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I. I  INTRODUCTION 

The Defense Advanced Research Projects Agency (DARPA) Small Business Programs Office 
(SBPO) is issuing an SBIR/STTR Opportunity (SBO) inviting submissions of innovative 
research concepts in the technical domain(s) of Ground/Sea Vehicles, Sensors. In particular, 
DARPA is interested in understanding the feasibility of Seabed Simulation Synthesis (“S3”).

This SBO is issued under the Broad Agency Announcement (BAA) for SBIR/STTR, 
HR001120S0019. All proposals in response to the technical area(s) described herein will be 
submitted in accordance with the instructions provided under HR001120S0019, found here: 
https://beta.sam.gov/opp/b8abeb02f16a4450b2c2f859fc00c177/view. 

a. Eligibility
The eligibility requirements for the SBIR/STTR programs are unique and do not 
correspond to those of other small business programs. Please refer to Section 3.1, Eligible 
Applicants, of HR001120S0019 for full eligibility requirements. 

b. Anticipated Structure/Award Information
Please refer to Section 1, Funding Opportunity Description provided in HR001120S0019 
for detailed information regarding SBIR/STTR phase structure and flexibility.

For this SBO, DARPA will accept Phase I proposals for cost of up to $225,000 for a 9 
month period of performance.  

Proposers should refer to Section 4, Application and Submission Information, of 
HR001120S0019 for detailed proposal preparation instructions. Proposals that do not 
comply with the requirements detailed in HR001120S0019 and the research objectives of 
this SBO are considered non-conforming and therefore are not evaluated nor considered 
for award.

https://beta.sam.gov/opp/b8abeb02f16a4450b2c2f859fc00c177/view


Phase I proposals shall not exceed 20 pages. Phase I commercialization strategy shall not 
exceed 5 pages. This should be the last section of the Technical Volume and will not 
count against the 20-page limit. Please refer to Appendix A of HR001120S0019 for 
detailed instructions on Phase I proposal preparation.

c. Evaluation of Proposals

Section 5, Evaluation of Proposals, in HR001120S0019 provides detailed information on 
proposal evaluation and the selection process for this SBO.

d. Due Date/Time 
Full proposal packages (Proposal Cover Sheet, Technical Volume, Price/Cost Volume 
inclusive of supporting documentation, and Company Commercialization Report) must 
be submitted via the DoD SBIR/STTR Proposal Submission website per the instructions 
outlined in HR001120S0019 no later than 2:00 pm ET, May 26, 2020.

II. TOPIC OVERVIEW
a. Objective

DARPA is seeking proposals to develop and demonstrate a system that generates 
spatially and environmentally accurate 3D, continuous simulation models of seabed 
environments from raw underwater sensor sources (e.g. medium frequency sonar, high 
frequency sonar, electro-optical, structured light). The objective is to rapidly create 
realistic simulation environments, without human artistic or analytic augmentation to 
enable mission planning, reconstruction or training.

b. Description
Underwater vehicles generate an abundance of sensor data that is used to support obstacle 
avoidance, path planning, object classification, or mission execution. However, this 
information is infrequently used to generate spatially and environmentally accurate 3D 
simulation models to support future mission planning, technology evaluation (e.g. new 
sensors), or algorithm training on reconstructed real-world data. Existing underwater 
simulation models are currently developed in labor intensive processes hand built for 
specific and custom environmental conditions. These models are limited in number, do 
not provide sufficiently unique examples for research or mission planning purposes, and 
do not provide sufficient environmental, spatial or mission diversity required to evaluate 
and train future underwater systems. 

DARPA is seeking innovative solutions for rapidly developing new simulation 
environments from recorded real-world content using technologies that may include, but 
are not limited to the above examples. Technologies of particular interest: 1) sensor (e.g. 
sonar, electro-optical, structured light) processing, fusion and visualization processes to 
generate spatially relevant continuous 3 dimensional (3D) environmental models suitable 
for mission planning, sensor testing or algorithm training. This includes approaches to 



weight sensor inputs based on known quality or resolutions;  2) adaptive algorithmic 
approaches to match sensor data to geographically and environmentally correct 
underwater features (from sources such as previous missions, surveys, literature or other 
offboard sensors) to enhance accuracy of generated simulation to color, content, size, and 
physical properties; 3) adaptive algorithm approaches to infer data to create spatially 
continuous and accurate environments without gaps, light and depth shadows, or voided 
features in the simulation environments; 4) develop a system that can rapidly convert 
large libraries of content (e.g. sonar, structured light) into continuous mesh simulation 
models; 5) applicability to multiple simulation engines (e.g. Unreal, Gazebo); 6) 
applicability to immersive mission planning, mission reconstruction, visualization and 
training environments; and 7) approaches that reconstruct or infer environmental effects 
that challenge visual perception (e.g. turbidity and aphotic zones).

No hardware or sensor development is desired in this topic. Proposers should assume 
there are no bandwidth limitations to access the sensor data from the underwater vehicle 
(e.g. underwater vehicle is in a port or on a host platform), and that the underwater 
vehicle’s mission is complete (e.g. data does not need to be downloaded during mission 
execution or in stride). Proposers can assume knowledge of the environment or types of 
environments before receiving the raw sensor data. Proposers can assume the use of 
standard processing capabilities (e.g. servers and cloud). Proposers should assume that 
raw sensor data contains Controlled Unclassified Information (CUI) and any processing 
or data storage needs to manage that information appropriately. 

If successful, S3 will increase the availability of geographically, environmentally, 
seasonally, and spatially relevant simulation environments to support future underwater 
system mission planning, reconstruction, sensor development, and algorithm training. 

System metrics:

1) In 2 days or less, generate unique simulation scenarios from raw data without
     human artistic or analytic intervention. This includes validation of the created
     simulation environment against raw data that may have higher or lower fidelity
     compared to the resulting simulation. Performers are expected to have generalized
     algorithms capable of performing raw data reconstruction and simulation fusion
     without prior knowledge of the data set.
2) Fusion of at least two different sensor modalities (e.g. high frequency sonar, side
     scan sonar, camera, structured light) that have different orientations on the
     vehicle, data resolutions, and applications during the course of underwater vehicle
     missions. DARPA values approaches that consider medium range search sensors
     (e.g. side scan sonar) and close range sensors (e.g. camera).
3) Generation of a 100 km2 simulation model, with 1,500m of total vertical diversity,
     at 5 mm3 voxel resolution, or better. The vertical diversity includes depths of at
     least 500m below the seabed plane to capture fissures, canyons or other features,
     if applicable in the environment.



4) Demonstrate efficacy of generated scenarios for mission planning, mission
     rehearsal, mission reconstruction, system development, sensor testing, algorithm
     training, or synthetic data generation (i.e., simulations must provide useful data
     augmenting the provided data set).

Phase activities may follow, or deviate with justification from, the following 
development plan:

- Phase I: 9 months. Feasibility study, system design, and processing pipeline
  development
- Phase II Base, Year 1: 12 months. Initial system assembly and testing against
  program metrics
- Phase II Base, Year 2: 12 months. Whole system testing, system refinement, and
  evidence of meeting at least two of the four program metrics.
- Phase II Option: 12 months. Iterative system refinement, testing, demonstration,
  and evidence of meeting all program metrics.

Successful proposals will:

1) Describe the approach necessary for meeting system metrics;
2) Detail the initial system concept and development activity to occur over all phases
     including use case for comparing simulation progress; 
3) Describe initial planned research for demonstrating simulation efficacy including
     planned comparisons against other specific methods;
4) Describe how the simulation environment would be used to support depth ranging,
     proprioception, and navigational assessments for the purposes of evaluating
     Simultaneous Localization and Mapping (SLAM), optical flow or other sensor
     interrogations;
5) Describe data sources that exist or will be collected to train and evaluate the
     simulation environment; and
6) Describe approaches to conduct change detection against previously collected and
     simulated environments.

c. Phase I   
Phase 1 will consist of a 9 month feasibility study using major components (hardware, 
software, or algorithms) of the prototype system and available data sets. The study will 
determine and describe a path for integrating or aligning multisource data streams from 
underwater vehicles, algorithmic analysis of the data streams, and algorithms to generate 
a 3D simulation model from those data streams. Performers will identify machine 
learning approaches to infer data to create spatially continuous environments without 
gaps, shadows, or voided features. Performers will identify machine learning techniques 
to take geographically correct flora and seabed types to generate color, size, and physical 
parameters representing naturally occurring objects in the simulation model. Performers 
will identify sources of existing or planned raw data streams to support development, 
training and verification. Performers will design and develop a plan to compare the 



generated simulation model against the source data streams for system verification 
purposes, with special consideration for the variable quality and resolution of training and 
verification data sets compared to the resolution required in the simulation environment.

Successful Phase I projects will deliver:

1) Quantitative analysis of approach feasibility including a detailed pathway to
     reaching program goals and relevant trade studies with recommendations;
2) Prototype simulation model;
3) Initial detailed system design and development plan for Phase II;
4) System verification plan.

i. Schedule/Milestones/Deliverables Phase I fixed payable milestones for this SBO 
should include:
 Month 2: Feasibility study plan including test components, planned trade studies, 

evaluation metrics (measures of performance and effectiveness), and analyses for 
all program metrics.

 Month 6: Interim report describing initial study results. Draft detailed prototype
design.

 Month 9: Final Phase I Report summarizing feasibility study results and analysis.
Initial prototype design including architectures and algorithmic approach.

d. Phase II
Phase II will consist of the assembly of the prototype S3 system and testing of the 
system’s efficacy for algorithm training on reconstructed real-world data for underwater 
systems. Performers will be expected to collect or identify existing sensor data feeds. It 
will consist of three, 12-month funding periods, with decisions to exercise optional 
funding at Phase II, months 12 and 24.

Phase II Base, Year 1 deliverables will include:

1) Demonstration of system performance;
2) Quantitative and qualitative analysis of system performance against all metrics; 
and 
3) Prototype system, demonstration and report describing the system’s 
performance, maturity of development, and results of the verification study.

The minimum requirements necessary for the Phase II Base, Year 2 award include:

1) A demonstration of prototype performance towards all metrics, and maturity
     sufficient for evaluation and testing of underwater systems in a simulation
     environment;

The minimum requirements necessary for the Phase II Option include:

1) Demonstration the system has met at least one of the first two program metrics, 
and has shown progress towards the other two; and



2) Detailed and realistic plan for meeting the remaining unmet metric(s).

i. Schedule/Milestones/Deliverables Phase II fixed payable milestones for this SBO 
should include:
 Month 2: Detailed build and test plan for Phase II.
 Month 6: Detailed update of build progress and progress against program metrics.
 Month 12: Interim Phase II Base, Year 1 progress report. Demonstration of 

prototype maturity sufficient for efficacy study. 
 Month 18: Updated system design and revisions.
 Month 24:

o Phase II Base, Year 2 progress report including updated design, system
performance characteristics. Interim prototype/system demonstration, and 
plans for system refinement/revision.

o Evidence of meeting either metric 1 or 2, and demonstrated progress 
towards the other two metrics.

o Detailed plan for Option period, if awarded.
 Month 30: Interim report against Option milestones and towards meeting all 

program metrics.
 Month 36: Final Report including performance data against all program metrics 

and description performance characteristics (e.g., under what
conditions does the system perform well or poorly). Final prototype 
demonstration.

e. Dual Use Applications (Phase III)
The sought after technology development has potential applications in private industry, 
academia, and Defense.

Industry:

- Gaming. Rapid generation of video game content from raw sensor feeds to reduce
game development timelines and costs, while increasing realism.

- Diving. Development of immersive environments to improve diver readiness and
training, or support cultural, archaeological and environmental awareness.

Defense applications:

- Mission rehearsal and reconstruction. Using actual or synthetically generated
simulation models, train operators or systems on complex mission plans in
challenging underwater environments.

- System development. For developing an expanded set of simulation scenarios to 
test, evaluate, or model future systems.

Academia:



- Environmental analysis. Enable a new visualization paradigm to observe or 
compare underwater environments based on collected data.
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III. SUBMISSION OF QUESTIONS
DARPA intends to use electronic mail for all correspondence regarding this SBO. Questions 
related to the technical aspect of the research objectives and awards specifically related to 
this SBO should be emailed to HR001120S0019@darpa.mil.  Please reference BAA 
HR001120S0019-04 in the subject line. All questions must be in English and must include 
the name, email address, and the telephone number of a point of contact.

DARPA will attempt to answer questions in a timely manner; however, questions submitted 
within seven (7) calendar days of the proposal due date listed herein may not be answered. 
DARPA will post a consolidated Frequently Asked Questions (FAQ) document. To access 
the posting please visit: http://www.darpa.mil/work-with-us/opportunities. Under the 
HR001120S0019-04 summary, there will be a link to the FAQ.  The FAQ will be updated on 
an ongoing basis until one week prior to the proposal due date. 



In addition to the FAQ specific to this SBO, proposers should also review the SBIR/STTR 
General FAQ list at: https://beta.sam.gov/opp/b8abeb02f16a4450b2c2f859fc00c177/view 
Under the HR001120S0019 summary, there is a link to the general FAQ. 

Technical support for the Defense SBIR/STTR Innovation Portal (DSIP) is available Monday 
through Friday, 9:00 a.m. – 5:00 p.m. ET.  Requests for technical support must be emailed to 
DoDSBIRSupport@reisystems.com with a copy to HR001120S0019@darpa.mil. 

https://beta.sam.gov/opp/b8abeb02f16a4450b2c2f859fc00c177/view
mailto:DoDSBIRSupport@reisystems.com
mailto:HR001120S0019@darpa.mil

