
 

 

 
MOVES - Diagnosing Health Conditions from Open-Source Video  

  

Program Overview   

 

With the increasing adoption of digital healthcare, it is essential that medical professionals 

have access to virtual tools that can augment or replace in-person health assessments.  

IARPA aims to develop algorithms that aid medical professionals in the use of open-source 

video for diagnosis. The MOVES (Movement Observation and Video-based Evaluation 

System) program aims to demonstrate the feasibility of this long-term goal by addressing 

a subset of the challenges associated with generalized diagnosis from  video. 

 
The MOVES program will focus on diagnoses of neurological conditions that typically 

affect people’s movement and demonstrate that it is feasible to diagnose such conditions 

from challenging input video that may: 

 

• Be taken from non-ideal angles 

• Include subjects wearing a wide variety of clothing styles 

• Show partially obstructed subjects 

 
Figure 1 shows examples of frames from the types of open-source video that may be used. 

Clothing may include attire for a wide variety of weather conditions and from a wide 

variety of cultures. Activities may be slow or rapid, the number of people in the video can 

range from small to large, and the videos may be of arbitrary length. 

  

   

  
Figure 1: Examples of frames from the types of open-source videos that MOVES algorithms 

will evaluate. 

 

The program requirements are selected to ensure a path to rapid adoption and trust in the 

algorithms’ performance by medical professionals. Key challenges include the nature of 

the videos as described above, especially finding movements that are diagnostic of 

conditions; differentiating between similar symptoms of different disorders; and providing 

enough information to the medical professionals about how the diagnosis was made so that 

they can verify the diagnosis and build confidence in the algorithm performance. 
 



 

 

Objectives  

 

The MOVES program will develop algorithms that can diagnose a small set of neurological 

movement disorders from open-source video of subjects in non-clinical and less-than-ideal 

settings. The algorithms will provide a structured pipeline with user access to intermediate 

results that enable medical professionals to evaluate the algorithms’ performance and 

integrate it into their normal workflow. 

 
Successful MOVES solutions will: 

 

1. Extract skeletal movement and body shape from underneath clothing   
The solution will take video as input and allow the user to select a subject of 

interest. The solution will output both an animation of the skeletal movements of 

the body (i.e., a skeletal stick figure) with sufficient time resolution to capture 

typical tremor or involuntary movement symptoms, including hands and fingers, as 

well as a simulated unclothed full-body animation. The output animations will be 

matched to the movements of the source video to allow medical professionals to 

perform diagnoses directly from the original video with the aid of the skeletal and 

unclothed body animations. This will help the medical professionals understand the 

underlying input that downstream steps of the algorithmic pipeline will use.  

Keypoint locations for skeletal motion will also be output to a text file. 

 

2. Rank order video clips by diagnostic significance and perform diagnosis 

The solution will output roughly 15 second video segments rank-ordered by a 

diagnosis score. The diagnosis scores should be a monotonic function of the 

likelihood of the presence of that condition. The end user will be able to set the 

score threshold for detecting a condition. 

 

Performers must select three conditions from the list below, which their algorithms will be 

able to diagnose: 

 

• Parkinson’s Disease 

• Huntington’s Disease 

• Amyotrophic Lateral Sclerosis 

• Cerebellar Ataxia 

• Essential Tremor 

• Dystonia 

 

  

 

 

 

 

 

 

 



 

 

 

Program Technical Deliverables and Performance Metrics  

 

Technical Deliverable 1 will be the algorithm that extracts skeletal movement and body 

shape from underneath clothing.  Output videos will have the same pixel resolution and 

frame rate as the input video. 

  

Deliverable 1 performance metric:  PCKh@0.5 > 95%; Frequency response > 12 Hz  

 

PCKh is the Percentage of Correct Keypoints as a fraction of head height.  PCKh@0.5 > 

95% means that across all skeletal keypoints and frames in the video, keypoints will be 

within 0.5 head heights of the actual location more than 95% of the time. 

 

The Frequency response metric specifies that the algorithm must be capable of 

reproducing tremors of frequency 12 Hz or more, as this is necessary for the diagnosis of 

some neurological conditions.  

 

Technical Deliverable 2 will be the algorithm that rank orders video clips by diagnostic 

significance and performs diagnosis.  It will take as input the output videos from 

Technical Deliverable 1.  

 

Deliverable 2 performance metric: Diagnostic accuracy of 80% on disorders the 

performer team has selected.  For this metric, score threshold will be chosen after the test 

is run to maximize accuracy.  Cases in the test set will be roughly balanced in number of 

instances 

 

Performers may suggest other metrics or evaluation approaches that they feel highlight 

the value and performance of their approach. 

 

Performers should expect that during independent Test and Evaluation (T&E), the 

outputs from one team’s Technical Deliverable 1 software, including the simulated stick 

figure, simulated unclothed full body, and keypoint text file, may be used as inputs for 

another team’s Technical Deliverable 2. These will be conducted by the T&E team; data 

or outputs from one performer team will not be shared with other performer teams. 

 

Other Technical Deliverables: Any datasets compiled and any source code created during 

the execution of this effort. 

 

Program Waypoints, Milestones, Deliverables 

 

MOVES is a single-phase 14-month program. Table 1 shows a timeline for the program 

with Government defined milestones and deliverables. 

  



 

 

 

 

Table 1: Program Waypoint, Milestone and Deliverables Testing Timeline 

Event 

Deliverables 

Program 

Month  

Program Kickoff  1 

Performer and T&E teams will be in attendance. Read-ahead 

package due from Performers to the Government 7 days before 

meeting.  

Technical Review 

Meetings (Virtual) 

Monthly, or as 

requested by 

the PM 

Read-ahead package due from Performer to the Government 1 

day before meeting.  

Financial and 

Technical Reports 
Monthly 

Monthly financial and technical reports are due by the 15th day 

of the following month. 

Site Visits  4, 13 PM will visit performer sites for a technical review.  

PI Technical 

Exchange Meeting 
5, 10 

Performer and T&E teams will be in attendance. Read-ahead 

package due from Performers to the Government 7 days before 

meeting. 

Technical 

Deliverable 1, and 

related datasets 

and source code 

7 

Performers will submit their software and documentation to 

the T&E partner on the first business day of the month. 

Datasets collected/compiled and source code created in 

support of this technical deliverable will also be due. 

Technical 

Deliverable 2  12 
Performers will submit their software and documentation to 

the T&E partner on the first business day of the month.  

Final Report, 

datasets, and 

source code 

14 

Performers shall provide a final technical report outlining their 

technical progress, methodology, challenges, successes, and 

recommendations for future efforts.  Performers shall provide 

datasets and source code created under this program to the 

Government. 

 
 

Software Deliverable Formatting 

 

Performers will be required to provide algorithms in a Docker container.  The entirety of a 

Performer’s system for each Technical Deliverable, including pre- and post-processing, 

must be included within the delivered software container. Performers shall also provide 

documentation required to install and run the software, and the source code to the 

Government and T&E team.  

  

Test & Evaluation 

  

T&E will be conducted by an independent team of Government and contractor staff 

carrying out evaluation and analyses of Performer Deliverables using program test datasets 



 

 

and protocols. Evaluations will occur during months 7 and 13. In addition to Independent 

T&E, IARPA will regularly gauge interim progress of Performer research and development 

on the basis of Performer self-reported technical updates. 

Technical Exchange Meetings/Workshops/Site Visits/Travel Requirements 

All Performer teams are expected to attend the program Kickoff and Technical Exchange 

Meetings in person.  These meetings will facilitate open technical exchanges, interaction, 

and sharing among the program participants. Program participants will be expected to 

present the technical status and progress of their efforts to other participants and invited 

guests. 

Site visits by the Government Team will take place during months 4 and 13. These visits 

will occur at the Performer’s facility. Reports on technical progress, details of successes 

and issues, contributions to the program goals, and technology demonstrations will be 

expected during these site visits. 

Anticipated Period of Performance 

 

MOVES is a 14-Month single-phase program.  

 

Human or Animal Subject Research applicable to this Program   

 

IARPA anticipates that the bulk of the training data used to train the algorithms under 

development will be open-source data. Additionally, the Test & Evaluation team will 

collect a dataset using human volunteer subjects for distribution to all Performer teams. 

This dataset will consist of high-fidelity motion-capture data of volunteer subjects 

performing a variety of normal-life activities, with each individual wearing a variety of 

clothing styles ranging from minimal and/or form-fitting to bulky and/or loose and flowing. 

IARPA does not anticipate that Performers will also collect human subjects data, though 

proposers are not precluded from doing so. If human subjects research is proposed, it must 

follow all federal HSR guidelines and requirements, as outlined in the general BAA. 

 
Place of Performance 
 
Performance will be conducted at the Performers’ approved sites with the Government’s 

concurrence. 
 
Government Furnished Equipment/Information 
 
The Government will not provide equipment or software to performer teams. 


