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METHODS AND APPARATUS FOR 
GENERATING AN ELECTRONIC RECORD 
OF A MARKING OPERATION BASED ON 

MARKING DEVICE ACTUATIONS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the bene?t, under 35 U.S.C. §119 
(e), ofU.S. Provisional Application Ser. No. 61/102,151, ?led 
on Oct. 2, 2008, entitled “Data acquisition system for and 
method of analyzing marking operations based on marking 
device actuations,” Which is incorporated by reference herein 
in its entirety. 

BACKGROUND 

Field service operations may be any operation in Which 
companies dispatch technicians and/or other staff to perform 
certain activities, for example, installations, services and/or 
repairs. Field service operations may exist in various indus 
tries, examples of Which include, but are not limited to, net 
Work installations, utility installations, security systems, con 
struction, medical equipment, heating, ventilating and air 
conditioning (HVAC) and the like. 
An example of a ?eld service operation in the construction 

industry is a so-called “locate and marking operation,” also 
commonly referred to more simply as a “locate operation” (or 
sometimes merely as “a locate”). In a typical locate operation, 
a locate technician visits a Work site in Which there is a plan to 
disturb the ground (e. g., excavate, dig one or more holes 
and/ or trenches, bore, etc.) so as to determine a presence or an 
absence of one or more underground facilities (such as vari 
ous types of utility cables and pipes) in a dig area to be 
excavated or disturbed at the Work site. In some instances, a 
locate operation may be requested for a “design” project, in 
Which there may be no immediate plan to excavate or other 
Wise disturb the ground, but nonetheless information about a 
presence or absence of one or more underground facilities at 
a Work site may be valuable to inform a planning, permitting 
and/ or engineering design phase of a future construction 
project. 

In many states, an excavator Who plans to disturb ground at 
a Work site is required by laW to notify any potentially 
affected underground facility oWners prior to undertaking an 
excavation activity. Advanced notice of excavation activities 
may be provided by an excavator (or another party) by con 
tacting a “one-call center.” One-call centers typically are 
operated by a consortium of underground facility oWners for 
the purposes of receiving excavation notices and in turn noti 
fying facility oWners and/or their agents of a plan to excavate. 
As part of an advanced noti?cation, excavators typically pro 
vide to the one-call center various information relating to the 
planned activity, including a location (e. g., address) of the 
Work site and a description of the dig area to be excavated or 
otherWise disturbed at the Work site. 
A locate operation typically is initiated as a result of an 

excavator providing an excavation notice to a one-call center. 
An excavation notice also is commonly referred to as a 
“locate request,” and may be provided by the excavator to the 
one-call center via an electronic mail message, information 
entry via a Website maintained by the one-call center, or a 
telephone conversation betWeen the excavator and a human 
operator at the one-call center. The locate request may include 
an address or some other location-related information 
describing the geographic location of a Work site at Which the 
excavation is to be performed, as Well as a description of the 
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2 
dig area (e. g., a text description), such as its location relative 
to certain landmarks and/or its approximate dimensions, 
Within Which there is a plan to disturb the ground at the Work 
site. One-call centers similarly may receive locate requests 
for design projects (for Which, as discussed above, there may 
be no immediate plan to excavate or otherWise disturb the 
ground). 

Using the information provided in a locate request for 
planned excavation or design projects, the one-call center 
identi?es certain underground facilities that may be present at 
the indicated Work site. For this purpose, many one-call cen 
ters typically maintain a collection “polygon maps” Which 
indicate, Within a given geographic area over Which the one 
call center has jurisdiction, generally Where underground 
facilities may be found relative to some geographic reference 
frame or coordinate system. 

Polygon maps typically are provided to the one-call centers 
by underground facilities oWners Within the jurisdiction of the 
one call center (“members” of the one-call center). A one-call 
center ?rst provides the facility oWner/member With one or 
more maps (e. g., street or property maps) Within the jurisdic 
tion, on Which are superimposed some type of grid or coor 
dinate system employed by the one-call center as a geo 
graphic frame of reference. Using the maps provided by the 
one-call center, the respective facilities oWners/members 
draW one or more polygons on each map to indicate an area 
Within Which their facilities generally are disposed under 
ground (Without indicating the facilities themselves). These 
polygons themselves do not precisely indicate geographic 
locations of respective underground facilities; rather, the area 
enclosed by a given polygon generally provides an over 
inclusive indication of Where a given facilities oWner’ s under 
ground facilities are disposed. Different facilities oWners/ 
members may draW polygons of different siZes around areas 
including their underground facilities, and in some instances 
such polygons can cover appreciably large geographic 
regions (e.g., an entire subdivision of a residential area), 
Which may further obfuscate the actual/precise location of 
respective underground facilities. 

Based on the polygon maps collected from the facilities 
oWners/members, the one-call center may in some instances 
create composite polygon maps to shoW polygons of multiple 
different members on a single map. Whether using single 
member or composite polygon maps, the one-call center 
examines the address or location information provided in the 
locate request and identi?es a signi?cant buffer Zone around 
an identi?ed Work site so as to make an over-inclusive iden 
ti?cation of facilities oWners/members that may have under 
ground facilities present (e.g., to err on the side of caution). In 
particular, based on this generally over-inclusive buffer Zone 
around the identi?ed Work site (and in some instances signi? 
cantly over-inclusive buffer Zone), the one-call center con 
sults the polygon maps to identify Which member polygons 
intersect With all or a portion of the buffer Zone so as to notify 
these underground facility oWners/members and/or their 
agents of the proposed excavation or design project. Again, it 
should be appreciated that the buffer Zones around an indi 
cated Work site utiliZed by one-call centers for this purpose 
typically embrace a geographic area that includes but goes 
Well beyond the actual Work site, and in many cases the 
geographic area enclosed by a buffer Zone is signi?cantly 
larger than the actual dig area in Which excavation or other 
similar activities are planned. Similarly, as noted above, the 
area enclosed by a given member polygon generally does not 
provide a precise indication of Where one or more under 
ground facilities may in fact be found. 


























































