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Accurate and consistent pavement condition evaluations are essential for developing reliable
pavement maintenance management systems. The Georgia Department of Transportation
(GDOT) has developed a Pavement Condition Evaluation System (PACES) to meet this need.
PACES has been used to evaluate the pavement conditions on the entire highway system in
Georgia annually since 1986, and the results have been used for developing the maintenance
plans. As a part of the development of the Transportation Information System and the imple-
mentation of the Information Technology (IT) initiatives currently undertaken by the GDOT,
a computerized pavement condition evaluation system (COPACES) was developed in 1998,
which incorporated all the features of PACES. Through the utilization of IT, the management
of the state’s highway pavement maintenance program has been greatly enhanced by incorpo-
rating many additional features into COPACES. COPACES was successfully implemented in
early 1999 for evaluating the pavement conditions for all asphalt pavements in the Georgia
highway system. This paper presents the main features of COPACES and the implementation
of this system by GDOT. Additional features that are currently under development for

COPACES are also described in this paper.
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INTRODUCTION

Consistent and accurate field pavement condition
evaluation survey is an essential component for build-
ing a reliable pavement maintenance management
system. After collecting the pavement condition sur-
vey data, it is also important that these data can be
efficiently analyzed to produce the information which
can be used to assist maintenance engineers to
develop maintenance strategies, including prioritiza-
tion, budgeting, and selection of proper maintenance
and rehabilitation methods.

GDOT has developed a Pavement Condition Eval-
uation System (PACES) (GDOT, 1990) and used it to
evaluate the pavement conditions annually for the
entire highway systém in Georgia for the past 12
years. A highway project is divided into several seg-
ments of approximately one-mile, and the pavement
surface distresses for each segment are evaluated. A
project rating is then calculated from the survey
results. The project ratings together with traffic vol-
ume and other relevant parameters are used to estab-
lish the maintenance priority. After the projects
selected for maintenance have been determined,
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appropriate rehabilitation methods are determined for
these projects based on the type and severity of the
distress present in the pavements. This procedure has
been used by the Office of Maintenance of GDOT for
developing and conducting the preventive mainte-
nance program.

One of the tasks of the Information Technology ini-
tiatives currently undertaken by the GDOT is to
enhance the management of the existing pavement
condition evaluation system and to provide a more
congistent decision methodology for rehabilitation
strategies. A computerized pavement condition evalu-
ation system (COPACES) was developed in 1998 by
Georgia Tech to meet this objective. COPACES was
successfully implemented in early 1999 for evaluat-
ing the pavement conditions for all asphalt pavements
in the Georgia highway system.

This paper focuses on the pavement condition eval-
uation system conducted by GDOT. The rehabilita-
tion program is only lightly addressed here due to the
fact that GDOT, working with Georgia Tech, is cur-
rently undergoing an extensive revision of the rehabil-
itation criteria. A brief summary of the PACES
developed by GDOT is presented first, and the main
features of COPACES are presented to highlight the
improvements of this system over the PACES and the
benefits of using this system for managing the state’s
highway pavement maintenance program. The experi-
ence of implementing COPACES by GDOT is pre-
sented. Additional features that are currently under
development for COPACES are also presented.

EXISTING PAVEMENT CONDITION
EVALUAION SYSTEM (PACES)

GDOT has performed pavement condition evalua-
tions annually since 1986 using PACES developed by
GDOT (GDOT, 1990). PACES was designed to
record the severity and extent of various types of sur-
-face distress of asphalt pavements at the time the sur-
vey is made. The system standardizes the terminology
for the types of distresses that can be found on asphalt
pavements in Georgia and defines various levels of

severity for these distresses. The following are the
distress types recognized by PACES:

Rut Depth Raveling

Load Cracking Edge Distress

Block Cracking Bleeding/Flushing
Reflection Cracking Corrugations/Pushing

Patches and Potholes Loss of Section

PACES uses three levels of spatial units in manag-
ing the data, a sampling section, a segment, and a
project. A project, usually several miles long, is
divided into one-mile segments for rating purposes.
Exceptions to this are the beginning and ending seg-
ments of a project which can be less than one mile, or
when drastic changes in pavement conditions occur
within a mile and shorter rating segments are used to
get a more representative rating of pavement condi-
tions. A representative 100-ft (30 m) section is
selected within each segment by the rater during the
field survey. A rater first drives through the entire
segment to take a look at the general pavement condi-
tion and identify the representative distresses. The
rater will then drives back to select a representative
100-ft sampling section to conduct the survey. Results
of the distress survey of this 100-ft section represent
the averaged distress conditions of that segment. The
distresses recorded for all the segments are then aver-
aged to obtain the representative pavement condition
for that project, and a project rating is then deter-
mined from deduct values which have been estab-
lished for each distress and severity level. PACES
only calculates the project rating and does not calcu-
late the rating for each segment. The procedures used
for the annual PACES survey are summarized below.

(1) Perform PACES training for all the personnel
to be participating in the field PACES survey. The
PACES manual and a set of slides covering all the
types and severity levels of pavement distresses
are used for the annual one-day PACES training
session. Multiple training sessions are offered at
different sites.

(2) After the training session, the field survey is
scheduled and coordinated by each District Office.
During the field survey, the rater records all the
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FIGURE 1 PACES Field Survey Form for Recording Distresses on Each Segment Rating (Partial)

relevant data including basic project information,
and detailed pavement distresses for each segment
on the rating forms as shown in Figure 1.

(3) Distress survey results for all the segments
within the project limits are used to calculate the
average values of the extent of different severity
level of each type of distress. The PACES project
rating is then manually calculated based on these
averaged values. The engineer in the Area Office
conducts the survey for the entire route system.
(4) The data recorded in the survey forms are
typed and entered into a computer and transmitted
from the area office to the District Office. Based
on the survey done by the Area Office, the engi-
neer in District Office further conducts the second
PACES survey for those projects with the rating
value less than 75 to confirm the survey results
done by the Area Office.

(5) Field PACES survey data from each District
Office are then transmitted to the Office of Main-
tenance (Central Office). The engineer in the Cen-
tral Office performs additional field survey for the
projects with the rating value less than 70 and for
the projects requiring further confirmation.

(6) The Office of Maintenance uses the project
ratings for all the projects within the state’s high-
way system as one of the important factors for pri-
oritizing the maintenance program and for
allocating the maintenance budget for the coming
year.

The following example illustrates procedures used
in PACES for identifying and measuring distress,
determining project average, and computing project
rating for Load Cracking (LC). As described in
PACES, LC is caused by repeated heavy wheel loads
and always occurs in the wheelpath. There are 4
severity levels for LC. Level 1 LC patterns are gener-
ally tight single longitudinal cracks in the wheelpaths.
Level 2 LC is wider than level 1 cracks and occurs
only in the wheelpaths. Level 3 generally has three or
more longitudinal cracks in the wheelpath with many
interconnecting transverse cracks. Level 4 has the
definite “alligator hide” pattern, but has deteriorated
to the point that small polygons are beginning to pop
out. The LC is measured as a percent occurrence of
the total sample area to the nearest 5%. Each wheel-
path of the 100-feet long sample area represents 50%
of the total area. Therefore, if LC occurred for the full
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length of one wheelpath or for half the length of each
wheelpath, the total amount of LC to be recorded is
50% in either case. The extent of the load cracking
with different severity levels for each segment in a
project is identified and recorded. The project average
for each of the four severity levels is computed by
totaling the values in each segment distress and divid-
ing by the number of segments which have been
rated. The deduct values for LC at different severity
levels are as shown in Table I. The highest deduct
value in a project is used to define the overall value of
LC deduct points. The deduct points for the different
distress types are totaled and subtracted from 100 to
determine the project rating. The distress description,
distress measurement, ways to compute project aver-
age for each distress, and examples to compute
project rating are described in great detail in PACES
(GDOT, 1990).

The annual PACES survey has provided the vital
data for establishing the annual maintenance program
for the state’s highway system. GDOT does recognize
certain areas in PACES that can be improved, particu-
larly with the advent of information technology.
Those areas are listed below.

¢ The annual one-day PACES training is time con-
suming and is not adequate, particularly for the
engineers participating in the PACES for the first
time, to achieve the proficiency level necessary to
ensure accurate and consistent data acquisition.

¢ There is a lack of data integrity verification proc-
ess.

* Annual Average Daily Traffic (AADT) is a
required input data for each project in the existing
PACES. It is obtained and typed in manually from
another source (the road characteristics system).
This is time consuming and susceptible to errors.

¢ The current project rating calculation is done man-
ually, which is cumbersome and time consuming
and makes it impractical to calculate each individ-
ual segment rating in the project.

» There is a need for a more systematic approach for
determining the rehabilitation methods. Currently
the decision is made by the experienced engineers
based on their past practices.

TABLE I Deduct Values for Load Cracking with Different Severity
Levels (only the extents with 5% increment listed in this table)

Severity
Levell Level2 Level3 Level4
Extent(%)

1 1 3 5 6
5 4 8 13 18
10 6 12 20 27
15 7 15 24 33
20 8 17 28 39
25 9 19 31 43
30 10 21 34 48
35 11 23 37 53
40 13 26 42 59
>=45 15 30 50 70

* Relevant tables and graphs for the PACES data are
difficult to generate for analysis and for reporting
purposes.

COMPUTERIZED PAVEMENT CONDITION
EVALUATION SYSTEM (COPACES) |

In response to the needs for improving the existing
approach, the authors have developed a computerized
pavement condition evaluation system (COPACES)
to provide the necessary enhancement for PACES.
COPACES consists of four main modules: Distress
Identification, Data Entry and Management, PACES
Manual, and COPACES Tutorial as shown in
Figure 2. The Distress Identification module provides
guidance to help the user learn how to identify differ-
ent types, severity level, and extent of pavement dis-
tress according to that specified in PACES. The Field
Entry and Data Management module provides various
functions for field survey data input, computing seg-
ment and project ratings, determining rehabilitation
methods, visualizing the segment and project infor-
mation and generating tables and graphs. The PACES
Manual module is the electronic format of the PACES
manual with the on-line help. The COPACES Tutorial
module provides step-by-step guidance for using
COPACES.
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FIGURE 2 Screen Showing the Four Modules in COPACES (See Color Plate I at the back of this issue)

In the course of developing COPACES, GDOT
engineers have been closely involved at the various
stages of development to ensure the needs and the
concerns of the user are properly addressed. The main
features of the Distress Identification Module and the
Field Data Entry and Management Module are
described below.

Distress Identification Module

The purpose of this module is to assist the user to gain
proficiency in identifying the type, extent, and sever-
ity level of the various distresses specified in PACES.
This module can be used as a stand alone or in con-
junction with the lectures in a classroom setting for

training, and can alsd be used during the PACES field
survey. The following describes the main features of-
this module.

Figure 3 shows the first screen after opening this
module from the start screen (Figure 2). There are
eleven main categories of distresses listed on this
screen. They are (1) Load cracking, (2) Block/trans-
verse cracking, (3) Reflection cracking, (4) Combina-
tion of load cracking and block/transverse cracking,
(5) Edge distress, (6) Rut depth, (7) Raveling, (8)
Bleeding/flushing, (9) Corrugation/pushing, (10)
Loss of section, and (11) Patches and potholes. By
selecting a distress from this screen, users can access
the information for the general description of the dis-
tress, how to measure it, and the images of various
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FIGURE 3 Screen for Selecting a Distress Type (See Color Plate II at the back of this issue)

severity levels about this distress. For example,
selecting load cracking opens the load cracking main
screen shown in Figure 4. This screen describes the
main characteristics of load cracking and how to
measure this distress. This screen also lists all the
severity levels for this distress. Selecting any one of
the severity levels opens the next screen for the
detailed information about the selected severity level.
For example, the user selects Level 1 Load Cracking
from Figure 4. This opens the screen shown in
Figure 5, which provides more detailed information
and illustrations characterizing Level 1 load cracking.
Additional selections are provided from this screen
for more information. For example, selecting the
“How to Measure % Distress” button opens to
another screen (not shown) which provides detailed

instructions for determining the total length and the %
of Level 1 load cracking. The user can visualize dif-
ferent images of the Level 1 load cracking, as shown
in Figure 6, by selecting the “View Image” button in
Figure 5. Any image displayed in Figure 6 can be
magnified by clicking that image. The functions illus-
trated above for Load Cracking are also provided for
all other types of distresses.

This module organizes PACES information sys-
tematically and uses texts, illustrations and color
images with user-friendly interfaces to effectively
present the PACES distress identification. This mod-
ule can be used as a supplement to, or replacement of
the current PACES training in the classroom setting.
Instead of conducting one-day training in multiple
sites, this module would allow the users to learn and
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FIGURE 4 Screen for Distress Type, Load Cracking, and Measurement Descriptions (See Color Plate III at the back of this issue)

refresh PACES distress identification any time at their
convenience. Also, during the PACES field survey,
the user can use this module to more accurately and
correctly identify the type, severity level, and extent
of the distress.

Data Entry and Management Module

This module includes five main menu items: Data-
base, Input, View, Output, and Help. Each main menu
item includes several sub-menu items as shown in
Table II. Through these menu items the following
functions are provided.

* It serves as PACES field survey data logging sys-
tem, electronically recording the data on the form
shown in Figure 1.

» It provides the capability for automatically com-
puting project and segment ratings.

» It automatically determines the proper mainte-
nance methods for each segment based on the
type, severity and extent of the distresses, and the
AADT traffic data.

» It provides the capability to upload the field data
to the Central Office and merge different project
data together.

» It provides the capability to view the rating, dis-
tresses, and rehabilitation methods for all the seg-
ments within a project.

+ It provides the capability to generate various
reports.

The functions provided by each menu item are
described below.
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TABLE II List of Menu Items in Data Entry and Management Module

Main-menu item . Sub-menu item
Database New Database
Open Database
Merge Database
Field Data Input Input project level information

Input segment level information
View Information View project information
View segment information
Project rating calculation
Segment rating calculation
Segment rehabilitation
Visualize segment information by selecting a project

Output Detailed PACES data sheet
Segment Rating and Rehabilitation Only
Help PACES manual

About COPACES
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(1) DataBase

This menu item provides three functions for creating
a new database for a project, opening an existing data-
base and merging several database files together. The
merge function is used to merge many project files
with many databases into one database. This function
is particularly useful for the District Office and the
Central Office for further processing and analyzing
the data in a network level instead of in an individual
project level.

(2) Field Data Input

From “Create a New Database” in (1) above, the fol-
lowing project level data entry form will appear as

shown in Figure 7(a). The first entry “Date” is auto-
matically generated as a part of the database filename.
A smart data logging system is designed to automati-
cally input many project and segment related data for
simplifying data entry and ensuring data integrity and
accuracy. For example, when the user selects a dis-
trict, the system will display only those routes in that
particular district. Users can then select a particular
route among those displayed, and the counties within
the district through which the route passes are listed.
Ranges of the project limits (From and To mileposts)
for the selected route in each of the counties are dis-
played. Clicking the AADT button, the maximum
AADT value within the project limit is retrieved from
the road characteristics database and displayed in the
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textbox. After completing the required project infor-
mation, the segment level field data entry form can be
activated, as shown in Figure 7(b), for entering field
distress information. From “Open existing database”,
the existing database for a project can be extracted
and displayed, similar to the forms shown in Figures
7(a) and (b). The user can then proceed to continue
performing field data logging, or update the data pre-
viously entered.

(3) View Information
The sub-functions in this menu can be used to:

* View the detailed information, including distress
survey data for all the segments in the selected
project.

* (Calculate and display project ratings, segment rat-
ings, and segment rehabilitation methods.

* Create and display charts specified by the selected
view items.

The project rating is computed automatically after
the completion of the field data survey. The detailed
segment ratings for a project can be calculated as
requested. The proper rehabilitation method for each
segment is determined by taking into consideration
the type, severity level and extent of distress, and the
AADT traffic data. The following 13 rehabilitation
methods, including Do Nothing, are available in
COPACES:

Do Nothing Crack Seal
Base Repair Strip Seal
Slurry Seal Chip Seal
Milling Milling and Hot Mix Overlay

Hot Mix Overlay Chip Seal and Hot Mix Qverlay

Edge Rut Repair Shoulder Paving

Micro Surfacing

Graphs for the segment rating, rehabilitation
method, and various distress types for all the seg-
ments in a project can be automatically generated
from the “Select View Item” form. For example,
Figure 8 shows the segment ratings, and Figure 9
shows the load cracking (Level 1, 2 and 3) for all the
segments in a project.

(4) Output

From this menu, the user can select to print the detailed
project and segment information, including all the dis-
tress data as well as the rating and rehabilitation
method or just to print the segment rating and rehabili-
tation method in EXCEL format. With this format, the
users can easily modify the reports and graphics.

ENHANCEMENT OF COPACES

The COPACES program described above provides
many enhancement features over the PACES pro-
gram. The following discusses some of the features.

(1) Data Quality and Data Fusion

The statewide information of district, county, route
number, milepost from and milepost to, and AADT
values of each project are maintained in the road char-
acteristics system (GDOT, 1995) and are extracted
from the system and entered into the database for the
project. For example, the maximum AADT value is
retrieved for a project by comparing all the AADT
values stored in the road characteristics system within
the project limits. This smart data input capability not
only simplifies the data input effects, but also ensures
the data integrity and accuracy.

Besides providing the smart data input capability,
this module also provides a comprehensive error
checking capability. The functionality for checking
typing errors includes character and number differen-
tiation, positive value validation, associated distress
severity level and extent requirements, severity level
range checking, validation of the sampling location at
segment level and of the project limits at project level.
Both the smart data input capability and the compre-
hensive typing error checking capability are used to

“ensure the input data quality.

(2) Automatic Computation of Project
and Segment Ratings

The project rating is computed automatically instead
of manually by the rater. This feature eliminates
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FIGURE 7(a) Project Level Information Entry Form (See Color Plate VI at the back of this issue)

potential errors caused by manual calculations of the
project ratings in PACES, and also allow the individ-
ual segment ratings to be calculated. The ability to
calculate individual segment ratings immediately
after completion of the field survey allows the rater
and the supervisor to verify the accuracy and consist-
ency of the field survey.

(3) Determination of Proper Rehabilitation
Methods

The Data Eutry and Management module provides
the capability for determining the rehabilitation meth-
ods for each segment based on the criteria developed
jointly by the FHWA Georgia Division Office and

GDOT. The rehabilitation method decision criteria
include AADT, distress type, severity level and extent
of distress. The 13 rehabilitation methods represent
the rehabilitation methods currently being used by
GDOT. Availability of the rehabilitation method for
each segment within a project (or several adjacent
projects) allows the engineer in the District Office and
the Central Office to determine a compatible rehabili-
tation method for the entire project. With the other
information available in the system, such as pavement
width and unit costs for each rehabilitation method,
rehabilitation costs for each project can be calculated
automatically. This would speed up the annual main-
tenance budgeting process.



28 YICHANG TSAI and JAMES L. LAI

% COPACES Datu Entry and Management — C.\Prugram Files\COPACES\1_0136_00_DO0_085_00640_01780_000_00080_00000_000_00008._. MT]

¥ Field Data Entry
act Enformati - i
BT Trip Date TG 0AR R 06 14 A ' County 1:
57 moue Type[l County Mame : ,h -
i Routa Number 5 Mitepost From i3
o€ Route Su!ﬁx’-jm

' Sagmant Information ~—————————_ Cracking Distras
— o
Saverity Level 1: [90 insie 5
. | PRaveling
S i " )
6.4 Severty Lavel 2 [ | %l
7 SsveriyLevel 3: [10 N

- Om;r/[‘—k e e
Rut Depth:

s County Outsids 3

Segment From: Saveriy|
SegmentTo: Edge Distress

Severitylevel 4 r——‘

‘%I Sevemyl

Lané Direction:  [Neg
Lene No. (3.2.): |1
Sample 3
Locakion:

i

Prpjec timit

Black Cmi:king

Roflection Cracking

Percgn!nlSample: |30
; 'Sewriya,z,;i): ]‘_1 %]

" No.ofcracks: I__ :

" Blaeding/Flushing

%] Severty |
' Corrugation/Pushing '
Sevemyl

Loss Pavement Seclion
% | T Severity|
Crass Siopes '

Figh |

Severity (1.2,3): .

Patches and Potholes l

~+ . lCtiek add 1o add new sagment |

7 PTGURE 7(b) Segment Level Information Entry Form (See Color Plate VII at the back of this issue)

(4) Visualization of Segment Ratings,
Rehabilitation Strategies, and Distresses

With the capability to view the detailed segment rat-
ings of a project, as shown in Figure 8, the segments
with unusually low rating values (such as Segment 17
in Figure 8) can be easily identified. This allows the
engineer to verify the accuracy of the rating, perform
additional surveys, and recommend emergency or
special maintenance treatments for segments with
abnormally low ratings. The capability to view
detailed distress for all the segments of a project as
shown in Figure 9, allows the engineer to relate the
segments containing abnormal low ratings (i.e. Seg-
ment 17 in Figure 8) to the detailed distresses infor-
mation (as shown in segment 17 in Figure 9). This
information can be further linked to other programs

for assessing the causes of pavement distress (Tsai, et.
at., 1998). With that information available, an appro-
priate localized maintenance treatment for that seg-
ment may be performed and the project rating can be
recalculated. This may result in eliminating the need
for additional rehabilitation, changing the priority, or
requiring a less costly rehabilitation method for a
project. These features can help to eliminate the
undue bias, caused by localized serious defects, on
the rating and the rehabilitation decision of a project.

(5) Automatic Report Generation

A variety of reports with tables and graphics can be
produced by COPACES to aid engineers in the deci-
sion making process. For example, a report summa-
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rizing segment ratings and recommended

rehabilitation methods for all the segments in a
project along with the project level information can
be generated as shown in Figure 10.

IMPLEMENTATION OF COPACES

The following briefly describes the timeline of imple-
menting COPACES by GDOT. In September 1998, a
beta version of COPACES was delivered to the Office
of Maintenance of GDOT. The engineers in the Office
of Maintenance performed a thorough evaluation of
the program. After incorporating the comments from
GDOT, a first version of COPACES was finalized and
a CD-ROM and a user manual for COPACES were
delivered to GDOT in October 1998. GDOT pur-
chased 60 laptop computers in November 1998.
COPACES program was installed in the laptop com-
puters to be used by the field engineers and the desk-

top computers in the offices. Seven COPACES
training sessions, one in each district, were conducted
in December 1998. From December 1998 to March
1999, the engineers in the Area Offices used
COPACES in the laptop computers to conduct the
pavement condition evaluations. The survey data
were directly keyed into the computers in the field. At
the end of each day, the engineers performing the
field survey transmitted the field survey data through
the GDOT intranet to the District Office. This
allowed the engineers in the District Offices to moni-
tor the progress of the field pavement survey in a
timely manner. The field survey data collected by
each District Office including the additional survey
done by the District Office were uploaded to the Cen-
tral Office. The engineers in the Central Office further
processed the data, including performing additional
field surveys, merging projects, and extracting the
project rating data to develop the pavement mainte-
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nance prioritization. All of these were done using
COPACES described in this paper.

The authors have participated in the COPACES
training and have observed the use of COPACES in
the field survey operations and in the office opera-
tions. Overall the implementation went quite
smoothly. Through the implementation of COPACES,
the data quality and the productivity of the pavement
condition evaluation program has been greatly
enhanced.

ADDITIONAL FEATURES UNDER
DEVELOPMENT ‘

The following are the additional features under devel-
opment for COPACES. The extension features focus

FIGURE 9 Visualization of Load Cracking Information along a Project (See Color Plate IX at the back of this issue)

on network level pavement maintenance manage-
ment.

(1) Centralized PACES database with Cli-
ent/server capability.

(2) Functionality for the network level pavement
maintenance management analyses.

(3) Development of the capability to allow author-
ized engineers to modify the criteria for determin-
ing rehabilitation methods.

(4) Calibration of different linear references for
both mileposts used by PACES and milepoints
used by Geographic Information System (GIS).
(5) Incorporation of GIS functionality

(6) Integration of budgeting information.

(7) Development of pavement performance mod-
els based on historical PACES data.
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FIGURE 10 A Report Displaying the Segment Rating and Associated Rehabilitation Methods with the Project Level Information

CONCLUSIONS

Through the utilization of information technology, the
COPACES program developed for the pavement con-

dition evaluation and maintenance management as
described in this paper has greatly enhanced the pave-
ment evaluation system used in the past by GDOT.
Two of the four modules of COPACES, pavement dis-
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tress identification, and data entry and management,
are presented in this paper.

The distress identification module is designed to
enhance the training of the field engineers to gain pro-
ficiency in identifying the type, extent, and severity
level of the various distresses specified in PACES.
This module can be used as a stand alone or in con-
junction with lectures in the classroom setting for
training, and can also be used during the PACES field
survey. Data entry and management module provides
the following functions:

* Automatic project and segment data input.

* Smart data entry selection (district, route number,
milepost from and to, and AADT, etc.).

* Direct field data logging with error checking.

* Uploading and merging survey data.

* Automatically computing segment and project rat-
ings.

* Automatically recommending rehabilitation meth-
ods.

* Generating various graphs and charts.
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