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TASK ORDER NO. 693JJ325F00015N:
TPF-5(399) Rut/Cross Slope TPP Implementation

Task Order Summary

	Title:
	TPF-5(399) Rut/Cross Slope TPP
Implementation

	Task Order Number:
	693JJ325F00015N

	Delivery Order Type:
	Firm-Fixed Price (FFP) and Time and Materials
(T&M) / Labor-Hour (LH)

	Start Date:
	December 17, 2024

	Completion Date:
	December 18, 2028

	Task Order Contracting Officer’s
Representative:
	Christy Poon-Atkins

	

Task Order Objectives:
	The objective of this Task Order is to improve existing rut and cross slope deﬁnitions and assist agencies in assessing and implementing products developed within TPF-5(299)/(399) and related to TPF-5(299)/(399).

	Principal Investigator:
	Jeff Uhlmeyer, PE

	
Key Personnel:
	Jeff Uhlmeyer, PE
Mona Nobakht, PhD, PE Kurt Keifer, PhD, PE

	Budget:
	$995,392




[bookmark: _bookmark0]Summary of Work Performed This Quarter
[bookmark: _bookmark1]Task 1: Kick-off Meeting
This task is complete.
[bookmark: _bookmark2]Task 2: Improve Existing Rut and Cross-Slope Deﬁnitions
Task 2.1 Develop Work Plan
This task is complete.
Task 2.2 Execute Work Plan
Task 2.2, titled Execute Work Plan, refers to the implementation of the approved work plan developed under Task 2.1 in the Statement of Work (SOW) for Task Order 1. The approved work plan was further organized into seven subtasks (Subtasks 2.1 through 2.7) as submitted by QES and approved by FHWA and the TPF-5(399) pooled fund panel.
All activities performed under these subtasks are invoiced under Task 2.2 of the contract. Therefore, references to Task 2.2 in this summary report encompass the full scope of work executed under the approved work plan, rather than being limited to a single subtask 2.2 (i.e. vendor practices and algorithm review for rut depth and cross-slope standardization).
January – February Activities
During January and February, QES conducted a comprehensive literature review focused on signal processing techniques of TPP data as well as rutting calculation methodologies. Relevant publications and technical resources were identiﬁed through online databases and industry sources. The collected materials were reviewed, synthesized, and documented to identify applicable techniques for further evaluation and testing on transverse proﬁle datasets.
In parallel, QES developed a TPP database to support Task 2 activities. This database incorporates TPP data collected during certiﬁcation events and was structured to facilitate efficient data visualization, processing, and analysis. QES developed a computational environment which includes programming and coding tools to enable systematic testing of candidate techniques and visualization of analysis results.
March Activities
In March, QES implemented and evaluated multiple ﬁltering and smoothing techniques identiﬁed during the literature review. These techniques were coded and applied to TPP datasets to assess their effectiveness in noise reduction and proﬁle smoothing.
Comparative analysis was conducted using statistical metrics and Power Spectral Density (PSD) analysis to evaluate performance and identify the most suitable approach. Based on these analyses, the selected method was further reﬁned through hyperparameter ﬁne-tuning to optimize the performance.
QES also coordinated with data vendors to obtain supplementary TPP datasets for roadway
sections identiﬁed by agencies in condition matrices. These datasets will be used to
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support subsequent validation and veriﬁcation of the selected methodologies across
diverse pavement conditions.
Optional Task 2.3
This Task will begin in future months.
Task 2.4 Prepare Task 2 Documents
QES summarized survey responses from transportation agencies and under Task 2.2.
These will be included in the ﬁnal contract report.
[bookmark: _bookmark3]Task 3: Conduct Transverse Pavement Proﬁler (TPP) Assessment Tests: AASHTO PP
106, 107, 108, 109, 110 and 111
Task 3.1 Conduct Preparatory Activities to Conduct TPP Tests
This task is complete. QES invoiced the FHWA for the remaining contract funds for this
lump-sum task.
Task 3.2 Conduct TPP Tests and Assess TPP Test Procedures
January Activities:
On January 7, 2026, QES met with the National Center for Asphalt Technology (NCAT) to discuss logistics and planning for the May 11–12, 2026 TPP Assessment Event. To support the contract rut depth study, QES requested that the test section for PP 109 and PP 110 be located on a horizontal curve. A test location with approximately 15 percent cross slope was selected.
QES informed NCAT that participation from a range of vendor technologies including LCMS, Pathway systems, and LiDAR were required. QES committed to coordinating with vendors during the 2026 TRB Annual Meeting. During the meeting, QES contacted four vendors including Fugro, Pathway Services, Inc., SSI, and Cyclomedia. All vendors agreed to participate in the NCAT event.
QES continued efforts to improve the TPP standards. Work progressed on researching and analyzing the TPP data to identify the improvement areas in the data output structure format for AASHTO PP 107–109 certification standards (Assessment of Body Motion, Navigation Drift, and Highway Performance). In addition, QES continued analysis of TPP data using the revised macrotexture surface reference object.
February Activities:
During February, QES initiated coordination meetings with Cyclomedia (Pavemetrics) and Fugro to discuss event logistics and TPP data collection requirements. Vendors were requested to submit pre-testing data samples for review during the March coordination meeting.
Coordination with SSI and Pathway Services, Inc. was conducted through phone discussions due to their prior participation in similar TPP events.


A coordination meeting was also held with NCAT to further refine planning for the May 11–12 event.
QES continued work on improving the TPP standards. A draft of the revised data output structure for AASHTO PP 107–109 was created based on the results of the analyses performed in previous months and was distributed to vendors for review and comment. Ongoing efforts also included continued evaluation of TPP data using the revised macrotexture reference object.
March Activities:
QES held follow-up coordination meetings with Cyclomedia and Fugro to review TPP data submission requirements and finalize event details. Both vendors confirmed that required data submittals would be provided.
On March 16, 2026, SSI indicated that they may not participate in the TPP event. As a result, QES initiated discussions with XenomatiX to assess their interest in participating. XenomatiX agreed to participate using LiDAR-based technology. A coordination meeting was planned for April 2026 to review event logistics and data submission requirements.
QES obtained FHWA approval for travel to attend RPUG 2026. Travel planning was initiated, and QES began preparing presentations covering TPP activities, rut depth definition work, and development of the AI Reference Library.
Task 3.3 Prepare Task 3 Documents
QES summarized Florida and Montana event data for inclusion in the ﬁnal report.
[bookmark: _bookmark4]Task 4: Feasibility Assessment of Establishing Reference Annotated Image Library as a Benchmark that can be used to Train/Evaluate Machine Learning/Artiﬁcial Intelligence Applications for Pavement Surface Condition Assessments
Task 4.1 Develop Work Plan
This task is complete.
Task 4.2 Execute Work Plan
January Activities:
QES coordinated with FHWA to solicit additional feedback from the panel members for Technical Memorandum 1.1 for the ﬁrst task (4.1) of the work plan.
February Activities:
Based on feedback received from the panel members, QES and FHWA revised the Technical Memorandum 1.1 and submitted it for ﬁnal review to the panel. In addition, QES and FHWA began developing Technical Memorandum 1.2 for the second task (4.2) of the


work plan. QES also reached out to vendors to determine if they would be able and willing to provide sample imagery for upcoming tasks.
March Activities:
QES and FHWA meet with the panel on March 3 to review the ﬁnal version of Technical Memorandum 1.1 and review the overall project schedule. QES and FHWA submitted Technical Memorandum 1.2 for panel review, and we are currently awaiting additional feedback from the panel.
Optional Task 4.3 Execute Work Plan This Task will begin in future months. Task 4.4 Prepare Task 4 Documents This task will begin in future months. Optional Task 4.3 Execute Work Plan This Task will begin in future months. Task 4.4 Prepare Task 4 Documents This task will begin in future months.
[bookmark: _bookmark5]Task 5: Technical Assistance and Analysis to Implement Products Developed Within TPF-5(299)/(399) and Related to TPF-5(299)/(399)
QES analyzed TPP data collected during previous certiﬁcation events to evaluate the effectiveness of current approaches and data formats for scan registration, strip creation, and alignment of TPP and GRE data, and to identify gaps. Existing algorithms and results were thoroughly reviewed and visualized to support recommendations for modiﬁcations.
[bookmark: _bookmark6]Task 6: Final Report Summarizing the Work Accomplished in Tasks 2, 3, 4, and 5
This task will begin in future months.
[bookmark: _bookmark7]Work To Be Accomplished Next Quarter
[bookmark: _bookmark8]Task 1: Kick-off Meeting
This Task is complete.
[bookmark: _bookmark9]Task 2: Improve Existing Rut and Cross-Slope Deﬁnitions
Task 2.1 Develop Work Plan
This task is complete.
Task 2.2 Execute Work Plan
QES will continue working on the validation and veriﬁcation of the selected processing method. QES will coordinate with vendors to obtain supplemental TPP datasets identiﬁed by the pooled fund agencies to ensure applicability across diverse data sources and


conditions. Additionally, QES will start working on the development of the rut depth and cross-slope calculation algorithm. The current TPP database will be updated with the new datasets collected during the NCAT event and supplemented with pooled fund agencies’ data obtained through vendors. The updated database will be used to support improvements to the AASHTO R87 and R88 rutting and cross-slope methods. Optional Task 2.3
This Task will begin in future months.
Task 2.4 Prepare Task 2 Documents
[bookmark: _bookmark10]QES will continue to summarize and update the ﬁnal report as necessary.
[bookmark: _bookmark11]Task 3: Conduct Transverse Pavement Proﬁler (TPP) Assessment Tests: AASHTO PP
106, 107, 108, 109, and 110
Task 3.1 Conduct Preparatory Activities to Conduct TPP Tests
This task is complete.
Task 3.2 Conduct TPP Tests and Assess TPP Test Procedures
QES will continue collaboration with the NCAT and vendors to plan for the NCAT TPP
assessment event on May 11-12, 2026. Four or ﬁve vendors are expected to participate.
Following the NCAT TPP Assessment event QES will analyze data. Evaluation of the test results will follow. Work will begin updating the PP 106-111 standards for 2027. Additional work will continue to identify improvements needed for PP 106-PP111 standards.
Event planning for an Illinois Certiﬁcation & Research Track (ICART) TPP Assessment event
will begin in June 2026. The tentative timeframe for the event is September 2026.
Task 3.3 Prepare Task 3 Documents
QES will continue to summarize and update the ﬁnal report as necessary.
[bookmark: _bookmark12]Task 4: Feasibility Assessment of Establishing Reference Annotated Image Library as a Benchmark that can be used to Train/Evaluate Machine Learning/Artiﬁcial Intelligence Applications for Pavement Surface Condition Assessments
Task 4.1 Develop Work Plan
This task is complete.
Task 4.2 Execute Work Plan
Once feedback is received from the panel, we will incorporate it into our work plan and
proceed with the following tasks in Quarter 2 of 2026:
Work Plan Task 1.3. Acquire Crack Images
Work Plan Task 1.4. Establish Library Hosting Framework


Optional Task 4.3 Execute Work Plan This Task will begin in future months. Task 4.4 Prepare Task 4 Documents This task will begin in future months.
[bookmark: _bookmark13]Task 5: Technical Assistance and Analysis to Implement Products Developed Within TPF-5(299)/(399) and Related to TPF-5(299)/(399)
[bookmark: _bookmark14]Improvements to the AASHTO Standards will be made, as necessary.
[bookmark: _bookmark15]Task 6: Final Report Summarizing the Work Accomplished in Tasks 2, 3, 4, and 5
This task will begin in future months.
[bookmark: _bookmark16]Task 7: Other Direct Costs/Travel
QES invoiced travel costs for the upcoming NCAT TPP Assessment event in May 2026 and the RPUG Conference in April 2026. QES also invoiced Other Direct Costs for materials needed for the NCAT TPP Assessment Event.
[bookmark: _bookmark17][bookmark: _bookmark18]Identiﬁcation of Problems and Recommended Solutions There are currently no problems with the administration of this task order. Project Billings by Task
The current status of the project billings by task is shown in Table 1.
[bookmark: _bookmark19]Table 1. Project Billings by Work Task for 693JJ325F00015N

	Work Task
	Current
Quarter Billings
	Previous Billings
	Total Billings to Date
	Budget

	Task 1: Kick-off Meeting*
	$0.00
	$12,087.00
	$12,087.00
	$12,087.00

	Task 2: Improve Existing Rut and Cross-Slope Deﬁnitions

	Task 2.1 Develop Work Plan*
	$0.00
	$44,925.00
	$44,925.00
	$44,925.00

	Task 2.2 Execute Work Plan**
	$13,684.00
	$22,373.75
	$36,057.75
	$102,900.00

	Task 2.4 Prepare Task 2 Documents*
	$0.00
	$1,500.00
	$1,500.00
	$27,910.00

	Task 3: Conduct Transverse Pavement Proﬁler (TPP) Assessment Tests: AASHTO PP 106,
107, 108, 109, and 110




	Work Task
	Current
Quarter Billings
	Previous Billings
	Total Billings to Date
	Budget

	Task 3.1 Conduct Preparatory Activities to Conduct TPP Tests*
	
$0.00
	
$27,260.00
	
$27,260.00
	
$27,260.00

	Task 3.2 Conduct TPP Tests and Assess TPP Test Procedures**
	
$8,272.50
	
$87,365.71
	
$95,638.21
	
$279,100.00

	Task 3.3 Prepare Task 3 Document*
	$0.00
	$1,948.00
	$1,948.00
	$19,760.00

	Task 4: Feasibility Assessment of Establishing Reference Annotated Image Library as a Benchmark that can be used to Train/Evaluate Machine Learning/Artiﬁcial Intelligence Applications for Pavement Surface Condition Assessments

	Task 4.1 Develop Work Plan*
	$0.00
	$16,176.00
	$16,176.00
	$16,176.00

	Task 4.2 Execute Work Plan*
	$1,653.50
	$13,196.00
	$14,849.50
	$31,084.00

	Task 4.4 Prepare Task 4 Documents*
	$0.00
	$0.00
	$0.00
	$14,224.00

	Task 5: Technical Assistance and Analysis to Implement Products Developed Within TPF-5(299)/(399) and Related
to TPF-5(299)/(399)**
	
$4,368.00
	
$64,509.00
	
$68,877.00
	
$166,150.00

	Task 6: Final Report Summarizing the Work Accomplished in Tasks 2, 3, 4,
and 5*
	
$0.00
	
$0.00
	
$0.00
	
$49,920.00

	Travel and Other Direct Costs (do not exceed)
	$3,041.83
	$65,057.75
	$68,009.58
	$160,000.00

	Subtotal Base
	$31,019.83
	$356,398.21
	$387,418.04
	$951,496.00

	Optional Task 2.3 Execute Work Plan**
	$0.00
	$0.00
	$0.00
	$31,880.00

	Optional Task 4.3 Execute Work Plan**
	$0.00
	$0.00
	$0.00
	$12,016.00




	Work Task
	Current
Quarter Billings
	Previous Billings
	Total Billings to Date
	Budget

	Subtotal Options
	$0.00
	$0.00
	$0.00
	$43,896.00

	Total
	$31,019.83
	$356,398.21
	$387,418.04
	$995,392.00


* FFP
**Time and Materials
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