position to a second position; and
guiding said AGV with said first guidance system from
said second position. 11. The method of claim 10
wherein said first guidance system further comprises a
track wheel. 12. The method of claim 10 wherein said
first guidance system tracks said AGV throughout the
steps of guiding said AGV with said secondguidance
system from said first position to said intended load
position, depositing said load onto said transport at
said intended load position and guiding said AGV with
said second guidance system from said intended load
position to said second position. 13. An automatic
transport loading system comprising: an automatic
guided vehicle (AGV), said AGV comprising a drive
mechanism and a steering mechanism; and a first
guidance system and a second guidance system, said
first and second guidance systems being operatively
coupled with said drive and said steering mechanisms
of said AGV, wherein said first guidance system guides
said AGV to a first location, said second guidance
system guides said AGV from said first position to an
intended load position and from said intended load
position to a second position, and said first guidance
system guides said AGV from said second position. 14.
The system of claim 13 further comprising a load
position sensing device operatively coupled with said
drive mechanism and said steering mechanism, said load
position sensing device being capable of determining
when said AGV is in said intended load position. 15.
The system of claim 14 wherein said load position
sensing device comprises at least one sensor, said
sensor being capable of tracking movement of a load
engaged with said AGV. 



16. The system of claim 13 wherein said second
position is approximately at said first position. 17.
The system of claim 13 wherein said second guidance
system comprises at least one distance measuring
device, said at least one distance measuring device
determines a first distance to a side of said
transport,whereby said first distance assists with
guiding said AGV with said second guidance system from
said first position to said intended load position.
18. The system of claim 17 wherein said first guidance
system comprises an inertial guidance system. 19. The
system of claim 13 wherein said second guidance system
comprises a sensor, said sensor being capable of
detecting a side of said transport. 20. The system of
claim 19 wherein said sensor comprises an encoder,
said encoder being capable of tracking movement of a
load engaged with said AGV. 2 1. The system of claim
20 wherein said encoder detects said intended load
position by determining when said load is impeded from
movement. 22. A method for loading a transport with an
automatic guided vehicle (AGV) comprising: engaging a
load with said AGV; guiding said AGV with a guidance
system from a first position to an intended load
position on said transport, whereby said guidance
system locates said intended load position based on a
location of said transport in relation to said first
position; depositing said load onto said transport at
said intended load position; and guiding said AGV with
said guidance system from said intended load position
to a second position. 23. The method of claim 22
wherein the step of locating said 



intended load position comprises determining a skew of
said transport in relation to an expected transport
position.24. The method of claim 23 wherein the step
of determining said skew of said transport comprises
measuring a first distance to a first side of said
transport, measuring a second distance to a second
side of said transport, and comparing said first and
second distances. 25. The method of claim 24 wherein
said guidance system utilizes said skew to assist with
guiding the AGV. 26. A method for unloading a
transport with an automatic guided vehicle (AGV)
comprising: guiding said AGV with a guidance system
from a first position to an approximate load position
on said transport, whereby said guidance system
locates said approximate load position based on a
location of said transport in relation to said first
position; determining a load position; engaging a load
with said AGV at said load position; and guiding said
AGV with said guidance system from said approximate
load position to a second position. 27. The method of
claim 26 wherein the step of locating said approximate
load position comprises determining a skew of said
transport in relation to an expected transport
position. 28. The method of claim 27 wherein the step
of determining said skew of said transport comprises
measuring a first distance to a first side of said
transport, measuring a second distance to a second
side of said transport, and comparing said first and
second distances. 29. The method of claim 28 wherein
said guidance system utilizes said skew to assist with
guiding the AGV. 30. A method for unloading a
transport with an automatic guided vehicle (AGV)
comprising:guiding said AGV with a first guidance
system to a first position; guiding said AGV with a
second guidance system from said first 



position to an expected load position on said
transport; determining a load position; engaging a
load with said AGV at said load position; and guiding
said AGV with said second guidance system from said
intended load position to a second position. 3 1. The
method of claim 30 wherein said second guidance system
comprises at least one distance measuring sensor. 32.
The method of claim 3 1 wherein said at least one
distance measuring sensor determines a first distance
to a side of said transport. 33. The method of claim
30 wherein said first guidance system comprises an
inertial guidance system. 34. The method of claim 30
wherein said first position is approximately at an end
of the transport. 35. The method of claim 30 wherein
said second position is similar to said first
position. 36. The method of claim 30 wherein the step
of determining a load position comprises monitoring a
drive current of said AGV. 37. The method of claim 30
wherein the step of determining a load position
comprises utilizing at least one optical sensor to
detect a load pocket. 


