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METHODS AND APPARATUS FOR 
ASSOCIATING A VIRTUAL WHITE LINE 
(VW L) IMAGE WITH CORRESPONDING 

TICKET INFORMATION FOR AN 
EXCAVATION PROJECT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the bene?t, under 35 U.S.C. §119 
(e), of US. Provisional Application Ser. No. 61/151,769, 
entitled “MULTI-GENERATIONAL VIRTUAL WHITE 
LINES (VWL) FOR DELIMITING PLANNED EXCAVA 
TION SITES OF STAGED EXCAVATION PROJECTS,” 
?led on Feb. 1 1, 2009, Which is hereby incorporated herein by 
reference in its entirety. 

BACKGROUND 

Excavators are required to notify underground facility 
oWners in advance of their excavation activities and to 
describe and communicate the geographic area of those 
activities to the underground facility oWners. As a result, 
excavators may submit a Work order (i.e., locate request or 
ticket) to, for example, a one-call center, Which serves as 
noti?cation to underground facility oWners. A locate request 
(or ticket) may be any communication or instruction to per 
form a locate operation at a certain dig area, Which is any 
speci?ed geographic area Within Which excavation may 
occur. One call centers may receive locate requests from 
excavators via electronic delivery or verbally through a tele 
phone conversation betWeen the excavator and a human call 
center operator. Whether communicated electronically or 
verbally, excavators must describe the planned geographic 
locations of dig areas. This description may be ultimately 
reduced to text, Which, along With other data about a locate 
request, is communicated to the appropriate locate service 
provider. 

Textual descriptions of dig areas can be very imprecise as 
to exact physical locations. In addition, addresses Which are 
provided may be unclear, indicating only cross streets and 
vague descriptions of the extent of the dig area. Therefore, 
When a locate request is submitted by an excavator, it may be 
bene?cial for the excavator to supplement the locate request 
With a visit to the site of the dig area for the purpose of 
delimiting and/or otherWise indicating the particular geo 
graphic location of the proposed excavation. For example, 
marks may be used to physically delimit a dig area. These 
marks may consist of chalk or paint that is applied to the 
surface of the ground, and are generally knoWn as “White 
lines.” The delimited dig area indicates to a locate technician 
the extent of the boundaries Where a locate operation is to be 
performed according to the locate request that Was submitted 
by the excavator. 

HoWever, the use of these physical White lines to physically 
delimit the dig area may be limited. For example, these physi 
cal White lines provide only a temporary indication of the dig 
area, as the physical White lines may deteriorate or be elimi 
nated over time by such events as precipitation, excessive 
pedestrian or vehicle traf?c, erosion, the excavation process, 
or numerous other events. Therefore, a need exists for 
improved Ways of delimiting and/ or otherWise indicating the 
proposed excavation site in a more permanent and/ or repro 
ducible manner. 

Further, certain excavation projects may be suitably large 
to require that locate operations be performed in multiple 
stages and/or phases over a period of time. In one example, an 
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excavation project along several miles of a highWay may be 
performed over several days, Weeks, and/ or months. In 
another example, an excavation project of a large residential 
or commercial subdivision again may be performed over 
several days, Weeks, and/or months. The request for locate 
operations With respect to a multiple-stage excavation project 
that spans a period of time may be submitted via multiple 
individual tickets. Alternatively, this request for may be sub 
mitted under a single ticket, Which is hereafter referred to as 
a “project ticket.” The locate operations With respect to mul 
tiple-stage excavation projects must be coordinated betWeen 
excavators and locate personnel, such as locate technicians. 
For example, throughout the multiple stages of the excavation 
project there may be communication betWeen excavators and 
locate technicians about the location of the respective subsec 
tions of the overall dig area to be located and about the timing 
of the respective locate operations. Further, at each stage of 
the project, excavators may delimit and/or otherWise indicate 
the respective subsections of the overall dig area to be located 
using physical White lines. 

Currently, With respect to multiple-stage excavation 
projects, the communication process betWeen excavators and 
locate technicians may be poorly coordinated due to poor 
infrastructure and, therefore, the day-to -day activities of 
excavators and locate personnel may be poorly synchronized. 
As a result, there is a risk of locate operations occurring at the 
Wrong subsections of the project dig area and/or at the Wrong 
times. This leads to poor operating ef?ciencies and, perhaps, 
lost pro?t With respect to both excavation companies and 
locate companies. Furthermore, excavators may perform the 
planned excavation With a certain amount of uncertainty as to 
Whether a certain locate operation of the project ticket is 
complete and With limited con?dence that the certain locate 
operation of the project ticket has been performed satisfacto 
rily. As a result, there is a certain amount of risk of damage to 
underground facilities. 

Consequently, a need exists for improved synchronization 
betWeen excavators and locate personnel With respect to mul 
tiple-stage excavation projects in order to better coordinate 
the day-to-day activities, thereby improving operating e?i 
ciency. Further, a need exists for improved communication 
mechanisms betWeen excavators and locate personnel With 
respect to project tickets in order to improve e?iciency; 
reduce uncertainty and, thereby, reduce the risk of damage to 
underground facilities; and improve information exchange 
for making better and more timely decisions With respect to 
allocating resources. 

SUMMARY 

Various embodiments of the present invention are directed 
to methods, apparatus and systems for creating an electronic 
record relating to a geographic area including one or more dig 
areas to be excavated or otherWise disturbed. As part of the 
electronic record, the dig areas are somehoW identi?ed With 
respect to its immediate surroundings in the geographic area. 
For example, to create such an electronic record, one or more 
input images relating to the geographic area including the dig 
areas may be utiliZed. For example, source data representing 
one or more input images of a geographic area including the 
dig area is received and/or processed so that the input 
image(s) may be displayed on a display device. At least one 
dig area is then indicated in some manner on the displayed 
input image(s) so as to generate one or more marked-up 
images constituting at least a portion of the electronic record. 

In some implementations of the inventive concepts dis 
closed herein, the electronic record may include a variety of 


































