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PROJECT SUMMARY

Overview:
This smart city proposal by the City of Gainesville (CoG) and UF seeks to use edge-based video-stream
processing (using multicore and GPU processors) at intersections and in public vehicles (city buses, fire
trucks, ambulances, school buses) to convert video data into space-time trajectories of individual
vehicles/pedestrians that are transmitted to a cloud-based system.  Key information will then be
synthesized at the cloud from them to create a real-time city-wide traffic palette. Real-time or offline
processing both at the edge and the cloud will then be leveraged to optimize intersection operations,
manage network traffic, identify near-collisions between various units of traffic, provide street parking
information and a host of other applications. Additional information such as weather and environment
will also be leveraged. The usage of edge-based real-time machine learning (ML) techniques and video-
stream processing has several significant advantages:
    1. Since there is no need for storing copious amounts of video (few minutes typically suffice for edge-
based processing), it automatically addresses concerns of public agencies and civil libertarians who do
not want person identifiable information to be stored for reasons of citizen privacy and legality.
    2. The processing of the video-stream at the edge will allow for the use of low bandwidth
communication using wireline and wireless networks to a central system such as a cloud resulting in a
compressed and holistic picture of the entire city. This can then be used for efficient processing.
    3. The real-time nature of processing enables a wide variety of novel transportation applications at the
intersections, streets and system levels that were not possible hitherto, significantly impacting safety and
mobility.

Intellectual Merit:
There are several areas of intellectual merit that arise from our core goal of designing a smart city, when
addressing the technical challenges at the intersection, street and system levels.
    1. Development of new algorithms for multi-target tracking: The problems of occlusion, temporal
assignment of features to objects and target motion will be jointly formulated. Data association and track-
to-track association - the core problems underlying most single-sensor and multi-sensor multi-target
tracking systems ? will be solved using a novel Sinkhorn-Knopp relaxation of multi-dimensional
assignment.
    2. Integrated optimization and simulation for signal control:? We formulate the problem of estimating
signal control parameters (offsets, phasing etc.) in a network as one of global optimization wherein we
determine good suboptimal solutions to signal parameters in a high dimensional search space. To
overcome the curse of dimensionality, we determine intelligent sub-problem decompositions (local
arterials and corridors) to make the search more efficient
    3. Real-time reinforcement learning is a natural choice when online ML meets real world feedback.
Since a lot of processing will be performed on the edge, we propose to learn signal policy changes in an
Our ability to obtain and analyze continuous-time data at the network level will provide insights on how
conflict points and patterns can change through the network. They can also determine changes over time
even at the same intersection.  This will allow us to identify dynamic safety improvement response
strategies which were not possible using crash-based analytics. Finally, data on human-driven vehicle
trajectories can provide baseline information to optimize trajectories of connected vehicles.

Broader Impacts:
The proposed work will leverage the confluence of economical video sensors, significantly lower
computing hardware costs and cloud computing with open source analytics solutions to enable novel
transportation applications. Hence, it will result in profound improvements in traffic management, smart
city planning and safety. The methods proposed will have a direct impact on video analysis for
transportation problems and related disciplines, and open novel problem definitions and avenues for
research. We will disseminate our work to a wide audience of researchers and students using videos and
screencasts on YouTube, and other free distribution channels. A major priority during student recruiting
will be to ensure excellent participation by women and under-represented minorities.
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Daniel Hoffman 
Assistant City Manager, City of Gainesville, Florida 
200 East University Ave. 
Gainesville, FL 32601   
Tel: (352)393-8603, E-mail: hoffmandc@citygainesville.org 
 
(a) Professional Preparation 

a. Johns Hopkins University, Organization Development and Strategic Human 
Resources, Masters of Science, 2006 

b. George Washington University, Political Science, Bachelors, 1999 
c. George Washington University, Business Analysis, Graduate Certificate,   
d. Project Management Institute, Project Management Professional certification (PMP), 

2007 
 

 (b) Appointments 
Montgomery County, Maryland – Chief Innovation Officer, October 2012 to July 2017 
University of Maryland – Adjunct Professor, August 2016 to May 2017 
U.S. Nuclear Regulatory Commission (NRC) – Term Appointee – Project Manager, June 2010 
to October 2012 
PricewaterhouseCoopers LLP – Washington Federal Practice – Senior Associate, June 2007 to 
June 2010 
Program Manager – Government of the District of Columbia, Child and Family Services Agency  
Project Manager/Analyst, March 2006 to June 2007 
Bread for the City – Communications and Marketing Director, August 2004 to March 2006 
Clear Channel Communications – Associate Producer, January 2002 to August 2004 
 
(c) Products  
Hoffman, D., Benson, K., Nickel, E., (2015), “Research Roadmap for Smart Firefighting”, 
National Institutes of Standards and Technology, Special Publication 1191 

 
 
(d) Synergistic Activities 
As Chief Innovation Officer for Montgomery County, Maryland Mr. Hoffman ran the 
Innovation Program and operated a variety of initiatives including: 

• The Thingstitute, a living laboratory for the public sector exploration of IoT 
technologies. The Thingstitute operates test beds that provide opportunities for 
entrepreneurs and other organizations to test smart city solutions in real world 
settings. 

• The SCALE (Safe Community Alert Network) Project, an internationally recognized 
effort that brings together stakeholders from the private, public and academic 
sectors to advance the deployment of IoT devices to vulnerable populations. 

• The Smart Transit Spotlight Project, exploring the impact of connected and 
autonomous transportation and public transit. 

• Cooperative agreements with the National Institutes of Standards and Technology to 
advance replicable smart city technologies. 

• Smart firefighting programs including co-authored content for a research roadmap for the 
National Fire Protection Research Foundation. 







Anand Rangarajan

PROFESSIONAL PREPARATION

- B.Tech, Electrical Engineering, June 1984, Indian Institute of Technology, Madras, India.

- Ph.D., Electrical Engineering, May 1991, University of Southern California, Los Angeles, U.S.A., Thesis

title: Representation and recovery of discontinuities in some early vision problems.

PROFESSIONAL APPOINTMENTS

- Associate Professor, August 2000 until present, Department of Computer and Information Science &

Engineering, University of Florida, Gainesville, FL (tenured).

- Assistant Professor, January 1996 to August 2000, Departments of Diagnostic Radiology and Electrical

Engineering, Yale University, New Haven, CT.

- Associate Research Scientist, December 1992 to December 1995, Departments of Computer Science and

Diagnostic Radiology, Yale University, New Haven, CT.

- Postdoctoral Associate, December 1990 to December 1992, Departments of Computer Science and Diag-

nostic Radiology, Yale University, New Haven, CT.

- Graduate Research Assistant, September 1984 to December 1990, University of Southern California, Los

Angeles, CA.

PUBLICATIONS RELATED TO THE PROJECT

- Yupeng Yan, Manu Sethi, Anand Rangarajan, Ranga Raju Vatsavai and Sanjay Ranka, Graph-based semi-

supervised classification on very high resolution remote sensing images, International Journal of Big
Data Intelligence (IJBDI), 4(2):108-122, 2017.

- Chengliang Yang, Manu Sethi, Anand Rangarajan and Sanjay Ranka, Supervoxel-based segmentation of

3D volumetric images, Asian Conference on Computer Vision (ACCV), (1) 2016: 37-53

- Rana Haber, Anand Rangarajan and Adrian M. Peter, Discriminative interpolation for classification of

functional data, ECML/PKDD, (1):20-36, 2015.

- Anand Rangarajan, Steven Gold and Eric Mjolsness, A novel optimizing network architecture with appli-

cations, Neural Computation, 8(5):1041-1060, 1996.

- Alan L. Yuille and Anand Rangarajan: The concave-convex procedure. Neural Computation 15(4): 915-

936 (2003).

OTHER SIGNIFICANT PUBLICATIONS

- Manu Sethi, Yupeng Yan, Anand Rangarajan, Ranga Raju Vatsavai and Sanjay Ranka, Scalable machine

learning approaches for neighborhood classification using very high resolution remote sensing im-

agery, Knowledge Discovery and Data Mining (KDD), 2069-2078, 2015.

- Karthik S. Gurumoorthy and Anand Rangarajan, Distance transform gradient density estimation using the

stationary phase approximation, SIAM J. Math. Analysis, 44(6): 4250-4273 (2012).

- L. Zhang, Q. Deng. R. Machiraju, A. Rangarajan, D. Thompson, D.K. Walters and H.-W. Shen, Boosting

techniques for physics-based vortex detection, Computer Graphics Forum, 33(1):282-293, 2014.

- Ajit Rajwade, Anand Rangarajan and Arunava Banerjee, Image denoising using the higher order singular

value decomposition, IEEE Trans. Pattern Anal. Mach. Intell., 35(4): 849-862 (2013).

- Adrian Peter and Anand Rangarajan, Information geometry for landmark shape analysis: Unifying shape

representation and deformation, IEEE Transactions on Pattern Analysis and Machine Intelligence,

31(2):337-350, February, 2009.



SYNERGISTIC ACTIVITIES

Unless otherwise indicated, the open source programs mentioned here are available on my website.

- Developed face and shape databases—RaceSpace and GatorBait 100 respectively-–available as open

source.

- 2D wavelet density estimation available under GPL, c©A. Peter and A. Rangarajan

- Robust point matching for non-rigid registration (TPS-RPM) available under GPL, c©Haili Chui and

Anand Rangarajan.

- Associate Editor, IEEE Transactions on Pattern Analysis and Machine Intelligence (2003-2007) and Com-

puter Vision and Image Understanding (CVIU), 2007-2011.

- Co-organized Frontiers in Computer Vision (FiCV) in conjunction with IEEE CVPR 2012, ITinCVPR

with F. Escolano in conjunction with IEEE ICCV 2011 (Barcelona, Spain), General Chair, EMM-

CVPR 2005 (St. Augustine, FL), and EMMCVPR 2003 (Lisbon, Portugal).
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Sanjay Ranka 
Professor of Computer Information Science and Engineering 
University of Florida, Gainesville 
Email: ranka@cise.ufl.edu   Telephone: 352-514-4213 
 
(a) Professional Preparation 
1988 Ph.D. Computer and Information Science University of Minnesota, Minneapolis 
1987 M.S. Computer and Information Science University of Minnesota, Minneapolis 
1985 B.Tech.Computer Science and Engineering Indian Institute of Technology, Kanpur 
 
(b) Appointments 
2002--  Professor, Computer Science, University of Florida, Gainesville, FL 
1999-2002 Chief Scientist and CTO, Paramark Inc., Sunnyvale, CA 
1995-99 Associate Professor, Computer Science, University of Florida, Gainesville, FL 
1993-95 Associate Professor, Computer Science, Syracuse University, Syracuse, NY  
1988-93 Assistant Professor, Computer Science, Syracuse University, Syracuse, NY 
 
(c) Products 
 
(i) Five Products Related to the Proposed Research 
 
1. S. N. Yeralan, T. A. Davis, W. M. Sid-Lakhdar, and S. Ranka, Algorithm 9xx: Sparse QR 

Factorization on the GPU, in ACM Transactions on Mathematical Software, July 2017, Vol 
44(2): 17:1-17:29. 

2. Y. Yan, M. Sethi, A. Rangarajan, R. Vatsavai, and S. Ranka, Graph-Based Semi-Supervised 
Classification on High Resolution Remote Sensing Images, in International Journal of Big 
Data Intelligence, 2017, Vol. 4, No. 2, pp. 108-122. 

3. A.  Wijayasiri, T. Banerjee, S. Ranka, S. Sahni, M. Schmalz, Multiobjective Optimization of 
SAR Reconstruction on Hybrid Multicore Systems, Proceedings of HiPC 2017, to appear. 

4. M. Tang, M. Gadou and S. Ranka, A Multithreaded Algorithm for Sparse Cholesky 
Factorization on Hybrid Multicore Architectures. Proceedings of International Conference on 
Computational Sciences (ICCS), June 12-14, 2017, pp. 616-625 

5. J. Li, S. Ranka and S. Sahni, Optimal Alignment of Three Sequences on A GPU. 
Proceedings of 6th International Conference on Bioinformatics and Computational Biology 
(BICoB), March 24-26, 2014, pp. 177-182. (Best Paper Award). 

 
(ii) Five other Products 
 
1. M. Sethi, Y. Yan, A. Rangarajan, R. R. Vatsavai and S. Ranka, Scalable Machine Learning 

Approaches for Neighborhood Classification Using Very High Resolution Remote Sensing 
Imagery. Proceedings of Knowledge Discovery and Data Mining (KDD) August 10-13, 2015, 
pp. 2069-2078. 

2. I. Al-furaih, S. Aluru and S. Ranka: Parallel Construction of Multidimensional Binary Search 
Trees, IEEE Transactions on Parallel and Distributed Systems, February 2000, pp. 136-148. 

3. C. W. Ou and S. Ranka, Parallel Incremental Graph Partitioning, IEEE Transactions on 
Parallel and Distributed Systems, August 1997, pp. 884-896.  

4. Mingxi Wu, Chris Jermaine, and Sanjay Ranka, A LRT Framework for Fast Spatial Anomaly 
Detection, KDD 2009 (Best Paper Runner up Award). 
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5. Manas Somaiya, Chris Jermaine and Sanjay Ranka, Learning Correlations Using the 
Mixture-Of-Subsets Model. ACM Transactions on Knowledge Discovery from Data, Volume 
1, Number 4, 2008, pp 1-42. 

 
(d) Synergistic Activities 
 
1. I was a co-developer of the Fortran90D compiler, one of the first compilers that allowed the 

programmer to view distributed memory as a single global shared space and automatically 
generate the message passing code required for data movement on distributed memory 
machines. This compiler demonstrated that the data decomposition directives and the 
explicit data parallel constructs in Fortran90D can be used to generate codes that are 
comparable to hand optimized code and led to the development of High Performance 
Fortran (HPF), a language supported by many vendors in the late 1990s. The Fortran90D 
compiler technology co-developed was transferred to PortlandGroup and led to commercial 
grade compilers for clusters and supercomputers. Key features in Fortran90D to support 
data parallelism and data distribution are present in more recent vendor-supported HPC 
languages (Chapel, Fortress, X10) and the NVIDIA CUDA environment. As part of the 
compiler effort, I led the development of scalable and highly tuned runtime libraries, that 
were architecture-independent, had significant algorithm novelty and supported a multitude 
of user-defined array distribution directives (e.g. block and cyclic) and parallel constructs 
(e.g. assignment statement, forall statement/construct, redistribution statement). 

2. As the CTO and co-founder of Paramark, I conceptualized, designed and developed a real-
time, parallel and fault-tolerant optimization service called PILOT in 1999. PILOT served 
more than 10 million optimized decisions a day in 2001 with a 99.99% uptime. Because of 
PILOT based products, Paramark was recognized by VentureWire/Technologic Partners as 
a top 100 Internet technology company in 2001 and 2002 and was acquired in 2002. Real-
time optimization pioneered by Paramark is present today in marketing/CRM solutions 
provided by companies such as Adobe-Omniture and SAP. PILOT used active learning 
along with data mining techniques to in real-time update the best advertisement based on 
changing conditions and/or consumer profiles. This resulted in 20-100% improvement in 
revenue generated for advertisement campaigns for Capitol One, American Express, Chase 
Bank, and Next-Card.   

3. Energy consumption has become a critical issue in large scale grids and data centers as 
their energy requirements for powering and cooling are becoming comparable to the costs 
of acquisition. My research has resulted in several important contributions in managing 
energy for multicore, manycore and GPU machines. Several of these contributions appear 
in co-authored monographs “Dynamic Reconfiguration in Real-Time Systems: Energy, 
Performance, and Thermal Perspectives” (Springer Verlag, 2012) and “Parallel and 
Distributed Embedded Systems” (John Wiley, 2016).  
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Emmanuel Posadas 
Traffic Operations Manager 
405 NW 39th Avenue, Gainesville Fl. 
Tel: 352-393-8429 E-mail:posadasep@cityofgainesville.org 
 
(a) Professional Preparation 
2006 M of Urban and Regional Planning, Boca Raton FL 
1999 BS Civil Engineering, De La Salle University, Manila, Philippines 
State of Florida Licensed Professional Engineer. PE License # 62512 
Institute of Transportation Engineers – Certified Professional Traffic Operations Engineer  
Microsoft Certified Professional – Network, Workstations, Servers (2000 Edition) 
Informatics Ltd, Singapore – Visual Basic Professional 
Stanford University Online – Machine Learning Certificate 
 
(b) Appointments 
2015-current  Traffic Operations Manager, Public Works Department, City of Gainesville 
2014-16 Transportation Intelligence llc, Principal & Managing Partner, Coconut Creek, FL 
2005-15 Traffic Operations Engineer, Municipal Services Department, City of Boca Raton 
2001-05 Engineer I/II, Traffic Engineering Division, Broward County, Ft Lauderdale, FL 
2000-01 Inspector I/Inspector II, Florida Department of Transportation, D4, Ft Lauderdale 
1999-2000 The Answer Group Inc, Tec Support Engineer, North Lauderdale, FL,  
 
(c) Products 
1. So J., Stevanovic A., Posadas E., Awwad R., “Field Evaluation of Synchro Green Adaptive 
Signal Systems”, American Society of Civil Engineers, TD&I Congress, June 2014, Orlando, FL 
2. Posadas, E., “Incorporating Common Technology Advances in ITS Deployments with Minimal 
Costs”. Institute of Transportation Engineers Annual Meeting, August 2008, Anaheim, CA 
3. Prosperi, D.C., Posadas, E. and Guise, L., “Searching for E-Government: Data Mining the 
Broward County Web-server” 23rd Urban Data Management Society, Prague, Czech Republic, 
October 2002. 
 
 
 (d) Selected Synergistic Activities 
1. Agency (City of Gainesville) Collaborator/Participant for UF I-STREET and I-75 FRAME . 
2017 – Current. 
2. Agency (City of Gainesville) Participant for “Development of Statewide Guidelines for 
Implementing Leading Pedestrian Intervals in Florida” (FDOT Research BDV25-977-22 led by 
Pei-Sung Lin, Ph.D) 2015 - 2017 
3. Agency Collaborator/Participant for “Demand Based Signal Retiming” (FDOT Research ID 
BDV27-2-977-01, led by Florida Atlantic University, Alexander Stevanovic, PhD). 2013 - 2015 
4. Protected Routes for Secret Service for Obama/Romney Debate in Lynn University, Boca 
Raton, using virtual signal pre-emption/priority. 2012. 
5. Agency (City of Boca Raton) Participant for “Impact of Communication/Detection Degradation 
on Advanced Traffic Management Systems Operations”, 2007 - 2009 (FDOT Research BDH 29, 
led by Pei-Sung Lin, Ph.D) 
6. Co Project Manager for wide scale pre-emption system (29 Municipalities, 15 Fire 
Departments, over 300 arterial signals, in a 1,000 traffic signal network, 1.2M Population –
Broward County), 2003-2005 
7. UTCS/Urban Traffic Control System Modernization, Modernized/lifespan extension of a 
1970s based system to pass formatted data streams using VB and  ESRI’s ArcView 3.1.  
Broward County Commercial Blvd Signal Alpha Test – First Area wide, packetize TCP/IP 
(10Mbps) interconnected signal corridor in Florida. 2001 
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3. CONSULTANT SERVICES

4. COMPUTER SERVICES

5. SUBAWARDS

6. OTHER

   TOTAL OTHER DIRECT COSTS

H.  TOTAL DIRECT COSTS (A THROUGH G)

I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)

TOTAL INDIRECT COSTS (F&A)

J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)

K.  SMALL BUSINESS FEE                          

L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)

M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $

PI/PD NAME FOR NSF USE ONLY
INDIRECT COST RATE VERIFICATION

ORG. REP. NAME*

 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET 

3YEAR

3

City of Gainesville, FL

Daniel

DanielDaniel

 Hoffman

 Hoffman Hoffman

DanielDanielDaniel Hoffman Hoffman Hoffman - PI  1.00  0.00  0.00 13,439
Emmanuel Posadas - Senior Personnel  2.00  0.00  0.00 19,684

   0   0.00   0.00   0.00        0
2  3.00  0.00  0.00      33,123

0 0.00 0.00 0.00 0
1 2.00 0.00 0.00 14,214
0 0
0 0
0 0
1 36,414

     83,751
23,835

    107,586

         0
0
0

0
0
0
0

0          0

11,840
0
0
0

436,885
8,914

    457,639
    565,225

0
 (Rate: , Base: )

    565,225
0

    565,225
0



SUMMARY
PROPOSAL BUDGET

Funds
Requested By

proposer

Funds
granted by NSF

(if different)

Date Checked Date Of Rate Sheet Initials - ORG

NSF Funded
Person-months

fm1030rs-07

FOR NSF USE ONLY
ORGANIZATION PROPOSAL NO. DURATION (months)

Proposed Granted

PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.

A.  SENIOR PERSONNEL: PI/PD, Co-PI’s, Faculty  and Other Senior Associates
          (List each separately with title, A.7.  show number in brackets) CAL ACAD SUMR

1.

2.

3.

4.

5.

6. (        ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)

7. (        ) TOTAL SENIOR PERSONNEL (1 - 6)

B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)

1. (        ) POST DOCTORAL SCHOLARS

2. (        ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)

3. (        ) GRADUATE STUDENTS

4. (        ) UNDERGRADUATE STUDENTS

5. (        ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)

6. (        ) OTHER

   TOTAL SALARIES AND WAGES (A + B)

C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)

   TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)

D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)

   TOTAL EQUIPMENT

E.  TRAVEL 1.  DOMESTIC (INCL. U.S. POSSESSIONS)

2.  INTERNATIONAL

F.  PARTICIPANT SUPPORT COSTS

1. STIPENDS         $

2. TRAVEL

3. SUBSISTENCE

4. OTHER

   TOTAL NUMBER OF PARTICIPANTS       (          )                         TOTAL PARTICIPANT COSTS

G.  OTHER DIRECT COSTS

1. MATERIALS AND SUPPLIES

2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION

3. CONSULTANT SERVICES

4. COMPUTER SERVICES

5. SUBAWARDS

6. OTHER

   TOTAL OTHER DIRECT COSTS

H.  TOTAL DIRECT COSTS (A THROUGH G)

I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)

TOTAL INDIRECT COSTS (F&A)

J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)

K.  SMALL BUSINESS FEE                          

L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)

M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $

PI/PD NAME FOR NSF USE ONLY
INDIRECT COST RATE VERIFICATION

ORG. REP. NAME*

 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET 

4YEAR

4

City of Gainesville, FL

Daniel

DanielDaniel

 Hoffman

 Hoffman Hoffman

DanielDanielDaniel Hoffman Hoffman Hoffman - PI  1.00  0.00  0.00 13,707
Emmanuel Posadas - Senior Personnel  2.00  0.00  0.00 20,077

   0   0.00   0.00   0.00        0
2  3.00  0.00  0.00      33,784

0 0.00 0.00 0.00 0
1 2.00 0.00 0.00 14,498
0 0
0 0
0 0
1 37,142

     85,424
24,312

    109,736

         0
0
0

0
0
0
0

0          0

11,840
0
0
0

449,947
8,914

    470,701
    580,437

0
 (Rate: , Base: )

    580,437
0

    580,437
0



SUMMARY
PROPOSAL BUDGET

Funds
Requested By

proposer

Funds
granted by NSF

(if different)

Date Checked Date Of Rate Sheet Initials - ORG

NSF Funded
Person-months

fm1030rs-07

FOR NSF USE ONLY
ORGANIZATION PROPOSAL NO. DURATION (months)

Proposed Granted

PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.

A.  SENIOR PERSONNEL: PI/PD, Co-PI’s, Faculty  and Other Senior Associates
          (List each separately with title, A.7.  show number in brackets) CAL ACAD SUMR

1.

2.

3.

4.

5.

6. (        ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)

7. (        ) TOTAL SENIOR PERSONNEL (1 - 6)

B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)

1. (        ) POST DOCTORAL SCHOLARS

2. (        ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)

3. (        ) GRADUATE STUDENTS

4. (        ) UNDERGRADUATE STUDENTS

5. (        ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)

6. (        ) OTHER

   TOTAL SALARIES AND WAGES (A + B)

C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)

   TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)

D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)

   TOTAL EQUIPMENT

E.  TRAVEL 1.  DOMESTIC (INCL. U.S. POSSESSIONS)

2.  INTERNATIONAL

F.  PARTICIPANT SUPPORT COSTS

1. STIPENDS         $

2. TRAVEL

3. SUBSISTENCE

4. OTHER

   TOTAL NUMBER OF PARTICIPANTS       (          )                         TOTAL PARTICIPANT COSTS

G.  OTHER DIRECT COSTS

1. MATERIALS AND SUPPLIES

2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION

3. CONSULTANT SERVICES

4. COMPUTER SERVICES

5. SUBAWARDS

6. OTHER

   TOTAL OTHER DIRECT COSTS

H.  TOTAL DIRECT COSTS (A THROUGH G)

I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)

TOTAL INDIRECT COSTS (F&A)

J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)

K.  SMALL BUSINESS FEE                          

L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)

M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $

PI/PD NAME FOR NSF USE ONLY
INDIRECT COST RATE VERIFICATION

ORG. REP. NAME*

 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET 

Cumulative

C

City of Gainesville, FL

Daniel

DanielDaniel

 Hoffman

 Hoffman Hoffman

DanielDanielDaniel Hoffman Hoffman Hoffman - PI  4.00  0.00  0.00 53,238
Emmanuel Posadas - Senior Personnel  8.00  0.00  0.00 78,608

 0.00  0.00  0.00 0
2 12.00  0.00  0.00     131,846

0 0.00 0.00 0.00 0
3 8.00 0.00 0.00 56,269
0 0
0 0
0 0
3 144,256

    332,371
94,424

    426,795

47,000$

     47,000
0
0

0
0
0
0

0          0

47,360
0

20,000
0

1,723,060
35,064

   1,825,484
   2,299,279

0
 

   2,299,279
0

   2,299,279
0



BUDGET JUSTIFICATION – CITY of GAINESVILLE 

A. PERSONNEL:  
 
Senior Personnel 
Dan Hoffman- Principal Investigator (PI): Funds are requested to support project 
over years 1, 2, 3 and 4 respectively.  PI will oversee City portion and field 
implementation of the project.  
 
Emmanuel Posadas – Senior Personnel (Co-P.I.):  Funds are requested to support 
project over years 1, 2, 3 and 4 respectively. Senior Personnel will administer 
procurement, configuration and installation of signalized intersection video sharing, 
on-board bus video sharing      
 
Other Personnel 
Engineer: Field Engineer to assist in deployment, configuration, installation and 
integration of field hardware devices.   
 
Sr. Technical Systems Analyst to assist in network routing, security, streaming video 
and management of City owned field edge computers and VMWare based cluster. 
Field engineer will also be “on-call” to support this project, in the event of any system 
or traffic signal malfunction. 
 

B. FRINGE: A variable fringe benefits are calculated as 28.46% for all City 
Personnel that is paid out of the City’s General Fund Balance.  This variable fringe 
benefits include FICA, General Pension Contribution, Retirement Health Savings, 
Workers Compensation.  

 
C. MATERIALS, SUPPLIES, SERVICE COST: Material, Supplies and Services 

Cost are based on estimated recurring services for data connectivity of onboard bus 
video, and estimated at 10% of initial capital cost on year 1. Additional City Fixed 
cost  are taken as $9,724  annually. This is estimated for four year duration of this 
project, based on bargained group health insurance and group life insurance. 
 

D. EQUIPMENT:  Funds are included to purchase On Board Bus Video streaming 
services, secured network connectivity for LTE streaming video for 10 buses. Also, 8 
intersection field hardened computers with localized processing, high powered GPU, 
with adequate memory and storage will be procured.  

 

E. SUBAWARD:  Subaward to the University of Florida.  UF will carryout the 
machine learning and computer vision tasks as detailed in the scope of work. 

 
 



SUMMARY
PROPOSAL BUDGET

Funds
Requested By

proposer

Funds
granted by NSF

(if different)

Date Checked Date Of Rate Sheet Initials - ORG

NSF Funded
Person-months

fm1030rs-07

FOR NSF USE ONLY
ORGANIZATION PROPOSAL NO. DURATION (months)

Proposed Granted

PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.

A.  SENIOR PERSONNEL: PI/PD, Co-PI’s, Faculty  and Other Senior Associates
          (List each separately with title, A.7.  show number in brackets) CAL ACAD SUMR

1.

2.

3.

4.

5.

6. (        ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)

7. (        ) TOTAL SENIOR PERSONNEL (1 - 6)

B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)

1. (        ) POST DOCTORAL SCHOLARS

2. (        ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)

3. (        ) GRADUATE STUDENTS

4. (        ) UNDERGRADUATE STUDENTS

5. (        ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)

6. (        ) OTHER

   TOTAL SALARIES AND WAGES (A + B)

C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)

   TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)

D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)

   TOTAL EQUIPMENT

E.  TRAVEL 1.  DOMESTIC (INCL. U.S. POSSESSIONS)

2.  INTERNATIONAL

F.  PARTICIPANT SUPPORT COSTS

1. STIPENDS         $

2. TRAVEL

3. SUBSISTENCE

4. OTHER

   TOTAL NUMBER OF PARTICIPANTS       (          )                         TOTAL PARTICIPANT COSTS

G.  OTHER DIRECT COSTS

1. MATERIALS AND SUPPLIES

2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION

3. CONSULTANT SERVICES

4. COMPUTER SERVICES

5. SUBAWARDS

6. OTHER

   TOTAL OTHER DIRECT COSTS

H.  TOTAL DIRECT COSTS (A THROUGH G)

I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)

TOTAL INDIRECT COSTS (F&A)

J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)

K.  SMALL BUSINESS FEE                          

L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)

M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $

PI/PD NAME FOR NSF USE ONLY
INDIRECT COST RATE VERIFICATION

ORG. REP. NAME*

 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET 

1YEAR

1

University of Florida

Daniel

DanielDaniel

 Hoffman

 Hoffman Hoffman

Lily-AgelikiLily-AgelikiLily-Ageliki Elefteriadou Elefteriadou Elefteriadou - Co-PI  1.00  0.00  0.00 21,650
Anand Rangarajan - Co-PI  2.00  0.00  0.00 27,260
Sanjay Ranka - PI  2.00  0.00  0.00 47,467
Sivaramakrishna Srinivasan - Co-PI  1.00  0.00  0.00 10,798

   0   0.00   0.00   0.00        0
4  6.00  0.00  0.00     107,175

0 0.00 0.00 0.00 0
0 0.00 0.00 0.00 0
3 87,000
0 0
0 0
0 0

    194,175
38,240

    232,415

         0
6,000
4,000

0
0
0
0

0          0

0
0
0
0
0

38,867
     38,867
    281,282

130,710
MTDC (Rate: 52.5000, Base: 248972)

    411,992
0

    411,992
0



SUMMARY
PROPOSAL BUDGET

Funds
Requested By

proposer

Funds
granted by NSF

(if different)

Date Checked Date Of Rate Sheet Initials - ORG

NSF Funded
Person-months

fm1030rs-07

FOR NSF USE ONLY
ORGANIZATION PROPOSAL NO. DURATION (months)

Proposed Granted

PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.

A.  SENIOR PERSONNEL: PI/PD, Co-PI’s, Faculty  and Other Senior Associates
          (List each separately with title, A.7.  show number in brackets) CAL ACAD SUMR

1.

2.

3.

4.

5.

6. (        ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)

7. (        ) TOTAL SENIOR PERSONNEL (1 - 6)

B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)

1. (        ) POST DOCTORAL SCHOLARS

2. (        ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)

3. (        ) GRADUATE STUDENTS

4. (        ) UNDERGRADUATE STUDENTS

5. (        ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)

6. (        ) OTHER

   TOTAL SALARIES AND WAGES (A + B)

C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)

   TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)

D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)

   TOTAL EQUIPMENT

E.  TRAVEL 1.  DOMESTIC (INCL. U.S. POSSESSIONS)

2.  INTERNATIONAL

F.  PARTICIPANT SUPPORT COSTS

1. STIPENDS         $

2. TRAVEL

3. SUBSISTENCE

4. OTHER

   TOTAL NUMBER OF PARTICIPANTS       (          )                         TOTAL PARTICIPANT COSTS

G.  OTHER DIRECT COSTS

1. MATERIALS AND SUPPLIES

2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION

3. CONSULTANT SERVICES

4. COMPUTER SERVICES

5. SUBAWARDS

6. OTHER

   TOTAL OTHER DIRECT COSTS

H.  TOTAL DIRECT COSTS (A THROUGH G)

I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)

TOTAL INDIRECT COSTS (F&A)

J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)

K.  SMALL BUSINESS FEE                          

L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)

M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $

PI/PD NAME FOR NSF USE ONLY
INDIRECT COST RATE VERIFICATION

ORG. REP. NAME*

 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET 

2YEAR

2

University of Florida

Daniel

DanielDaniel

 Hoffman

 Hoffman Hoffman

Lily-AgelikiLily-AgelikiLily-Ageliki Elefteriadou Elefteriadou Elefteriadou - CO-PI  1.00  0.00  0.00 22,299
Anand Rangarajan - Co-PI  2.00  0.00  0.00 28,078
Sanjay Ranka - PI  2.00  0.00  0.00 48,890
Sivaramakrishna Srinivasan - Co-PI  1.00  0.00  0.00 11,122

   0   0.00   0.00   0.00        0
4  6.00  0.00  0.00     110,389

0 0.00 0.00 0.00 0
0 0.00 0.00 0.00 0
3 89,610
0 0
0 0
0 0

    199,999
39,386

    239,385

         0
6,000
4,000

0
0
0
0

0          0

0
0
0
0
0

40,481
     40,481
    289,866

134,370
MTDC (Rate: 52.5000, Base: 255942)

    424,236
0

    424,236
0



SUMMARY
PROPOSAL BUDGET

Funds
Requested By

proposer

Funds
granted by NSF

(if different)

Date Checked Date Of Rate Sheet Initials - ORG

NSF Funded
Person-months

fm1030rs-07

FOR NSF USE ONLY
ORGANIZATION PROPOSAL NO. DURATION (months)

Proposed Granted

PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.

A.  SENIOR PERSONNEL: PI/PD, Co-PI’s, Faculty  and Other Senior Associates
          (List each separately with title, A.7.  show number in brackets) CAL ACAD SUMR

1.

2.

3.

4.

5.

6. (        ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)

7. (        ) TOTAL SENIOR PERSONNEL (1 - 6)

B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)

1. (        ) POST DOCTORAL SCHOLARS

2. (        ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)

3. (        ) GRADUATE STUDENTS

4. (        ) UNDERGRADUATE STUDENTS

5. (        ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)

6. (        ) OTHER

   TOTAL SALARIES AND WAGES (A + B)

C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)

   TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)

D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)

   TOTAL EQUIPMENT

E.  TRAVEL 1.  DOMESTIC (INCL. U.S. POSSESSIONS)

2.  INTERNATIONAL

F.  PARTICIPANT SUPPORT COSTS

1. STIPENDS         $

2. TRAVEL

3. SUBSISTENCE

4. OTHER

   TOTAL NUMBER OF PARTICIPANTS       (          )                         TOTAL PARTICIPANT COSTS

G.  OTHER DIRECT COSTS

1. MATERIALS AND SUPPLIES

2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION

3. CONSULTANT SERVICES

4. COMPUTER SERVICES

5. SUBAWARDS

6. OTHER

   TOTAL OTHER DIRECT COSTS

H.  TOTAL DIRECT COSTS (A THROUGH G)

I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)

TOTAL INDIRECT COSTS (F&A)

J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)

K.  SMALL BUSINESS FEE                          

L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)

M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $

PI/PD NAME FOR NSF USE ONLY
INDIRECT COST RATE VERIFICATION

ORG. REP. NAME*

 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET 

3YEAR

3

University of Florida

Daniel

DanielDaniel

 Hoffman

 Hoffman Hoffman

Lily-AgelikiLily-AgelikiLily-Ageliki Elefteriadou Elefteriadou Elefteriadou - Co-PI  1.00  0.00  0.00 22,968
Anand Rangarajan - Co-PI  2.00  0.00  0.00 28,920
Sanjay Ranka - PI  2.00  0.00  0.00 50,357
Sivaramakrishna Srinivasan - Co-PI  1.00  0.00  0.00 11,456

   0   0.00   0.00   0.00        0
4  6.00  0.00  0.00     113,701

0 0.00 0.00 0.00 0
0 0.00 0.00 0.00 0
3 92,298
0 0
0 0
0 0

    205,999
40,568

    246,567

         0
6,000
4,000

0
0
0
0

0          0

0
0
0
0
0

42,178
     42,178
    298,745

138,140
MTDC (Rate: 52.5000, Base: 263124)

    436,885
0

    436,885
0



SUMMARY
PROPOSAL BUDGET

Funds
Requested By

proposer

Funds
granted by NSF

(if different)

Date Checked Date Of Rate Sheet Initials - ORG

NSF Funded
Person-months

fm1030rs-07

FOR NSF USE ONLY
ORGANIZATION PROPOSAL NO. DURATION (months)

Proposed Granted

PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.

A.  SENIOR PERSONNEL: PI/PD, Co-PI’s, Faculty  and Other Senior Associates
          (List each separately with title, A.7.  show number in brackets) CAL ACAD SUMR

1.

2.

3.

4.

5.

6. (        ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)

7. (        ) TOTAL SENIOR PERSONNEL (1 - 6)

B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)

1. (        ) POST DOCTORAL SCHOLARS

2. (        ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)

3. (        ) GRADUATE STUDENTS

4. (        ) UNDERGRADUATE STUDENTS

5. (        ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)

6. (        ) OTHER

   TOTAL SALARIES AND WAGES (A + B)

C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)

   TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)

D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)

   TOTAL EQUIPMENT

E.  TRAVEL 1.  DOMESTIC (INCL. U.S. POSSESSIONS)

2.  INTERNATIONAL

F.  PARTICIPANT SUPPORT COSTS

1. STIPENDS         $

2. TRAVEL

3. SUBSISTENCE

4. OTHER

   TOTAL NUMBER OF PARTICIPANTS       (          )                         TOTAL PARTICIPANT COSTS

G.  OTHER DIRECT COSTS

1. MATERIALS AND SUPPLIES

2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION

3. CONSULTANT SERVICES

4. COMPUTER SERVICES

5. SUBAWARDS

6. OTHER

   TOTAL OTHER DIRECT COSTS

H.  TOTAL DIRECT COSTS (A THROUGH G)

I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)

TOTAL INDIRECT COSTS (F&A)

J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)

K.  SMALL BUSINESS FEE                          

L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)

M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $

PI/PD NAME FOR NSF USE ONLY
INDIRECT COST RATE VERIFICATION

ORG. REP. NAME*

 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET 

4YEAR

4

University of Florida

Daniel

DanielDaniel

 Hoffman

 Hoffman Hoffman

Lily-AgelikiLily-AgelikiLily-Ageliki Elefteriadou Elefteriadou Elefteriadou - Co-PI  1.00  0.00  0.00 23,657
Anand Rangarajan - Co-PI  2.00  0.00  0.00 29,787
Sanjay Ranka - PI  2.00  0.00  0.00 51,868
Sivaramakrishna Srinivasan - Co-PI  1.00  0.00  0.00 11,800

   0   0.00   0.00   0.00        0
4  6.00  0.00  0.00     117,112

0 0.00 0.00 0.00 0
0 0.00 0.00 0.00 0
3 95,067
0 0
0 0
0 0

    212,179
41,786

    253,965

         0
6,000
4,000

0
0
0
0

0          0

0
0
0
0
0

43,957
     43,957
    307,922

142,024
mtdc (Rate: 52.5000, Base: 270522)

    449,946
0

    449,946
0



SUMMARY
PROPOSAL BUDGET

Funds
Requested By

proposer

Funds
granted by NSF

(if different)

Date Checked Date Of Rate Sheet Initials - ORG

NSF Funded
Person-months

fm1030rs-07

FOR NSF USE ONLY
ORGANIZATION PROPOSAL NO. DURATION (months)

Proposed Granted

PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.

A.  SENIOR PERSONNEL: PI/PD, Co-PI’s, Faculty  and Other Senior Associates
          (List each separately with title, A.7.  show number in brackets) CAL ACAD SUMR

1.

2.

3.

4.

5.

6. (        ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)

7. (        ) TOTAL SENIOR PERSONNEL (1 - 6)

B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)

1. (        ) POST DOCTORAL SCHOLARS

2. (        ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)

3. (        ) GRADUATE STUDENTS

4. (        ) UNDERGRADUATE STUDENTS

5. (        ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)

6. (        ) OTHER

   TOTAL SALARIES AND WAGES (A + B)

C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)

   TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)

D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)

   TOTAL EQUIPMENT

E.  TRAVEL 1.  DOMESTIC (INCL. U.S. POSSESSIONS)

2.  INTERNATIONAL

F.  PARTICIPANT SUPPORT COSTS

1. STIPENDS         $

2. TRAVEL

3. SUBSISTENCE

4. OTHER

   TOTAL NUMBER OF PARTICIPANTS       (          )                         TOTAL PARTICIPANT COSTS

G.  OTHER DIRECT COSTS

1. MATERIALS AND SUPPLIES

2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION

3. CONSULTANT SERVICES

4. COMPUTER SERVICES

5. SUBAWARDS

6. OTHER

   TOTAL OTHER DIRECT COSTS

H.  TOTAL DIRECT COSTS (A THROUGH G)

I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)

TOTAL INDIRECT COSTS (F&A)

J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)

K.  SMALL BUSINESS FEE                          

L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)

M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $

PI/PD NAME FOR NSF USE ONLY
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Lily-AgelikiLily-AgelikiLily-Ageliki Elefteriadou Elefteriadou Elefteriadou - CO-PI  4.00  0.00  0.00 90,574
Anand Rangarajan - Co-PI  8.00  0.00  0.00 114,045
Sanjay Ranka - PI  8.00  0.00  0.00 198,582
Sivaramakrishna Srinivasan - Co-PI  4.00  0.00  0.00 45,176
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Current and Pending Support 
(See GPG Section II.D.8 for guidance on information to include on this form.) 

The following information should be provided for each investigator and other senior personnel.  Failure to provide this infor-
mation may delay consideration of this proposal. 
 Other agencies (including NSF) to w hich this proposal has been/w ill be submit-

 Investigator: Ageliki (Lily) Elefteriadou  
 Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  

 Video Based Machine Learning for Smart Traffic Analysis and Management 
Source of Support: National Science Foundation 
 Total Award Amount: $1,723,061 
 
 

Total Award Period Covered: 07/01/2018-06/30/2022 
  Location of Project:  University of Florida 

 
 
 Person-Months Per Year Committed to the Project.  

 
Cal: 1.0 Acad:      Sumr: 

 Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  
  Highway Capacity Manual Methodologies for Corridors Involving Freeways and Surface Streets 
       
Source of Support:  National Academy of Sciences 
  Total Award Amount: $799,999 
 
 

Total Award Period Covered: 08/08/2016-02/17/2019 
  Location of Project:  University of Florida 

 
 
 Person-Months Per Year Committed to the Project.       

 
Cal: 1.8 Acad:      Sumr: 

Support:  Current   Pending   Submission Planned in Near Future   Transfer of Support  
        Project/Proposal Title:  
Dynamic Intersection Learning Machine Optimization Real-time Engine 
       
Source of Support: Florida Department of Transportation 
 Total Award Amount:  $211,974 
 
 

Total Award Period Covered  06/08/2017-12/31/2018 
 Location of Project:  University of Florida 
  Person-Months Per Year Committed to the Project.       

 
Cal: 0.13 Acad:  Sumr:   

Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  

       
 
 CPS: TTP Option: Synergy: Traffic Signal Control with Connected and Autonomous Vehicles in the Traffic Stream 
       
Source of Support:  National Science Foundation 
 Total Award Amount   $1,296,428 
 

Total Award Period Covered:  09/01/2015-08/30/2019 
 Location of Project: University of Florida 
  Person-Months Per Year Committed to the Project.       

 
Cal: 0.6 Acad:      Sumr:        

Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  
  Before and After Implementation Studies of Advanced Signal Control Technologies in Florida 
       
Source of Support:  Florida Department of Transportation Research Center 
 Total Award Amount: $$840,133 Total Award Period Covered:  05/07/2014-07/31/2018 
 Location of Project:  University of Florida 
  Person-Months Per Year Committed to the Project.       

 
Cal: 1.06 Acad:      Sumr:        

*If this project has previously been funded by another agency, please list and furnish information for immediately preceding 
funding period. 
 
NSF Form 1239 (10/99)     USE ADDITIONAL SHEETS AS NECESSARY 
 
 
 
 



 

 
 Current and Pending Support 

(See GPG Section II.D.8 for guidance on information to include on this form.) 
The following information should be provided for each investigator and other senior personnel.  Failure to provide this infor-
mation may delay consideration of this proposal. 
 Other agencies (including NSF) to w hich this proposal has been/w ill be submit-

 Investigator: Ageliki (Lily) Elefteriadou  
 Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  
Southeastern Transportation, Research, Innovation, Development, and Education Center (STRIDE) 
       
Source of Support: US Department of Transportation 
 Total Award Amount: $5,175,800 
 
 

Total Award Period Covered: 01/19/2017-09/30/2022 
  Location of Project:  University of Florida 

 
 
 Person-Months Per Year Committed to the Project.       

 
Cal: 1.8 Acad:      Sumr: 

 Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  
  Freight Mobility Research Institute 
       
Source of Support:  Florida Atlantic University 
  Total Award Amount: $175,000 
 
 

Total Award Period Covered: 11/30/2016-11/29/2018 
  Location of Project:  University of Florida 

 
 
 Person-Months Per Year Committed to the Project.       

 
Cal: 0.36 Acad:      Sumr: 

Support:  Current   Pending   Submission Planned in Near Future   Transfer of Support  
        Project/Proposal Title:  
Evaluation of Arterial Corridor Improvements and Traffic Management Plans in Florida 
       
Source of Support: Florida Department of Transportation Research Center 
 Total Award Amount:  $137,164 
 
 

Total Award Period Covered:  06/11/2015-05/31/2018 
 Location of Project:  University of Florida 
  Person-Months Per Year Committed to the Project.       

 
Cal: 0.4 Acad:  Sumr:   

Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  

       
 
  
       
Source of Support:   
 Total Award Amount   
 

Total Award Period Covered:   
 Location of Project:  University of Florida 
  Person-Months Per Year Committed to the Project.       

 
Cal:  Acad:      Sumr:        

Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  
   
       
Source of Support:  
 Total Award Amount:  Total Award Period Covered: 
 Location of Project: 
  Person-Months Per Year Committed to the Project.       

 
Cal:  Acad:      Sumr:        

*If this project has previously been funded by another agency, please list and furnish information for immediately preceding 
funding period. 
 
 
 
 
 



 

 
 

















 

Current and Pending Support 
(See GPG Section II.D.8 for guidance on information to include on this form.) 

The following information should be provided for each investigator and other senior personnel.  Failure to provide this 
information may delay consideration of this proposal. 
 Other agencies (including NSF) to which this proposal has been/will be submitted. 
Investigator: Sivaramakrishnan Srinivasan  
 Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  
  Video Based Machine Learning for Smart Traffic Analysis and Management 
Source of Support: National Science Foundation 
 Total Award Amount: $1,723,061 
 
 

Total Award Period Covered: 07/01/2018-06/30/2022 
  Location of Project:  University of Florida 

 
 
 Person-Months Per Year Committed to the Project.       

 
Cal: 1.0 Acad:      Sumr: 

 Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  
  Data Management and Analytics for UF Smart Testbed 
       
Source of Support:  Florida Department of Transportation 
  Total Award Amount: $543,447 
 
 

Total Award Period Covered: 06/07/2017-03/31/2019 
  Location of Project:  University of Florida 

 
 
 Person-Months Per Year Committed to the Project.       

 
Cal:  0.78 Acad:      Sumr: 

Support:  Current   Pending   Submission Planned in Near Future   Transfer of Support  
        Project/Proposal Title:  
Strategies for Mitigating Congestion in Small Urban and Rural Areas (Project H) 
       
Source of Support: US Department of Transportation 
 Total Award Amount:  $32,634 
 
 

Total Award Period Covered:  05/31/2017-11/30/2018 
 Location of Project:  University of Florida 
  Person-Months Per Year Committed to the Project.       

 
Cal: 0.4 Acad:  Sumr:   

Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  

       
 
 Dynamic Intersection Learning Machine Optimization Real-time Engine 
       
Source of Support:  Florida Department of Transportation 
 Total Award Amount  $211,974 
 

Total Award Period Covered:  06/07/2017-12/31/2018 
 Location of Project:  University of Florida 
  Person-Months Per Year Committed to the Project.       

 
Cal: 0.75 Acad:      Sumr:        

Support:  Current    Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  
  Transportation Safety Center (TSC) 2018-2020 
       
Source of Support:  Florida Department of Transportation 
 Total Award Amount: $886,990 Total Award Period Covered: 03/01/2018-12/31/2019 
 Location of Project: University of Florida 
  Person-Months Per Year Committed to the Project.       

 
Cal: 1.2 Acad:      Sumr:        

*If this project has previously been funded by another agency, please list and furnish information for immediately pre-
ceding funding period. 
 
NSF Form 1239 (10/99)     USE ADDITIONAL SHEETS AS NECESSARY 
 
 
 
 
 
 



 

Current and Pending Support 
(See GPG Section II.D.8 for guidance on information to include on this form.) 

The following information should be provided for each investigator and other senior personnel.  Failure to provide this 
information may delay consideration of this proposal. 
 Other agencies (including NSF) to which this proposal has been/will be submitted. 
Investigator: Sivaramakrishnan Srinivasan  
 Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  
Human Factors Study on the Use of Colors for Express Lane Delineators 
  
Source of Support: Florida Department of Transportation 
 Total Award Amount: $199,927 
 
 

Total Award Period Covered: 10/31/2017-04/30/2019 
  Location of Project:  University of Florida 

 
 
 Person-Months Per Year Committed to the Project.       

 
Cal: 0.97 Acad:      Sumr: 

 Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  
  Dwight David Eisenhower Transportation Fellowship Program Graduate Fellowship 
       
Source of Support:  US Department of Transportation Federal Highway Administration 
  Total Award Amount: $11,500 
 
 

Total Award Period Covered: 12/23/2017-08/31/2018 
  Location of Project:  University of Florida 

 
 
 Person-Months Per Year Committed to the Project.       

 
Cal: 0.12 Acad:      Sumr: 

Support:  Current   Pending   Submission Planned in Near Future   Transfer of Support  
        Project/Proposal Title:  
Performance Measurement and Management Using Connected and Automated Vehicle Data (Project C) 
       
Source of Support:  US Department of Transportatin 
 Total Award Amount:  $62,507 
 
 

Total Award Period Covered: 05/01/2017-08/01/2018 
 Location of Project:  University of Florida 
  Person-Months Per Year Committed to the Project.       

 
Cal: 0.08 Acad:  Sumr:   

Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  

       
 
  
       
Source of Support:  
 Total Award Amount   
 

Total Award Period Covered:  
 Location of Project:  University of Florida 
  Person-Months Per Year Committed to the Project.       

 
Cal: Acad:      Sumr:        

Support:  Current    Pending   Submission Planned in Near Future   *Transfer of Support  
        Project/Proposal Title:  
   
       
Source of Support:   
 Total Award Amount:  Total Award Period Covered:  
 Location of Project: 
  Person-Months Per Year Committed to the Project.       

 
Cal:  Acad:      Sumr:        

*If this project has previously been funded by another agency, please list and furnish information for immediately pre-
ceding funding period. 
 









Data Management Plan
Video based Machine Learning for Smart Traffic Analysis and Management

Types of Data: The main data that will be produced from this project is novel software for
machine learning for traffic management. All of our methods will be equipped with an easy-to-
use API, mainly in C/C++ (but also in Python etc.) and, to enable wide usage by non-experts.
We will disseminate our algorithms, methods, codes, and matrix collection as widely as possible
thus enabling their use in commercial, government lab, and open-source applications. We will use
simulation datasets and real-world intersection datasets for testing our machine learning algorithms.
If any of the outputs are relevant for broad audience, we will archive them and provide them for
public dissemination.

Physical and Cyber Resources for Storing and Preserving Data: We will maintain a central
web site (http://www.cise.ufl.edu/research/traffic-management/ produced and maintained by the
Co-PIs. The investigators have in-house resources with adequate capacity for this purpose.

For large data sets we will use the Hipergator Facility that is maintained by UF Research
Computing Division at University of Florida. This facility supports researchers for large scale data
storage and dissemination using the Lustre File System. Lustre is a high-performance parallel
system dedicated to HPC applications. The main Lustre filesystem has a capacity of several
petabytes and consists of thousands of spindles to provide the high performance throughput. This
storage is directly mounted on every single of HiPerGator clusters compute nodes and all servers.

UF Research Computing has deployed Globus as one mechanism to facilitate data transfer
to and from HiPerGator. This will be used for data transfer within the collaboration as well as
external entities. Globus is a high-performance data transfer tool developed by the Computation
Institute, the University of Chicago and Argonne National Laboratory. Each of the data transfer
servers has 10G Ethernet directly connected to the core switches that are on the 200G campus
network and 100G WAN. The Lustre filesystem is directly mounted on the data transfer servers
via 50Gbps Infiniband.

Formats and Dissemination Methods: The developed software will be released as open source via
the project web page that will be maintained beyond the duration of the proposed project. We will
also deposit the software in publicly available Source-forge repository (http://sourceforge.net/).
Sourceforge provides persistent web space for open source projects. Results from the proposed re-
search will be published in leading journals and conferences in computer science, numerical analysis,
and parallel computing.

Policies for Data Sharing and Public Access: All software will be published under Apache 2.0
open source licensing (and/or GPL version 2 depending on suitability) and source code will be open
and freely available. The open source license will permit the dissemination and commercialization
of enhanced or customized versions of the software, or incorporation of the software or pieces of
it into other software packages. It will also allow software transfers so that another individual or
team can continue development in the event that the original investigators are unwilling or unable
to do so. Any modifications by other researchers can be shared for later modifications by other
researchers.

PI Ranka has significant experience in development of production quality software development
and dissemination (experience as part of a CTO for a Silicon valley startup). Our goal will be
to develop a infrastructure that is modular so that others can modify or customize it for their



applications. We will develop suitable repositories so that enhancements made by others can be
published along with the base code thereby developing an ecosystem of users.

In addition to the normal academic venues (publication in journals and conferences, external
talks, and software distribution), for our project we will host technical workshops at leading con-
ferences on related topics. These workshops will bring potential users, collaborators, and other
researchers to discuss problems and progress in the area. We will also initiate multiple indus-
trial/academic/government lab collaborations to benefit from their experience, evaluations, and
suggestions into our planning process.

Rights and Obligations for Management and Retention of Research Data: The PIs and the
graduate students to be hired on the project, will be responsible for managing software development.
We will maintain detailed documentation at each stage of the implementation, and use standard
tools for software version control to maintain development history.
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