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(54) METHOD FOR ASSISTED INSTALLATION
(67)  This is an invention that refers to a method of
installing an elevator or any other similar lifting mecha-
nism. It consists of a modular and self-standing platform,
that assists recording the dimensions and the details of
the shaft through a CMM system. The collected data from
the CMM can be transferred to an augmented reality (AR)

system. This system processes the data acquired from
the CMM and combines them with information of system
components. The output of this processing is forwarded
to AR system, which will point out to the user the right
way of installing each component in the construction.
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Description

[0001] Presentinvention refers to method of installing
an elevator, or any other similar lifting mechanism, by
using an augmented reality (AR) system. The dimensions
and all required details from a shaft are recorded through
a coordinate measuring machine (CMM), which is placed
on a built-in platform, and finally the collected data are
transferred to an AR system that is used from the install-
ers. Following are described further details about the in-
vention.

[0002] Millions of elevators are installed everyday
around the world, since it is the most widely used way of
vertical transportation that moves people or/and goods
between floors of a building. Installing an elevator takes
several days of work, depending the dimensions of the
shaft and the specific features of each construction.
[0003] According to the state of the art, the elevator is
installed into the shaft by using a scaffold which is pre-
viously installed in the shaft. Moreover, temporary plat-
forms are arranged in order to assist the installers to place
the several components, such as brackets on the walls
or even the elevator machine on the top of the shaft. The
dimensions, and perhaps special details, of the shaft are
recorded through conventional methods, such as meas-
uring tape and plump lines, and also these methods are
used during the installation.

[0004] The main drawback of this method is the de-
manded time for installing and uninstalling the scaffold.
Furthermore, each shaft is described by different speci-
fications. It is crucial knowing not only the dimensions of
the shaft, butalso specific features such as abnormalities
on the walls. Itis common the walls of the shaft not being
perfect vertical levels through the whole height. Moreo-
ver, there are cases that the relevant distance of the door
opening and the opposite wall is not the same between
the different floors of the building, this situation causes
several issues while installing the elevator since it is dif-
ficult to match the cabin door and the floor door through
the whole travelling distance. Last but not least, the in-
stallers spend a lot of time measuring with tapes and it
also takes quite a time to ensure that parts of the instal-
lation, such as the guide rails, are installed correctly.
[0005] The presented invention is a method assisting
the installation. The first part of the presented invention
concerns the built-in platform and aims on eliminating
the difficulties that the installers face. The scope of the
second part, of using the CMM on the platform, is pre-
senting an easy way of recording precisely the shaft, so
the afterwards installation demands less effort. Finally,
an AR system is used and the collected data, from the
CMM, are processed and transformed into information
for the installer.

[0006] In Figure 1is presented the construction that is
used. In detail, the built-in platform (1) can be placed in
any level of the building, but it is useful the fact that it can
be placed on the upper floor level, so the moving carrier
goes through the whole shaft. The hoist mechanism (5)
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and the pulley system (6) are responsible for the move-
ment of the platform. The CMM (2) is placed on the car-
rosserie and is secured, so it remains still, concerning
the carrosserie as the corresponding reference point.
The moving carrier starts going down with CMM machine
on it and the shaft is scanned. An additional sensor cou-
pled with the CMM can be placed in any fixed position in
the shaft. The purpose of this additional sensor is to pro-
vide corrections in data regarding the position of CMM,
since the CMM may be subjected to disturbances (sud-
den lateral movements, obstacles) beyond the range that
CMM software can handle.

[0007] The collected data from the CMM can be trans-
ferred to an augmented reality (AR) system (3), this sys-
tem processes the data acquired from the CMM and com-
bines them with information (drawing data) of system
components. The output of this processing is forwarded
to AR system, which will point out to the user the right
way of installing each component in the construction. AR
is an interactive experience of a real-world environment,
in our case the shaft (4), where the objects that reside in
the real world are enhanced by computer-generated per-
ceptual information. The overlaid sensory information,
such as the coordinates of a screw on the wall (7), are
additive to the natural environment. Measuring tapes and
plump lines can be used as supplementary auxiliaries
during installation, but the AR (3) may stand by itself as
the only device that the installer uses. As is shown in in
Figure 2 the AR system may be a pair of glasses that the
installer is able to wear during the installation.

[0008] In Figure 3 are presented the abovementioned
steps. The method is described briefly by this way. Firstly,
the CMM scans the shaft and then these coordination
data are processed and stored. The data are grouped
according to the needs of the installer. The acquired in-
formation is finally projected to the AR apparatus. These
data are used from the installer as a virtual installation
manual, but the details are more specific and itis handier.
[0009] Finally, Figures 4 and 5 are presenting an ex-
ample of the invention in action. Figure 4 represents an
installation where the installer is able to use real tools
(8), such as gloves and measuring tape, and combines
them with the AR parts that are presented through the
AR system in the room. The presented guide rail (9),
even if it seems real, is actually an AR part. Figure 5
reveals the way the installer sees the room with real and
AR parts, through the AR apparatus.

Claims

1. The "Method for assisted installation" is character-
ized in that on a modular and self-standing platform,
that assists recording the dimensions and the details
of the shaft through a CMM, the recorded data are
manipulated in a way that are used by an augmented
reality (AR) system that assists the afterward instal-
lation of an elevator or any other similar lifting mech-
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anism.

Theinvention accordingto Claim 1, is characterized

in that the overlaid sensory information, such as the
coordinates of a screw on the wall, are additive to 5
the natural environment.

The invention according to Claim 1-2, is character-
ized in that measuring tapes and plump lines can

be used as supplementary auxiliaries during instal- 70
lation, but the AR system may stand by itself as the
only device that the installer uses.

The invention according to Claim 1-3, is character-
ized in that the AR system looks like a pair of glass- 75
es, or a similar apparatus, that the installer is able

to wear during the installation.

The invention according to Claim 1-4, is character-
ized in that it is an alternative installation manual. 20

Theinvention accordingto Claim 1, is characterized

in that an additional sensor coupled with the CMM

can be placed in any fixed position in the shaft to
provide corrections in data regarding the position of 25
CMM, in case of disturbances beyond the range that
CMM software can handle.

The invention according to Claim 1 and 6, is char-
acterized in that the CMM scans the shaft during 30
descend movement, with a continuous and interrupt-

ed way, from top to bottom.
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Figure 1.
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Figure 2.
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