
 

 

METHODS AND APPARATUS TO MONITOR AND MANAGE 

LOADING DOCKS AND FACILITY OPERATIONS 

 
FIELD OF THE DISCLOSURE 

[0001] This disclosure relates generally to monitoring systems, and, more particularly, to 

methods and apparatus to monitor and manage loading docks and facility operations. 

 

BACKGROUND 

[0002] Loading docks provide an area for vehicles (e.g., trucks, trailers, etc.) to move next to 

an elevated platform of a building (e.g., a material handling facility) so that cargo can be readily 

transferred between the vehicle and the building.  Some loading docks include equipment such 

as dock levelers, vehicle restraints, and/or dock doors, any of which may be associated with 

one or more sensor/monitoring systems. Within material handling facilities there may be 

additional equipment to facilitate the movement, storage, and/or handling of cargo such as, for 

example, grade-level doors, HVAC (heating, ventilation, and air conditioning) systems, 

industrial doors to partition freezer rooms and/or other rooms, conveyor systems, fans for air 

movement within the facility, lighting and signal systems, etc.   

 

SUMMARY 

[0002a] According to a first aspect of the present invention, there is provided an apparatus to 

monitor operations at a material handling facility, the apparatus including: an IO network 

interface to receive IO data communicated from a controller included at a dock of the material 

handling facility, the IO data including first data and second data; an event analyzer to: 

determine, based on the first data, whether a truck trailer is present at the dock of the material 

handling facility; and determine, based on the second data, a condition associated with 

equipment at the dock, the second data being different than the first data, the event analyzer to 

be remote from the controller; a web server to host a web page accessible by a client device 

remote from the dock and remote from the event analyzer and a notification generator to 

generate a notification based on whether the truck trailer is present and the condition associated 

with the equipment at the dock, the web page to include information associated with the 

notification.   

[0002b] There is provided an apparatus to monitor operations at a material handling facility, 

the apparatus including: a data analyzer to: monitor first data indicative of when a door 

associated with the material handling facility is in a non-closed state; monitor second data 

indicative of passage of at least one of a person or an object through a doorway associated with 

the door in the non-closed state; and a notification generator to generate a notification in 

response to the second data indicating no passage of at least one of the person or the object  
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through the doorway during a duration of time in which the first data indicates the door is in 

the non-closed state, the notification indicative of a false activation of the door. 

[0002c] There is provided an apparatus to monitor operations at a material handling facility, 

the apparatus including: a database to aggregate dock data associated with a plurality of docks 

of the material handling facility, the dock data including (1) an indication of operational states 

of equipment associated with the plurality of docks, (2) an indication of activity of personnel 

in proximity of the plurality of docks based on feedback from sensors associated with the 

plurality of docks, and (3) load information associated with trailers to be at least one of loaded 

or unloaded at ones of the plurality of docks; and a notification generator to: render a plurality 

of dock icons corresponding to the plurality of docks; and in response to a user selecting a first 

dock icon of the plurality of dock icons, render a menu of options for the user to select, the 

options presented in the menu to be dynamically updated based on the dock data. 

[0002d] According to a second aspect of the present invention, there is provided a computer 

readable medium comprising instructions that, when executed, cause a processor to at least: 

receive IO data communicated from a controller included at a dock of a material handling 

facility, the IO data including first data and second data, the processor to be remote from the 

controller; determine, based on the first data, whether a truck trailer is present at the dock of 

the material handling facility; determine, based on the second data, a condition associated with 

equipment at the dock, the second data being different than the first data; host a web page 

accessible by a client device remote from the dock and remote from the processor; and generate 

a notification based on whether the truck trailer is present and the condition associated with the 

equipment at the dock, the web page to include information associated with the notification.   

[0002e] There is provided a non-transitory computer readable medium comprising instructions 

that, when executed, cause a process to at least: monitoring first data indicative of when a door 

associated with the material handling facility is in a non-closed state; monitoring second data 

indicative of passage of at least one of  a person or an object through a doorway associated with 

the door in the non-closed state; and generating a notification in response to the second data 

indicating no passage of at least one of the person or the object through the doorway while the 

first data indicates the door is in the non-closed state, the notification indicative of a false 

activation of the door.  

[0002f] There is provided a non-transitory computer readable medium comprising instructions 

that, when executed, cause a process to at least: aggregating dock data associated with a 

plurality of docks of the material handling facility, the dock data including (1) an indication of 

operational states of equipment associated with the plurality of docks, (2) an indication of 

activity of personnel in proximity of the plurality of docks based on feedback from sensors  
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associated with the plurality of docks, and (3) load information associated with trailers to be at 

least one of loaded or unloaded at ones of the plurality of docks; rendering a plurality of dock 

icons corresponding to the plurality of docks; and in response to a user selecting a first dock 

icon of the plurality of dock icons, rendering a menu of options for the user to select, the options 

presented in the menu dynamically updated based on the dock data. 

[0002g] According to a third aspect of the present invention, there is provided a method to 

monitor operations at a material handling facility, the method including: receiving IO data 

communicated from a controller included at a dock of the material handling facility, the IO 

data including first data and second data; determining, by executing an instruction with 

processor circuitry and based on the first data, whether a truck trailer is present at the dock of 

the material handling facility, the processor circuitry to be remote from the controller; and 

determining, by executing an instruction with the processor circuitry and based on the second 

data, a condition associated with equipment at the dock, the second data being different than 

the first data; hosting a web page accessible by a client device remote from the dock and remote 

from the processor circuitry; and generating a notification based on whether the truck trailer is 

present and the condition associated with the equipment at the dock, the web page to include 

information associated with the notification.   

[0002h] There is provided a method to monitor operations at a material handling facility, the 

method including: monitoring first data indicative of when a door associated with the material 

handling facility is in a non-closed state; monitoring second data indicative of passage of at 

least one of a person or an object through a doorway associated with the door in the non-closed 

state; and generating a notification in response to the second data indicating no passage of at 

least one of the person or the object through the doorway while the first data indicates the door 

is in the non-closed state, the notification indicative of a false activation of the door.  

[0002i]  There is provided a method to monitor operations at a material handling facility, the 

method including: aggregating dock data associated with a plurality of docks of the material 

handling facility, the dock data including (1) an indication of operational states of equipment 

associated with the plurality of docks, (2) an indication of activity of personnel in proximity of 

the plurality of docks based on feedback from sensors associated with the plurality of docks, 

and (3) load information associated with trailers to be at least one of loaded or unloaded at ones 

of the plurality of docks; rendering a plurality of dock icons corresponding to the plurality of 

docks; and in response to a user selecting a first dock icon of the plurality of dock icons, 

rendering a menu of options for the user to select, the options presented in the menu 

dynamically updated based on the dock data. 

[0002j] There is provided an apparatus including: an IO network interface to receive IO data 

reported from a controller associated with a material handling facility, the IO data including a 

value for an IO parameter monitored by the controller; a web server to provide a first web page  
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to a first client device and a second web page to a second client device, the second web page 

different than the first web page, the first web page including first information based on the 

value of the IO parameter, the second web page including second information based on the 

value of the IO parameter, the web server to receive user input data entered via the first web 

page; and a push service manager to push the user input data to the second web page, the second 

information to be updated based on the user input data. 

[0002k] There is provided an apparatus including: an IO network interface to receive IO data 

reported from a controller associated with a material handling facility; a web server to provide 

a first web page to a first client device and a second web page to a second client device, the 

second web page different than the first web page; and a push service manager to push the IO 

data to both the first and second web pages based on a common string included in both the first 

and second web pages, the common string identifying a data stream to which the first and 

second web pages subscribe, the data stream associated with the IO data reported from the 

controller. 

[0002l] There is provided a system to monitor operation of a door associated with a material 

handling facility, including: a first sensor  to generate a first output, the first output indicating 

when the door is in a non-closed state; a second sensor to generate a second output, the second 

output indicating passage of at least one of a person or an object through a doorway associated 

with the door in the non-closed state; and a processor to receive the first and second outputs, 

the processor to detect a false activation of the door when the second output is not generated 

by the second sensor while the first output indicates the door is in the non-closed state.  

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] FIG. 1 illustrates an example material handling facility in which teachings disclosed 

herein may be implemented.   

[0004] FIG. 2 illustrates the example loading dock of FIG. 1 viewed from an exterior of the 

material handling facility.  

[0005] FIG. 3 illustrates the example loading dock of FIG. 1 viewed from an interior of the 

material handling facility with a trailer parked at the dock.   

[0006] FIG. 4 illustrates a cross-sectional side view of the example loading dock of FIG. 1 with 

the associated trailer of FIG. 3.   

[0007] FIG. 5 is a block diagram of the example management server(s) of FIG. 1. 

[0008] FIG. 6 is a block diagram of the example main server of FIG. 1. 

[0009] FIG. 7 is a block diagram of an example database associated with the example main 

server of FIG. 1.  
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[0010] FIG. 8 is a block diagram of the example video management system of the

example main server of FIG. 6.

[0011] FIG. 9 is a block diagram of the example event manager of the example main

server of FIG. 6.

[0012] FIG. 10 is a block diagram of an example distributed system that implements

teachings disclosed herein.

[0013] FIG. 11 is a block diagram of an example implementation of an example local

controller corresponding to any one of the controllers of FIG. 1.

[0014] FIGS. 12-15 are flowcharts representative of example machine readable

instructions for implementing the example main server of FIGS. 1, 6, and/or 10.

[0015] FIGS. 16-20 are flowcharts representative of example machine readable

instructions for implementing either the example main server of FIGS. 1, 6, and/or 10 or the

example local controller of FIG. 11.

[0016] FIGS. 21-59 illustrate example graphical user interfaces of several example

web pages hosted by the web server associated with the example main server(s) of FIGS. 1,

6, and/or 10.

[0017] FIG. 60 is a block diagram of an example processor platform structured to

execute the instructions of FIGS. 12-20 to implement the example main server(s) of FIGS. 1,

6, and/or 10.

[0018] FIG. 61 is a block diagram of an example processor platform structured to

execute the instructions of FIGS. 16-20 to implement the example local controller of FIG. 11.

[0019] In general, the same reference numbers will be used throughout the drawing(s)

and accompanying written description to refer to the same or like parts.

[0020] Descriptors "first," "second," "third," etc. are used herein when identifying

multiple elements or components which may be referred to separately. Unless otherwise

specified or understood based on their context of use, such descriptors are not intended to

impute any meaning of priority, physical order or arrangement in a list, or ordering in time

but are merely used as labels for referring to multiple elements or components separately for

ease of understanding the disclosed examples. In some examples, the descriptor "first" may

be used to refer to an element in the detailed description, while the same element may be

referred to in a claim with a different descriptor such as "second" or "third." In such

instances, it should be understood that such descriptors are used merely for ease of

referencing multiple elements or components.
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DETAILED DESCRIPTION

[0021] FIG. 1 illustrates an example material handling facility 100 in which teachings

disclosed herein may be implemented. The material handling facility 100 may be associated

with, for example, a storage warehouse, a distribution center, a manufacturing plant, a retail

store, etc. In the illustrated example, the material handling facility 100 includes a plurality of

loading docks 102 (two are shown) providing platforms for trucks to back up a trailer (or

truck bed) to enable the loading and/or unloading of materials between the inside of the

trailer and the material handling facility 100. FIG. 2 illustrates an example loading dock 102

viewed from an exterior of the material handling facility 100. FIG. 3 illustrates the example

loading dock 102 viewed from an interior of the material handling facility 100 with a trailer

300 parked at the dock 102. FIG. 4 illustrates a cross-sectional side view of the example

loading dock 102 with the associated trailer 300. As shown in FIGS. 1-4, the example dock

102 includes a door 104, a doorway barrier 106, a dock leveler 108, a vehicle restraint 110, a

presence/motion detector 112, and/or a notification system 114. In some examples, the dock

102 may be associated with and/or include other equipment such as, for example, fans, lights,

door seals, shelters, trailer stands, etc. In the illustrated example, the docks 102 include a

dock controller 116 to monitor and/or control the operation of the door 104, the doorway

barrier 106, the dock leveler 108, the vehicle restraint 110, the presence/motion detector 112,

the notification system 114 and/or other equipment associated with the dock. In some

examples, the dock controller 116 includes a display screen 117 to display information

associated with the components being monitored and/or controlled by the controller 116. The

display screen 117 may be a touchscreen in which a user may also input commands and/or

instructions to operate the controller and/or access specific information associated with the

controller, the dock, or the operations involving the dock. In some examples, the display

screen 117 may be incorporated into a different device that is separate from but in

communication with the dock controller 116. Although a single controller 116 is shown as

controlling all equipment associated with the dock 102, in some examples, each dock 102

may be associated with multiple controllers configured to control and/or monitor different

ones of the door 104, the doorway barrier 106, the dock leveler 108, the vehicle restraint 110,

the presence/motion detector 112, the notification system 114 and/or other equipment

associated withthe dock.
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[0022] The doors 104 associated with the docks 102 are moveable between open and

closed positions to selectively unblock or close off a doorway between an interior 118 of the

material handling facility 100 and an exterior environment 120. Thus, when the trailer 300 or

a truck bed is parked at the dock 102, the door 104 provides access to the trailer when the

door 104 is in the open position and prevents such access when in the closed position.

[0023] In some examples, the doors 104 are associated with one or more sensors

and/or door monitoring systems to facilitate the monitoring and control of the operation of the

doors 104. For example, one or more door status sensors may monitor and/or detect a status

of the door 104 (e.g., whether the door is fully open, fully closed, partially open, partially

closed, opening, or closing); one or more impact sensors may monitor and/or detect when the

door 104 has been struck (e.g., by a material handling vehicle (e.g., a forklift)); one or more

photoelectric eyes arranged on either side of the door 104 may monitor and/or detect the

passage of a person or object through the doorway when the door is open; one or more

motion and/or presence sensors may monitor and/or detect activity in an area proximate the

doorway; one or more radio frequency identification (RFID) sensors may monitor and/or

detect the identity of personnel, equipment, and/or material passing through the doorway; one

or more temperature sensors may monitor and/or detect the temperature on one or both sides

of the door 104; one or more airflow sensors may monitor and/or detect the flow of air

passing the door 104 (e.g., air passing the door when in an open or partially open position

and/or air leaking passed the door when in the closed position closed); one or more other

environmental sensors may monitor and/or detect pressure, humidity, pollutants, particulates,

chemicals, etc.; one or more actuator sensors may monitor and/or detect the energy

consumption and/or operation of a door actuator (e.g., a motor) used to open and/or close the

door; and one or more image and/or video sensors (e.g., a camera) may be implemented to

monitor and/or detect particular states of the dock based on image/video analysis. In some

examples, the dock controller 116 receives output signals from these sensors to monitor

and/or control the operation of the door 104.

[0024] In some examples, the doorway barrier 106 is constructed to provide a barrier

that extends across the doorway associated with the door 104. The doorway barrier 106 may

block passage through the doorway even when the door 104 is in the open position. The

doorway barrier 106 may be used in this manner as a safety precaution when, for example,

the door 104 is opened but there is no trailer parked at the dock 102 as shown in FIG. 2 or

when a trailer at the dock 102 is not restrained. The doorway barrier 106 may also extend
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across the doorway in front of the door 104 within the interior 118 of the material handling

facility 100 when the door 104 is closed to protect the door 104 by reducing the likelihood of

material handling equipment colliding with the door 104. In some examples, the doorway

barrier 106 is associated with a barrier sensor 302 (FIG. 3) that outputs a signal to the dock

controller 116 to indicate a status of the doorway barrier 106 (e.g., whether the barrier is in

active use and blocking the doorway (as shown in FIG. 2), stowed away to provide passage

through the doorway (as shown in FIGS. 3 and 4), or in some intermediate state). In some

examples, the barrier sensor 302 and/or a different sensor detects an impact (e.g., a force) on

the barrier 106 that may indicate a collision with the barrier.

[0025] Often, when a truck bed or trailer (e.g., the trailer 300 shown in FIGS. 3 and 4)

is parked at the dock 102, there may be a gap between the rear edge of the truck bed or trailer

and the outside face of the platform of the dock 102. The dock leveler 108 provides an

adjustable bridge to span this gap over which material handling equipment can travel between

the interior 118 of the material handling facility 100 and the trailer of the vehicle parked at

the dock 102. Furthermore, the dock leveler 108 may be vertically adjustable to act as a ramp

that accounts for trailers that have different heights relative to the platform of the dock 102.

In some examples, the dock leveler 108 includes one or more sensors to facilitate the

monitoring and control of the operation of the dock leveler 108. For example, a leveler

sensor may produce an output signal indicative of when the dock leveler 108 is in an active

state (extended to bridge the gap between the dock platform and a trailer as shown in FIGS. 3

and 4), an inactive state (when the leveler is in a stored position as shown in FIG. 2), or in

some intermediate state. In some examples, a trailer being pulled away from the dock 102

while the dock leveler 108 is in an active state is detected by a limit switch (e.g., detecting the

leveler dropping when the extended end is no longer supported by the trailer). In such

examples, an output of the limit switch may trigger the dock controller 116 to cause the dock

leveler 108 to retract to the stored position of the inactive state.

[0026] The vehicle restraints 110 associated with the docks 102 are positioned in the

exterior environment 120 to engage some part of the vehicle (e.g., the trailer 300) parked at

the dock 102 to reduce inadvertent movement of the vehicle (e.g., by the vehicle shifting as a

result of material handling equipment moving around within the trailer and/or by a driver

prematurely driving away from the platform). In some examples, the vehicle restraint 110

engages a rear impact guard (e.g., an ICC bar 400 as shown in FIG. 4) of the vehicle to

restrain the vehicle. In some examples, the vehicle restraint 110 engages a tire and/or any

-5-



WO 2019/173811 PCT/US2019/021514

other suitable portion of the vehicle. In some examples, the vehicle restraint 110 includes

one or more sensors to facilitate the monitoring and control of the operation of the vehicle

restraint 110. For example, a restraint sensor may produce an output signal indicative of

when the vehicle restraint 110 is in a locked position (e.g., in position to engage/restrain the

vehicle) or an unlocked position (e.g., stored away from the vehicle). Alternatively or in

addition, the restraint sensor(s) may produce an output signal indicative of the position of the

restraint relative to a reference point and/or the force(s) experienced by the restraint to

determine if the restraint is actively engaged/restraining the vehicle or not.

[0027] In the illustrated example of FIG. 1, the presence/motion detector 112

represents one or more presence or motion detector systems. In some examples, the

presence/motion detector 112 includes apresence detector system to detect the presence of

the trailer 300 located at the dock 102. The term "trailer" for purposes of discussion related

to sensing presence or motion thereof, pertains to a trailer which may or may not be

connected to a tractor or alternatively pertains to a vehicle with a cargo bay or platform. In

some examples, the presence of the trailer 300 is detected via one or more trailer sensors 202

(FIG. 2) positioned in the exterior environment 120 either on and/or adjacent the building of

the material handling facility 100. The trailer sensor(s) 202 may be implemented using any

suitable sensors such as, for example, photoelectric eyes, proximity sensors, motion sensors,

inductive loop sensors, a light detection and ranging (LIDAR) system, etc. In some

examples, the presence/motion detector 112 may include a presence detector system to detect

the presence of personnel/equipment (e.g., people on foot and/or driving material handling

equipment, autonomous vehicles, etc.) within a trailer 300 parked at the loading dock 102

(e.g., loading and/or unloading cargo) or outside the facility on the approach of the dock 102.

In some examples, the presence of personnel/equipment within the trailer 300 is detected

based on a motion sensor 204 (FIGS. 2-4) facing into the trailer fromaposition within the

material handling facility 100. Additionally or alternatively, the presence/motion detector

112 may include a presence detector system to detect the presence of

personnel/equipment/materials on the platform of the leveler 108, in the leveler pit and/or

otherwise in close proximity to the dock 102. In some examples, the presence of

personnel/equipment within the material handling facility 100 in proximity to the dock 102 is

detected based on motion sensors 304 (FIGS. 3 and 4) facing the leveler and/or surrounding

area. Additionally or alternatively, the presence of personnel/equipment/materials may be

detected within a leveler pit 402 (FIG. 4) underneath the dock leveler 108 (e.g., for levelers
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stored in a vertically upright position) based on one or more presence/motion sensors 404

within the leveler pit 402. In addition to detecting the presence of vehicles, personnel, or

material handling equipment, any one of the presence/motion systems represented by the

presence/motion detector 112 of FIG. 1 may be enabled to determine the movement (e.g.,

speed, direction, etc.), the position (e.g., proximity, orientation, etc.), the size, the shape,

and combinations thereof of vehicles, personnel, equipment, or other things (e.g., product,

materials) and may be capable of differentiating between these things.

etc.

[0028] The notification system 114 of the illustrated example may include multiple

separately functioning notification systems that include one or more visual indicators (e.g.,

lights, display screens, etc.) and/or one or more audible indicators (e.g., horns, bells, sirens,

speakers, etc.) to inform personnel near the docks 102 of particular circumstances, warnings,

events, and/or other conditions associated with some aspect or status of the dock 102 and/or

the vehicle located at the dock. Additionally or alternatively, some of the visual indicators

may be lights intended to illuminate and/or improve visibility of areas associated with the

docks 102 without indicating any particular circumstance or condition associated with the

docks. The visual and/or audible indicators of the notification system 114 may be located

within the interior 118 of the material handling facility 100 and/or located in the exterior

environment 120 outside of the material handling facility 100 depending on the purpose of

the indicators.

[0029] In some examples, at least some indicators within the material handling

facility are positioned and/or oriented towards the exterior environment 120 (e.g., on the end

of the arm associated with the motion sensor 204 shown in FIGS. 2-4) to illuminate, be

visible from, and/or heard from within an interior of a trailer parked at the dock 102 when the

door 104 is open. Such indicators may provide greater visibility to personnel entering the

trailer to load or remove cargo. Such indicators may also warn personnel within the trailer of

potential safety risks such as the vehicle restraint 110 not being engaged and/or of the

presence of people near the platform of the dock 102 that may not be visible from within the

trailer. Other indicators within the material handling facility 100 may be positioned and/or

oriented to illuminate, be visible from, and/or heard from areas within the interior 118 of the

facility (e.g., at the dock platform and/or surrounding area). Some such indicators may serve

as warnings of potential safety risks such as, for example, the vehicle restraint 110 not being

engaged and/or of the presence of someone in the trailer that may be about to come out
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unexpectedly. Additionally or alternatively, the indicators may indicate the operational state

of equipment associated with the dock 102.

[0030] In some examples, the notification system 114 of FIG. 1 includes a timing

indicator 306 (FIG. 3) positioned adjacent the door 104 that is visible from within the

material handling facility 100 to display a timer indicating how long a trailer has been parked

at the dock 102. In this manner, personnel may be informed of how much time is left until

detention and/or demurrage charges may start being incurred. In some examples, the timing

indicator 306 is implemented via the display screen 117 associated with the dock controller

116. In some examples, the timing indicator 306 may countdown instead of counting up. In

some examples, the timing indicator 306 may change appearance (e.g., change color, begin

flashing, etc.) and/or another indicator may be activated when the timer reaches a threshold to

indicate to personnel the near expiration of time related to a particular operational constraint

(e.g., the need to quickly finish loading and/or unloading the trailer). In some examples, the

timing indicator 306 may indicate (e.g., based on a color, flashing, etc.) a priority for loading

and/or unloading a trailer at the corresponding dock 102 relative to the loading and/or

unloading of other trailers at other docks 102. In some such examples, the prioritization may

be based on predicted time allocation and/or cost incursion across the docks 102 of the

material handling facility 100 in light of available operational resources (e.g., personnel on

hand, available material handling equipment, pick status, cross dock order status, etc.).

[0031] In some examples, one or more indicators are positioned on the outside of the

material handling facility 100 to illuminate, be visible from, and/or heard from areas external

to the docks 102. In some examples, such indicators may be lights that illuminate the area to

provide greater visibility for people in the exterior environment 120 (e.g., a driver backing a

trailer up to the dock 102). Additionally or alternatively, in some examples, the indicators

may be lights that provide warnings and/or guidance to people in the exterior environment

120. For example, as shown in FIG. 2, light indicators 206 on the exterior of the facility 100

include a stop (red) and go (green) light to direct a truck driver when a trailer (e.g., the trailer

300 of FIGS. 3 and 4) may be backed into the area adjacent the dock 102 and/or when the

trailer may be pulled away from the dock 102. In some examples, light and/or audible

indicators can be used to indicate to a driver when a vehicle restraint is in override, dock

equipment is undergoing maintenance, or there is someone/something in or near the path of

the trailer, etc. These conditions may be communicated via separate indicators, utilizing

different states of a common indicator (color/tone change, flashing/sounding pattern, etc.) or
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combinations thereof. Further, in some examples, indicators associated with the dock 102

include lights and/or audible alarms indicating to people standing near the dock approach

when a truck is backing in.

[0032] In some examples, the dock controller 116 controls the different indicators

associated with the notification system 114 based on one or more of the signals received from

the various sensors associated with the door 104, the doorway barrier 106, the dock leveler

108, the vehicle restraint 110, and/or the presence detector 112. For instance, in some such

examples, the dock controller 116 causes the light indicators 206 to provide a stop light (e.g.,

a red light) whenever the restraint signal indicates that the vehicle restraint 110 is active and

engaged with the trailer. As another example, if the door sensor indicates the door 104 is

opened when the presence detector 112 fails to detect a trailer parked at the dock 102, there is

a risk that the open door may lead to a drop-off of the dock platform. Accordingly, in some

such examples, the dock controller 116 may turn on a warning indicator to caution nearby

individuals of the exposed drop. However, in some such examples, the dock controller 116

may not trigger the warning indicator when the barrier sensor 302 provides a signal indicating

the doorway barrier 106 is in active use toto block passage through the opened doorway. Thus,

different signals output from different ones of the various sensors may be used in

combination to trigger a change in the activation or state of indicators associated with the

notification system 114 to provide warnings, notifications, and/or guidance to people in areas

associated with the dock 102.

While the material handling facility 100 includes the docks 102 with various[0033]

components and/or systems to facilitate the transfer of goods between a trailer and the

material handling facility 100, the material handling facility 100 of FIG. 1 also includes other

components and/or systems that facilitate the handling, movement, and/or storage of goods

within the interior 118 of the material handling facility 100. In some examples, these

components and/or systems may operate substantially independent of one another with

separate controllers to monitor and/or control their operation. In particular, as shown in FIG.

1, the material handling facility 100 includes one or more door controller(s) 122, heating,

ventilation, and air conditioning (HVAC) controller(s) 124, fan controller(s) 126, conveyor

controller(s) 128, and/or traffic controller(s) 130. In some examples, the material handling

facility 100 may include other equipment associated with the facility (e.g., smart barriers,

machine guards, building automation, lighting, fire and security systems, etc.) and respective

controllers.
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CLAIMS 

 1. An apparatus to monitor operations at a material handling facility, the 

apparatus comprising: 

an IO network interface to receive IO data communicated from a controller included 

at a dock of the material handling facility, the IO data including first data and second data;  

an event analyzer to: 

determine, based on the first data, whether a truck trailer is present at the dock 

of the material handling facility; and 

determine, based on the second data, a condition associated with equipment at 

the dock, the second data being different than the first data, the event analyzer to be remote 

from the controller;  

a web server to host a web page accessible by a client device remote from the 

dock and remote from the event analyzer; and 

a notification generator to generate a notification based on whether the truck trailer is 

present and the condition associated with the equipment at the dock, the web page to include 

information associated with the notification.   

2. The apparatus of claim 1, wherein the first data is generated by a first data 

source and the second data is generated by a second data source, the first data source being 

different than the second data source, the first data source corresponding to at least one of a 

first sensor at the dock, a vehicle restraint at the dock, a leveler at the dock, a light indicator, 

or a database for a dock management system associated with the material handling facility, 

the second data source corresponding to at least one of a second sensor at the dock different 

than the first sensor, the vehicle restraint, the leveler, the light indicator, or the database. 

3. The apparatus of claim 2, wherein the second data source corresponds to the 

second sensor, the second sensor to monitor operation of a door, the condition corresponding 

to whether the door is in a non-closed state, the notification generator to generate the 

notification when the first data indicates the trailer is not present at the dock while the second 

data indicates the door is in the non-closed state, the notification indicative of a drop-off 

hazard associated with the door.  

4. The apparatus of claim 3, wherein the event analyzer is to: 

determine, based on third data, whether a barrier is blocking passage through a 

doorway associated with the door in the non-closed state, the barrier being different than the 

door; and  
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inhibit generation of the notification when the third data indicates the barrier is 

blocking passage through the doorway. 

5. The apparatus of claim 2, wherein the second data source corresponds to the 

light indicator, the light indicator to switch between a first state when the vehicle restraint is 

in an engaged position and a second state when the vehicle restraint is in a stored position, the 

vehicle restraint to engage the trailer at the dock when the vehicle restraint is in the engaged 

position, the light indicator to switch to the first state when the vehicle restraint is put into an 

override mode regardless of whether the vehicle restraint is in the engaged position or the 

stored position, the notification generator to generate the notification in response to (1) the 

first data indicating the trailer is not present at the dock and (2) the second data indicating the 

light indicator is in the first state associated with the vehicle restraint being in the override 

mode, the notification indicative of the trailer being pulled away from the dock when the light 

indicator was in the first state. 

6. The apparatus of claim 2, wherein the second data source corresponds to the 

database, the database to store dock management data indicative of an assignment of different 

trailers to different docks of the material handling facility, the notification generator to 

generate the notification in response to the first data indicating the trailer is present at the 

dock when the second data indicates no trailer is assigned to the dock, the notification 

indicative of the trailer being at a wrong dock. 

7. The apparatus of claim 2, wherein the second data source corresponds to the 

second sensor, the second sensor to monitor activity within the trailer at the dock, the 

condition corresponding to a duration of non-activity sensed within the trailer, the 

notification generator to generate the notification in response to the duration exceeding a 

threshold. 

8. The apparatus of claim 2, wherein the event analyzer is to identify, based on 

third data, a user activation of a manually-initiated actuator that enables operation of first 

equipment associated with the dock, the second data source corresponding to the second 

sensor, the second sensor to monitor a state of second equipment in an interlock relationship 

with the operation of the first equipment, the condition corresponding to whether the state of 

the second equipment prevents the operation of the first equipment based on the interlock 

relationship, the notification generator to generate the notification in response to the user 

activation while the second data indicates the state of the second equipment prevents the 

operation of the first equipment. 
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9. The apparatus of claim 1, wherein the notification generator is to render 

information associated with the notification on a screen located proximate the dock. 

 

10. The apparatus of claim 1, further including an event logger to log an event in a 

database, the event associated with a content of the notification. 

11. The apparatus of claim 1, wherein the dock is a first dock, the controller is a 

first controller, the IO data is first IO data, and the IO network interface is to obtain second 

IO data from a second controller  associated with a second dock of the material handling 

facility, the web page to include information based on both the first IO data and the second 

IO data. 

12. The apparatus of claim 11, wherein the IO network interface obtains the first 

IO data and the second IO data via wireless communications from the first controller and the 

second controller. 

13. The apparatus of claim 1, further including a network communications 

interface to transmit the notification to the client devices independent of the web page. 

14. The apparatus of claim 1, wherein the web page is a first web page, the web 

server to host a second web page accessible by the client device, the second web page 

different than the first web page, the notification generator including a push service manager 

to automatically update information presented on the second web page based on user input 

data received via the first web page. 

15. The apparatus of claim 1, wherein the web page is a first web page, the web 

server to host a second web page accessible by the client device, the second web page 

different than the first web page, the notification generator including a push service manager 

to push the IO data to both the first and second web pages based on a common string included 

in both the first and second web pages, the common string identifying a data stream to which 

the first and second web pages subscribe, the data stream associated with the IO data reported 

from the controller. 

  

16. A computer readable medium comprising instructions that, when executed, 

cause a processor to at least: 

receive IO data communicated from a controller included at a dock of a material 

handling facility, the IO data including first data and second data, the processor to be remote 

from the controller; 
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determine, based on the first data, whether a truck trailer is present at the dock of the 

material handling facility;  

determine, based on the second data, a condition associated with equipment at the 

dock, the second data being different than the first data;  

host a web page accessible by a client device remote from the dock and remote from 

the processor; and 

generate a notification based on whether the truck trailer is present and the condition 

associated with the equipment at the dock, the web page to include information associated 

with the notification.   

17. The computer readable medium of claim 16, wherein the first data is generated 

by a first data source and the second data is generated by a second data source, the first data 

source being different than the second data source, the first data source corresponding to at 

least one of a first sensor at the dock, a vehicle restraint at the dock, a leveler at the dock, a 

light indicator, or a database for a dock management system associated with the material 

handling facility, the second data source corresponding to at least one of a second sensor at 

the dock different than the first sensor, the vehicle restraint, the leveler, the light indicator, or 

the database. 

18. The computer readable medium of claim 17, wherein the second data source 

corresponds to the second sensor, the second sensor to monitor operation of a door, the 

condition corresponding to whether the door is in a non-closed state, the instructions further 

causing the processor to generate the notification when the first data indicates the trailer is 

not present at the dock while the second data indicates the door is in the non-closed state, the 

notification indicative of a drop-off hazard associated with the door.  

19. The computer readable medium of claim 18, wherein the instructions further 

cause the processor to: 

determine, based on third data, whether a barrier is blocking passage through a 

doorway associated with the door in the non-closed state, the barrier being different than the 

door; and 

inhibit generation of the notification when the third data indicates the barrier is 

blocking passage through the doorway. 

20. The computer readable medium of claim 17, wherein the second data source 

corresponds to the light indicator, the light indicator to switch between a first state when the 

vehicle restraint is in an engaged position and a second state when the vehicle restraint is in a 
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stored position, the vehicle restraint to engage the trailer at the dock when the vehicle 

restraint is in the engaged position, the light indicator to switch to the first state when the 

vehicle restraint is put into an override mode regardless of whether the vehicle restraint is in 

the engaged position or the stored position, the instructions further causing the processor to 

generate the notification in response to (1) the first data indicating the trailer is not present at 

the dock and (2) the second data indicating the light indicator is in the first state associated 

with the vehicle restraint being in the override mode, the notification indicative of the trailer 

being pulled away from the dock when the light indicator was in the first state. 

21. The computer readable medium of claim 17, wherein the second data source 

corresponds to the database, the database to store dock management data indicative of an 

assignment of different trailers to different docks of the material handling facility, the 

instructions further causing the processor to generate the notification in response to the first 

data indicating the trailer is present at the dock when the second data indicates no trailer is 

assigned to the dock, the notification indicative of the trailer being at a wrong dock. 

22. The computer readable medium of claim 17, wherein the second data source 

corresponds to the second sensor, the second sensor to monitor activity within the trailer at 

the dock, the condition corresponding to a duration of non-activity sensed within the trailer, 

the instructions further causing the processor to generate the notification in response to the 

duration exceeding a threshold. 

23. The computer readable medium of claim 17, wherein the instructions further 

cause the processor to: 

identify, based on third data, a user activation of a manually-initiated actuator that 

enables operation of first equipment associated with the dock, the second data source 

corresponding to the second sensor, the second sensor to monitor a state of second equipment 

in an interlock relationship with the operation of the first equipment, the condition 

corresponding to whether the state of the second equipment prevents the operation of the first 

equipment based on the interlock relationship; and 

generate the notification in response to the user activation while the second data 

indicates the state of the second equipment prevents the operation of the first equipment. 

24. The computer readable medium of claim 16, wherein generating the 

notification includes rendering information associated with the notification on a screen 

located proximate the dock. 
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25. The computer readable medium of claim 16, wherein the dock is a first dock, 

the controller is a first controller, the IO data is first IO data, and the instructions further 

cause the processor to obtain second IO data from a second controller associated with a 

second dock of the material handling facility, the web page to include information based on 

both the first IO data and the second IO data. 

26. The computer readable medium of claim 16, wherein the instructions further 

cause the processor to cause transmission of the notification to the client devices independent 

of the web page. 

27. The computer readable medium of claim 16, wherein the web page is a first 

web page, and the instructions further cause the processor to: 

host a second web page accessible by the client device, the second web page different 

than the first web page; and 

automatically update information presented on the second web page based on user 

input data received via the first web page. 

28. The computer readable medium of claim 16, wherein the web page is a first 

web page, and the instructions further cause the processor to:  

host a second web page accessible by the client device, the second web page different 

than the first web page; and  

push the IO data to both the first and second web pages based on a common string 

included in both the first and second web pages, the common string identifying a data stream 

to which the first and second web pages subscribe, the data stream associated with the IO 

data reported from the controller. 

 

29. A method to monitor operations at a material handling facility, the method 

comprising: 

receiving IO data communicated from a controller included at a dock of the material 

handling facility, the IO data including first data and second data; 

determining, by executing an instruction with processor circuitry and based on the 

first data, whether a truck trailer is present at the dock of the material handling facility, the 

processor circuitry to be remote from the controller;  

determining, by executing an instruction with the processor circuitry and based on the 

second data, a condition associated with equipment at the dock, the second data being 

different than the first data;  
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hosting a web page accessible by a client device remote from the dock and remote 

from the processor circuitry; and 

generating a notification based on whether the truck trailer is present and the 

condition associated with the equipment at the dock, the web page to include information 

associated with the notification.   

30. The method of claim 29, wherein the first data is generated by a first data 

source and the second data is generated by a second data source, the first data source being 

different than the second data source, the first data source corresponding to at least one of a 

first sensor at the dock, a vehicle restraint at the dock, a leveler at the dock, a light indicator, 

or a database for a dock management system associated with the material handling facility, 

the second data source corresponding to at least one of a second sensor at the dock different 

than the first sensor, the vehicle restraint, the leveler, the light indicator, or the database. 

31. The method of claim 30, wherein the second data source corresponds to the 

second sensor, the second sensor to monitor operation of a door, the condition corresponding 

to whether the door is in a non-closed state, the method further including generating the 

notification when the first data indicates the trailer is not present at the dock while the second 

data indicates the door is in the non-closed state, the notification indicative of a drop-off 

hazard associated with the door.  

32. The method of claim 31, further including: 

determining, based on third data, whether a barrier is blocking passage through a 

doorway associated with the door in the non-closed state, the barrier being different than the 

door; and 

inhibiting generation of the notification when the third data indicates the barrier is 

blocking passage through the doorway. 

33. The method of claim 30, wherein the second data source corresponds to the 

light indicator, the light indicator to switch between a first state when the vehicle restraint is 

in an engaged position and a second state when the vehicle restraint is in a stored position, the 

vehicle restraint to engage the trailer at the dock when the vehicle restraint is in the engaged 

position, the light indicator to switch to the first state when the vehicle restraint is put into an 

override mode regardless of whether the vehicle restraint is in the engaged position or the 

stored position, the method further including generating the notification in response to (1) the 

first data indicating the trailer is not present at the dock and (2) the second data indicating the 

light indicator is in the first state associated with the vehicle restraint being in the override 
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mode, the notification indicative of the trailer being pulled away from the dock when the light 

indicator was in the first state. 

34. The method of claim 30, wherein the second data source corresponds to the 

database, the database to store dock management data indicative of an assignment of different 

trailers to different docks of the material handling facility, the method further including 

generating the notification in response to the first data indicating the trailer is present at the 

dock when the second data indicates no trailer is assigned to the dock, the notification 

indicative of the trailer being at a wrong dock. 

35. The method of claim 30, wherein the second data source corresponds to the 

second sensor, the second sensor to monitor activity within the trailer at the dock, the 

condition corresponding to a duration of non-activity sensed within the trailer, the method 

further including generating the notification in response to the duration exceeding a 

threshold. 

36. The method of claim 30, further including: 

determining, based on third data, a user activation of a manually-initiated actuator that 

enables operation of first equipment associated with the dock, the second data source 

corresponding to the second sensor, the second sensor to monitor a state of second equipment 

in an interlock relationship with the operation of the first equipment, the condition 

corresponding to whether the state of the second equipment prevents the operation of the first 

equipment based on the interlock relationship; and 

generating the notification in response to the user activation while the second data 

indicates the state of the second equipment prevents the operation of the first equipment. 

37. The method of claim 29, wherein generating the notification includes 

rendering information associated with the notification on a screen located proximate the 

dock. 

38. The method of claim 29, wherein the dock is a first dock, the controller is a 

first controller, the IO data is first IO data, and the method further includes obtaining second 

IO data from a second controller associated with a second dock of the material handling 

facility, the web page to include information based on both the first IO data and the second 

IO data. 

39. The method of claim 38, wherein the obtaining of the first IO data and the 

second IO data is accomplished via wireless communications from the first controller and the 

second controller. 
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40. The method of claim 29, further including transmitting the notification to the 

client devices independent of the web page. 

41. The method of claim 29, wherein the web page is a first web page, and the 

method further includes: 

hosting a second web page accessible by the client device, the second web page 

different than the first web page; and 

automatically updating information presented on the second web page based on user 

input data received via the first web page. 

42. The method of claim 29, wherein the web page is a first web page, and the 

method further includes:  

hosting a second web page accessible by the client device, the second web page 

different than the first web page; and  

pushing the IO data to both the first and second web pages based on a common string 

included in both the first and second web pages, the common string identifying a data stream 

to which the first and second web pages subscribe, the data stream associated with the IO 

data reported from the controller. 
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