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ABSTRACT

An elevated platform system (110) comprises a platform (120), a vision system (130)
configured to detect a number of peaple on the platform (120), and a plurality of restraining
systems (140) onboard the platform (120). Each restraining system (140) includes a
passive RFID tag (144) secured to the platform (120) and a reader (146) configured to

perform near field detection of the tag (144).
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ELEVATED PLATFORM SYSTEM INCLUDING RESTRAINING SYSTEMS
AND VISION SYSTEM

BACKGROUND

Elevated platforms may be equipped with safety harnesses and other fall restraints
to ensure the safety of personnel working at elevated conditions. These personnel are
usually responsible for securing their fall restraints. They are at risk if their fall restraints are
not working properly, if they choose not to utilize their fall restraints, or if they forget to

utilize their fall restraints.

Visual inspections may be performed to ensure that the fall restraints are working

properly and that they are being utilized. However, visual inspections have limited value.

SUMMARY

According to an embodiment herein, an elevated platform system comprises a
platform, a vision system configured to detect a number of people on the platform, and a
plurality of restraining systems onboard the platform. Each restraining system includes a

passive RFID tag secured to the platform and a reader configured to perform near field

detection of the tag.

Advantageously, the vision system includes at least one camera stationed above the
platform to capture images of a work area of the platform. Advantageously, the vision
system is configured to procesé the captured images to determine the number of people
onboard the platform. Advantégeously, the elevated platform system further comprises a
base station configured to corﬁmunicate with the readers to determine a number of RFID
tags that are detected by their.’{readers, and compare the number of detected RFID tags to
the number of people detected on the platform. Preferably, the base station is further
configured to take action if thé number of detected people does not match the number of
detected RFID tags. Preferably, the platform inciudes a lift mechanism, and wherein the

base station is configured to enable operation of the lift mechanism when the number of
detected people matches the number of detected RFID tags. Preferably, the elevated
platform system further comprises at least one additional platform and a plurality of
additional restraining systems onboard each additional platform, the vision

system configured to detect a number of people on each additional platform, the base

station configured to communicate with the readers of the additional restraining systems to
1
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determine a number of RFID tags detected on each additional platform, the base
station further configured to compare the number of detected people to the number of

detected tags for each additional platform. Advantageously, each restraining

system includes a restraint having: a first interlockable part secured to the platform, the
RFID tag carried by the first interlockable part; and an article that carries the passive
reader and that has a; second interlockable part that, when interlocked with the first part,
restrains the article to the platform; wherein the reader detects the RFID tag when the first
and second parts are interlocked. Preferably, the reader performs near field detection
within a prescribed range of a few inches of the second part. Preferably, the

reader continues the near field detection after the parts have been interlocked. Preferably,
the restraint further includes a lanyard having a free end that terminates in the first part; and
wherein the article includes a safety harness. Advantageously, the reader includes a
processor programmed to generate a restraint status signal indicating whether the

reader detects the RFID tag. Preferably, the reader further includes a wireless device for
transmitting the restraint status signal to a base station. Advantageocusly, the elevated

platform system further comprises a crane stacker including the platform.

According to another embodiment herein, a fall restraint system for an elevated
platform comprises a vision system configured to detect people onboard the platform, a
restraint onboard the platform, an RFID tag secured to the platform, and a passive RFiD

reader, carried by the restraint, for performing near field RFID detection of the tag.

Advantageously, the restraint includes a lanyard having a first part, and a harness
having a second part that is interlockable with the first pant, the reader proximate the
second part, the RFID tag attached to the first part.

According to énother embodiment herein, a méthod comprises using a vision system
to detect a number Qf. people on a platform, using near field RFID detection to determine
whether a number of restraints on the platform are secured to the platform, and comparing

the number of detected people to the number of secured restraints.

Advantageously, the method further comprises enabling operation of the
platform when the number of detected people matches the number of secured restraints.

Advantageously, the method further comprises enabling operation of a crane stacker when
the number of detected people matches the number of secured restraints. Preterably, the

method further comprises using the enabled crane stacker to paint an aircratt.

2
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According to another embodiment herein, an elevated platform system comprises: a
platform; a vision system configured to detect a number of people on the platform; a

plurality of restraining systems onboard the platform, each restraining system including a
passive radio freQuency identification (RFID) tag secured to the platform and a reader
configured to perform near field detection of the tag; and a base station configured to
communicate with the readers to determine a number of RFID tags that are detected by
their readers and compare the number of detected RFID tags to the number of people

detected on the platform.

According to another embodiment herein, a fall restraint system for an elevated
platform, comprises: a vision system configured to detect neople onboard the platform; a
restraint onboard the platform; a radio frequency identification (RFID) tag secured to the
platform: a passive RFID reader, carried by the restraint, for performing near field RFID
detection of the tag; and a base station that receives a report from the passive RFID reader
and matches the humber of people on the platform to the report from the passive RFID

reader.

According to another embodiment herein, a method comprises: using a vision

system to detect a number of people on a platform; using near field radio frequency
identification (RFID) detection to determine whether a number of restraints on the platform

are secured to the platform; and comparing the number of detected people to the number of

secured restraints.

According to another embodiment herein, an elevated platform system comprises: a
platform: a vision system including at least one camera that captures images of the '
platform, the images used to determine a number of people on the platform; a plurality of
restraining systems onboard the platform, each restraining system including a passive radio
frequency identification (RFID) tag secured to the platform and a reader secured to a
worker's safety harness, the reader configured to perform near field detection of the RFID

tag when the RFID tag is proximate the reader; and a base station that receives a report
from each respective reader and compares the number of people on the platform to a

number of tags reported.
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These features and functions may be achieved independently in various
embodiments or may be combined in other embodiments. Further detaits of the
embodiments can be seen with reference to the following description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an illustration of an elevated platform system.
FIG. 2 is an illustration of an elevated platform.
FIG. 3 is @ method of operating the elevated platform system of FIG. 1.

FIG. 4 is an illustration of a restraining system including a restraint, an RFID tag, and
an RFID reader.

FIG. 5 is an illustration of a restraint for the restraining system of FIG. 4.
FIG. 6 is an illustration of a passive RFID tag for the restraining system of FIG. 4.
FIG. 7 is an illustration of a reader for the restraining system of FIG. 4.

FIG. 8 is an illustration of a method of determining whether the restraining system of

FIG. 4 is secured to a platform.

FIG. 9 is an illustration of an elevated platform system including a plurality of crane

stackers.

FIG. :_."'10 is an illustration of a method of using the elevated platform system of FIG. 9

to paint an aircraft. _
DET AILED DESCRIPTION

Reference is made to FIG.1, whicﬁ illustrates an elevated platform system 110
including aﬁ elevated platform 120. An elevated platform 120 sucb as catwalk or
scaffolding:(or even a beam of a bridge or building under construction) may have a fixed
height, whereas an elevated platform 120 such as a lift platform may be raised and lowered

by a lift assembly (e.g., scissor lift, boom lift). A lift platform may include a control unit

operable for changing its elevation.

Additional reference is made to FIG. 2. The platform 120 has a work area 122.

Workers will move about this work area 122 as they perform their work-related tasks.

The elevated platform system 110 further includes a vision system 130 configured to
detect a number of people onboard the platform‘ 120. The vision system 130 may include at
3
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least one camera stationed above the platform 120 for capturing images of the work area
122. Each camera may capture images of the platform 120 as the platform 120 is being
raised, lowered or otherwise moved. More than one camera may be used if line-of-sight
iIssues arise for a single camera, or if the single camera cannot capture the entire work area
122.

- In some configurations of the elevated platform system 110, the vision system 130
sends the captured images to a remote entity, which processes the captured images to
determine the number of people onboard the platform 120. In other configurations, the
vision system 130 processes the captured images to determine the number of people
onboard the platiorm 120. The image processing may be performed, for example, by a
processor programmed with stereo computer vision software that detects torsos and heads

of people in a volume of space above the floor and below a set height. Detection of distinct

people then leads to an effective count of personnel onboard the platform 120.

At certain times, the number of peaple onboard the platform 120 may change. For
instance, prior to raising the plathrm 120, people may step onto or off of the platform 120.

The images are captured and processed at a rate that ensures an accurate count of people

on the platform 120.

In still other configurations of the elevated platform system 110, the vision system
130 may send captured images to video displays. People may monitor the displayed

images to identify the number of people onboard the platform 120.

| The elevated platform system 110 further includes a plurality of restraining systems
140 onboard the elevated plafform .1 20. Each restraining system 140 is configured to arrest
a ,jfall from the elevated platfor;m 120. Each restraining system 140 includes a restraint 142
(é.g., a safety harness and lahyard), a passive RFID tag 144 secured to the platform 120,
a':nd a reader 146 carried by the restraint 142. The reader 146 is configured to perform near

field detection of the tag 144."' Examples of the restraining system 140 will be described

below.

Additional reference is rhade to FIG. 3, which illustrates the operation of the elevated
platform system 110. At block 310, the vision system 130 is used to detect a number of

people on a platform 120.

At block 320. near field RFID detection is used to determine a number of the

restraining systems140 that are secured to the platform 120. When an RFID tag 144 is
4
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detected by a reader 146, it is assumed that the associated restraining system 140 is
secured to the platform 120.

At block 330, the number of detected people is compared to the number of secured
restraining systems140. If the numbers match, it is assumed that all people onboard the
platform120 are secured to the platform 120.

Reference is once again made to FIG. 1. The elevated platform system 110 further
includes a base station 150 configured to communicate with the readers to determine a
number of RFID tags 144 that are detected by their readers 146. The base station 150 may
include a receiver 152 for communicating wirelessly with the readers 146. The wireless
communication isn't limited to any particular protocol. Examples of such protocols inciude,
but are not limited to, 802.3 Ethernet protocol, a WiFi protocol, a Biuetooth protocol, and a
ZigBee® protocol.

The base station further includes a receiver 154 for comimunicating with the vision
system 130. The receivers 152 and 154 may use the same wireless protocol or they may
use different protocols. Bandwidth and the type of communications technology will depend
upon whether the vision system 130 sends captured images to the base station 150 or
simply sends messages indicating the number of people detected onboard the platform
120.

The base station 150 also includes one or more processors 156. In those
configurations where the vision system 130 sends captured images to the base station 150,

one or more of the processars 156 are programmed to process the images to detect the

number of people in'the work area 122.

Thus, the visibn system 120 is said to be “configured to detect a number of people
on the platform” eithér by (a) capturing images of the platform 120 and sending those
images to the base _Station 150 or other remote entity for processing to detect the number of
people on the p|atfofrm 120; or (b) capturing images of the platform 120 and processing the

captured images to"detect the number of people on the platform 120.

The base station 150 may be configured to compare the number of detected RFID
tags to the number of people detected on the platform. A processor 156 may be

programmed to perform this function.

The base station 150 may be further configured to take action if the number of

5

CA 2863485 2014-09-11



10

15

20

25

30

detected people does not match the number of number of detected RFID tags. For
example, if the platform 120 includes a lift mechanism, the base station 150 may be
configured to enable operation of the lift mechanism when the number of detected people
matches the number of number of detected RFID tags. If the numbers don't match, the
base station 150 may be configured to lock out the lift mechanism or otherwise lock out the
operation of the platform 120. Other actions may include sounding an alarm or generating

a notification in the event the numbers don't match.

Although FIG. 1 shows a single elevated platform 120, the elevated platform system
110 is not limited to a single platform 120. The elevated platform system 110 may include
at least one additional platform 120. Each additional platform 120 may carry a plurality of
additional restraining systems 140. The vision system 130 is configured to detect a number
of people on each additional platform 120. The base station 150 is configured to
communicate with the readers 146 of the additional restraining systems 140 to determine a
number of RFID tags 144 détected on each additionai platform 120. The base station is

further configured to compare the number of detected people to the number of detected
RFID tags 144 for each additional platform 120.

Reference is now made to FIG. 4, which illustrates an example of a restraining
system 140 including a restraint 142. The restraint 142 of FIG. 4 includes a first
interlockable part 410 secured to the platform. The RFID tag 144 is carried by the first
interlockable part 410. In some configurations, the restraint 142 may further include a
tether, Iaﬁyard or other device for securing the first interlockable part 410 to the platform.
For exaﬁple, the first part 410 may be secured to the free end of a lanyard, whose other
end Is se;cured to the platform. [n other configurations, the first part 410 may be secured

directly tc} the platform.

Tﬁe restraint 142 of FIG. 4 further includes an article 420 such as a safety harness.
The article 420 carries the passive RFID reader 146 and a second interlockable part 430.
When the second interlockable part 430 is interlocked with the first part 410, the restraint

142 is restrained to the platform.

'The reader 146 detects the passive RFID tag 144 only when the first and second
parts 410 and 430 are interlocked. The tag 144 and the reader 146 are near-field in that
radio frequency identification is performed within a prescribed detection range of just a few

inches. As an example, the distance (d) equals about three to six inches (in other

6
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examples, the lower bound may be less than three inches, and/or the upper bound may be
greater than six inches). If the RFID tag 144 (and, therefore, the first part 410) is within the
prescribed range, it is detected by the reader 146. If the tag 144 is detected, the first part
410 is assumed to be interlocked with the second part 430.

Detection of the RFID tag 144 continues after the parts 410 and 430 have been
interlocked. Once the RFID tag 144 is not detected, it is assumed that the parts 410 and

. 430 are not interlocked.

In some configurations of the restraining system 140, the entire reader 146 may be

located next to the second part 430. In other configurations, only an antenna of the RFID

“reader 146 is located next to the second part 430. In still other embodiments, the second

part 430 functions as the antenna of the RFID reader 146.

FIG. 5 is an illustration of an example of a restraint 142 for the restraining system
140 of FIG. 4. The restraint includes a safety harness 510 (the article 420) having a ring
512 (the second interlockable part 430), and a lanyard 520 having a free end that
terminates in a snap hook 522 (the first interlockable part 410). The passive RFID tag 144
(not shown in FIG. 5) may be attached (e.g., epoxied) to the snap hook 522. The reader
146 (not shown in FIG. 5) may be carried by the safety harness 510, within a few inches of

the ring 512. In some configurations, the safety harness 510 may be worn over a suit, and

~ the reader 130 is secured to the suit, proximate the ring 512. The reader 146 detects the

RFID tag 144 when the snap hook 522 is interlocked with the ring $12. When the snap hook
522 and the D-ring 512 are interlocked, motion of a person wearing the safety harness 510

is restrained to the platiorm.

Reference is now made to FIG. 6, which illustrates an example of the passive RFID
tag 144. The RFID tag 144 includes a processor 610, machine-readable memory 620,
transceiver 630, and antenna 640. Operating power for the tag 144 may be harvested from

the reader 146 or other external source {via, for example, RF backscatter activation). In

some embodiments, however, the operating power may be provided by a battery or other

. internal source.

The memory 620 contains executable code for causing the tag 120 to respond to

interrogations by the reader 146. When the tag 144 is interrogated by the reader 146, it
may simply emit a wireless signal in periodic bursts, which bursts are referred to as “blink
7
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identifier, such as an identifier corresponding to the restraining system 140.

Reference is now made to FIG. 7, which illustrates an example of an RFID reader
146 for the restraining system of FIG. 4. The reader 146 includes a processor such as an
embedded microcontroller 710, machine-readable memory 720, a transceiver 730, and an
antenna 740. The reader 146 may be battery-powered.

The antenna 640 of the tag 144 and the antenna 740 of the reader 146 may be
configured to communicate regardless of relative orientation of the tag 144 and the reader
146.

The memory 720 stores executable code for programming the microcontrolier 710.
The microcontroller 710 causes the transceiver 730 and antenna 720 to interrogate the
RFID tag 144. The reader 146 sets the transmit power and adjusts gain to perform near
field detection within the prescribed range. '

The platform carries multiple restraining systems 140; therefore, the platform carries
multiple RFID tags 144 and multiple RFID readers 146. A reader 146 operating at a
detection range of only a few inches is not likely to detect RFID tags 144 of other nearby
restraining systems 140. Moreover, the detection ranges of the multiple readers 146 are

likely not to overlap.

Additional reference is made to FIG. 8. When the RFID tag 144 is within a

prescribed distance of the receiver 146, interrogations by the reader 146 cause the tag 144
to emit blink transmissions (block 810). The antenna 740 and the transceiver 730 of the
reader 146 detect blink transmissions from the tag 146 (block 820).

The microcontroller 710 generates a restraint status signal indicating whether the
reader detects the RFID tag (block 830). While blink transmissions are being received,
signal indicates that the first and second parts are interlocked. Once the blink

transmissions are no longer detected, the signal indicates that the parts are no longer

interlocked.

In this manner, each restraining system 140 detects a non-interlocking condition

without the need for visual inspection or the use of mechanical devices such as switches.

8
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The detection of a non-interlocking condition is non-contact and, therefore, is not subject to
mechanical wear or failure. The restraining system 140 is more difficult to bypass or

otherwise fool than mechanical devices.

The reader 146 further includes a wireless communications device 750 for
communicating with the base station. The device 750 may transmit the restraint status
signal to a base station upon request. The device 750 allows the base station to read the
restraint status signals of all devices onboard the platform and thereby determine the

number of secured restraining systems.

in some configurations of the reader 146, the device 750 may include a ZigBee®
radio and XBee UART for transforming the restraint status signal to a ZigBee® format,
whereby the base station can directly read the transformed RFID signal via the ZigBee®
protocol. ZigBee® technology is advantageous for its availability in off-the-shelf modules,

its easy integration, and its low power

The use of the vision system offers advantages other than detecting whether the all
restraining systems onboard the platform are being properly utilized. The base station may
use the vision system to report in real time the number of workers on each elevated
platform. This information may be used to determine whether each elevated platform is
overcrowded. This information may also be used by the base station and/or lift controller to

control the rate of descent and ascent of each elevated platform.

One particular application for the elevated platform system 110 is the painting of an
aircraft. A commercial aircraft may be painted in a paint hanger equipped with a number of

moveable elevated platforms 120 known in the industry as “crane stackers.”

Reference to FIG. 9, which illustrates an elevated platform system 910 including a
vision system 915 and a plurality of crane stackers 920. Each crane stacker 920 may
include a trolley 922, mast 924, platform 926, and controller 928. The troliey 922 is

moveable along an overhead bridge.

The elevated platform system 910 further includes a base station 150 for
communicating with the controllers 928 of the crane stackers 920 to position the platforms

926 around an aircraft and also to control the elevation of each platform 926.

CA 2863485 2014-05-11
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The platform 926 of each crane stacker 920 includes a plurality of restraining
systems 140 of FIG. 4. The restraint 420 of each restraining system 140 may include a

safety harness and lanyard.

In some instances, a platform 926 can turn to one side or another, patentially
impeding line of sight between the vision system 915 and the platform 926. In other
instances, a platform 926 may be moved underneath a wing or part of the fuselage,
potentially impeding the line of sight. To overcome these visibility issues, the vision system

915 may include multiple cameras 917.

FIG. 10 is an illustration of a method of using the elevated platform system 910 of
FIG. 9 to paint an aircraft. At block 1010, each painter puts on a safety harness. As a

safety harness is put on, the reader that it carries starts continuously generating a restraint

status signal.

At block 1020, the painters step onto theii assigned crane stackers 920. At block
1030, the vision system 915 or the base station 150 determines the number of painters on
the platform 926 of each crane stacker 920. In addition, the base station 150 may

determine whether the crane stackers 920 are correctly populated.

At block 1040, the painters secure their safety hamesses to the crane stackers 920

by attaching their safety harnesses to free ends of lanyards. Those readers detecting the

RFID passive tags will update their status signals to indicate that their restraining systems

140 are secured to the platform 926.

At block 1050, the base station 150 communicates with the reader 146 of each

restraining system 140 to determine the number of secured safety harnesses on each

platform 926. If the number of secured harness on the platform 926 of a given stacker 920
does not match the number of people detected on that platform 920, the base station 150

may immediately direct appropriate actions to that stacker 920.

At block 1060, the base station 150 communicates with the stacker controllers 828
and enables those crane stackers 920 that have satisfied all initial safety conditions. Each

enabled crane stacker 920 can controls its lift mechanism to position its platform 926 with

respect to the aircraft.

10
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At block 1070, as the aircraft is being painted, the base station 150 continually reads
the restraint status signals to ensure that safe work conditions are being maintained. For
instance, the base station 150 ensures that none of the painters detaches their safety
hamess from a lanyard. If a safety harness is detached, the base station 150 may lock out

movement of the crane stacker 920 until the painter reconnects with a lanyard.

At block 1080, after work has been completed, the crane stackers 920 move their
platforms 926 to a home position. The painters detach their safety harmesses from the
lanyards, step off the platforms 926, and return their safety harnesses to storage.

11
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What is claimed is:

1. An elevated platform system comprising:
a platform;
a vision system configured to detect a number of people on the platform;
a plurality of restraining systems onboard the platform, each restraining system

including a passive radio frequency identification (RFID) tag secured to the platform and a

reader configured to perform near field detection of the tag; and

a base station configured to communicate with the readers to determine a number of
RFID tags that are detected by their readers and compare the number of detected RFID

tags to the number of people detected on the platform.

2. The elevated platform system of claim 1, wherein the vision system includes at least

one camera stationed above the platform to capture images of a work area of the platform.

3. The elevated platform system of claim 2, wherein the vision system is configured to

process the captured images to determine the number of people onboard the platform.

4, The elevated platform system of any one of claims 1 to 3, wherein the platform

includes a lift mechanism.

5. The elevated platform system of claim 4, wherein the base station is further
configured to at least one of disable the lift mechanism, sound an alarm and generate a

notification if the number of detected people does not match the number of detected RFID

tags.

6. The elevated platform system of claim 4, wherein the base station is configured to

enable operation of the lift mechanism when the number of detected people matches the

number of detected RFID tags.

7. The elevated platform system of any one of claims 1 to 6, further comprising at least
one additional platform and a plurality of additional restraining systems onboard each
additional platform, the vision system configured to detect a number of people on each
additional platform, the base station configured to communicate with the readers of the

additional restraining systems to determine the number of RFID tags detected on each

CA 2863485 2017-12-15 12



additional platform, the base station further configured to compare the number of detected

‘people to the number of detected tags for each additional platform.

8. The elevated platform system of any one of claims 1 to 7, wherein each restraining
system includes a restraint having:

a first interlockable part secured to the platform, the RFID tag carried by the first
interlockable part; and

an article that carries the reader and that has a second interlockable part that, when
interlocked with the first part, restrains the article to the platform, wherein the reader detects

the RFID tag when the first and second parts are interlocked.

9. The elevated platform system of claim 8, wherein the reader performs near field

detection within a prescribed range of a few inches of the second part.

10.  The elevated platform system of claim 8, wherein the reader continues the near field

detection after the parts have been interlocked.

11.  The elevated platform system of any one of claims 8 to 10, wherein the restraint

further includes a lanyard having a free end that terminates in the first part and wherein the

article includes a safety harness.

12.  The elevated platform system of any one of claims 1 to 11, wherein the reader

includes a processor programmed to generate a restraint status signal indicating whether
the reader detects the RFID tag.

13.  The elevated platform system of claim 12, wherein the reader further includes a

wireless device for transmitting the restraint status signal to the base station.

14.  The elevated platform system of any one of claims 1 to 13, further comprising a

crane stacker including the platform.

15. A fall restraint system for an elevated platform, the fall restraint system comprising:
a vision system configured to detect people onboard the platform;
a restraint onboard the platform;
a radio frequency identification (RFID) tag secured to the platfiorm;

a passive RFID reader, carried by the restraint, for performing near field RFID
detection of the tag; and

CA 2863485 2017-12-15 13



a base station that receives a report from the passive RFID reader and matches the

number of people on the platform to the report from the passive RFID reader.

16.  The system of claim 15, wherein the restraint includes a lanyard having a first part,
and a harness having a second part that is interlockable with the first part, the reader

proximate the second part, the RFID tag attached to the first part.

17. A method comprising:

using a vision system to detect a number of people on a platform;

using near field radio frequency identification (RFID) detection to determine whether
a number of restraints on the platform are secured to the platform; and

comparing the number of detected people to the number of secured restraints.

18.  The method of claim 17, further comprising enabling operation of the platform when

the number of detected people matches the number of secured restraints.

19.  The method of claim 17, further comprising enabling operation of a crane stacker

when the number of detected people matches the number of secured restraints.

20.  The method of claim 19, further comprising using the enabled crane stacker to paint
an aircraft.

21.  An elevated platform system comprising:

a platform;

a vision system including at least one camera that captures images of the platform,
the images used to determine a number of people on the platform:

a plurality of restraining systems onboard the platform, each restraining system
including a passive radio frequency identification (RFID) tag secured to the platform and a
reader secured to a worker's safety harness, the reader configured to perform near field

detection of the RFID tag when the RFID tag is proximate the reader: and

a base station that receives a report from each respective reader and compares the

number of people on the platform to a number of tags reported.

22.  The elevated platform system of claim 21, wherein the at least one camera of the

vision system is stationed above the platform to capture images of a work area of the
platform.
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23. The elevated platform system of claim 21 or 22, wherein the vision system further

includes a processor that processes the captured images to determine the number of

people onboard the platform.

24,  The elevated platform system of any one of claims 21 to 23, wherein the base station
is further configured to raise an alarm if the number of detected people does not match the

number of detected RFID tags.

25.  The elevated platform system of any one of claims 21 to 24, wherein the platform
includes a lift mechanism, and wherein the base station is configured to enable operation of

the lift mechanism when the number of detected people matches the number of detected
RFID tags.

26. The elevated platform system of any one of claims 21 to 25, further comprising at
least one additional platform and a plurality of additional restraining systems onboard each
additional platform, the vision system configured to detect a number of people on each
additional platform, the base station configured to communicate with the readers of the
additional restraining systems to determine a number of RFID tags detected on each
additional platform, the base station further configured to compare the number of detected

people to the number of detected tags for each additional platform.

27. The elevated platform system of any one of claims 21 to 26, wherein each
restraining system includes a restraint having:

a first interlockable part secured to the platform, the RFID tag carried by the first
interlockable part; and

an article that carries the reader and that has a second interlockable part that, when
interlocked with the first part, restrains the article to the platform, wherein the reader detects

the RFID tag when the first and second parts are interlocked.

28. The elevated platform system of claim 27, wherein the reader performs near field

detection within a prescribed range of a few inches of the second part.

29. The elevated platform system of claim 27, wherein the reader continues the near

field detection after the parts have been interlocked.
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30. The elevated platform system of any one of claims 27 to 29, wherein the restraint
further includes a lanyard having a free end that terminates in the first part and wherein the

article includes a safety harness.

31. The elevated platform system of any one of claims 21 to 30, wherein the reader

iIncludes a processor programmed {o generate a restraint status signal indicating whether
the reader detects the RFID tag.

32. The elevated platform system of claim 31, wherein the reader further includes a

wireless device for transmitting the restraint status signal to the base station.

33. The elevated platform system of any one of claims 21 to 32, further comprising a

crane stacker including the platform.
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