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	Mark Krekeler

	Title of Project:
	Development of a novel human materials hyperspectral remote sensing

tool for forensic investigations and operations for U.S. law enforcement


Provide the information on the following issues in non-technical language.   Refer to the detailed guidance document (URL) for issues to consider for each topic.  Leading questions are not all-inclusive; you must provide a description of your project sufficient for the reviewers to weigh the risks, benefits, and human protection provisions of your project.   Refer to attachments (e.g. consent form and recruitment letters) in the descriptions. 

If you believe a question is not applicable in your situation, enter N/A
Note – This project has been previously approved and was modified once, and approved to include the use of a contact probe in December of 2016.  The only modification is we added faculty explicitly in addition to staff and we explicitly state that faculty and staff will be volunteers and not compensated according to university guidelines for human subject compensation.  These very minor changes are highlighted in yellow.   
1.   Purpose of Research:
Provide a description of the nature, objectives, purpose and significance of the proposed research: 

Over a period of two years a master software “plug-in” for the ExelisVIS corporation’s Tactical Hyperspectral Operations Resource (THOR) workflow or similar work flow software program currently used by the U.S. government will be assembled that will enable remote sensing of human materials for identification and discrimination of people in open view, obscured or concealed conditions. The software may be useful in confirming or refuting the presence of lost persons, escaped convicts, recent or past criminal activities, locating refugees or transient humans, searching for live, wounded or killed U.S. personnel or documenting war crimes.   
To build this software reflected and absorbed light spectra will be measured non-invasively (without direct contact) on human skin and hair, both discretely (100-500 subjects) and in the presence of common geomaterials such as soils, sediment and obscuration materials such as vegetation, heat reflective blankets.   Obscuration and concealing material experiments will involve approximately 12 subjects.  Subjects for discrete spectra will be compensated at a level of $25 and subjects involved in obscuration and concealment will be compensated more.  All subject compensation will follow university guidelines. 
Spectra and data collected will be provided to ExelisVIS to integrate into the software plugin.  All data that ExelisVIS staff will have contact with will be non-identifiable.  A beta version of the plugin will be developed after 12-16 months and a final version of the plug-in will be developed by month 24 of the project.
In addition, spectra will be obtained on human blood (purchased from commercial suppliers) and human bone from museum collections or purchased from commercial suppliers.  Spectra will be collected from confuser materials such as soils, clothing and camouflaging materials.   
How will the resulting information contribute to the existing knowledge base?


Spectroscopic studies on human hair and skin are routine in the cosmetics industry and a small literature exists on the subject but for Fourier transform infrared and Raman investigations.   To our knowledge no such remote sensing data set or tools exist involving human skin, hair and confuser materials and the development of such a tool would greatly expand remote sensing capabilities.  The tool has extremely high potential in locating lost or sought after live, wounded and dead persons in numerous situations.  The tool may be used for remote sensing forensic identification of war crimes in real and near time.  
How will the resulting information be disseminated?


The data collected will be integrated into a remote sensing software tool that will be supplied to the U.S. Department of Justice (DOJ).   Ancillary data if relevant and warranted that would not impact or compromise software use or sales may be presented at conferences and published in the peer-review literature.  
2.  Subject Population Description: 

The population to be studied will be 100- 500 Miami University students, faculty and staff.  This population is selected because it is broadly representative of the U.S population.  Furthermore there is a global diversity present in the student population that also mimics that in the U.S. Army.  The population is chosen to be as inclusive as possible gaining a very broad representation of human skin and hair.   Approximately 12 subjects will be involved in more extensive investigation involving human obscuration materials (e.g., sand, soils, vegetation, heat reflective blankets).  These individuals will have spectra that are most representative of the overall (n=100 to 500) population studied.  Note that faculty and staff will be volunteers and not compensated according to university guidelines for human subject compensation. 
3.  Research Procedures/Methods.  Provide a description of each activity, discuss human subjects protections issues, and refer to attached materials (consent forms, surveys, recruitment scripts etc):
All Miami University staff, (and relevant ExelisVIS staff and consultants as needed) will be human subject trained in month 1 of the project or before the staff or consultant conducts or is part of human subject work. All relevant persons will be trained by the end of month 5 of the project.   Some consultants may not interact with human subjects before month 5 or 6. 
Data collection will be in the form of using (1)  non-contact instruments to measure the light signature (spectra) of skin and hair of subjects, and (2) a contact probe to measure the light signature (spectra) of skin and hair of subjects.  This will be done in a laboratory setting and under field conditions in Miami University’s natural areas or campus.   Students and staff will be recruited by flyer (see attached) 
Both the ASD spectroradiometer and the D& P instrument will be used for basic data collection of spectra from human skin and hair.  Subjects will be placed on an examination table and spectra will be collected from the inner and outer regions of the forearm, the lower back, the stomach, the thigh and the top and bottom of the foot.  Spectra will also be collected from the hair on the top and back of the head.  Discrete spectra for suitable subjects with long hair will be obtained. A general spectra will be obtained for each subject’s face.  Electronic photographs of regions of skin and hair from which spectra are acquired will be obtained. Spectra collection on human subjects is expected to take 15 to 20 minutes per subject.  During this phase of the project a typical Monday through Friday week will have the following schedule.  Two to three staff members (technicians or Dr. Krekeler ) will be involved during the collection times, at no time will only one staff member run collection experiments. Mondays will be a preparation and management day where a 30 minute teleconference will be held with ExelisVIS staff followed by a 30 minute meeting with Miami University staff, subject appointments are confirmed and efforts are spent on recruiting subjects.  Tuesdays, Wednesdays and Thursdays will consist of data collection.  The structure of these days will generally consist of 8:00 a.m.to 9:00 a.m. being start up time. Subject interview appointments (see attached) will begin at 9:15 a.m.  The consent form (attached) will be explained and signatures obtained and compensation will be provided at this time.  Consent forms will be stored in Dr. Krekeler’s office for 3 years after the project ends.  List of names will be recorded in alphabetical order to meet university compensation criteria and these names will be held by Krekeler.  Measurements will be collected from approximately 9:30 a.m. to 12:00.  From 12:00 to 1:00 staff will have a lunch break.  From 1:00 to 1:15 data will be downloaded, backed-up and instruments will be checked.  Subject appointments will continue from 1:15 p.m. to 2:45 p.m. Data download, backup and instrument shut down and check will occur from 2:45 to 3:00.  Data processing and quality check will occur from 3:00 to 5:00 p.m.  On Fridays data will be reviewed, analyzed, integrated and sent to ExelsisVIS staff.  Unique diagnostic features will be identified and data will be analyzed for correlative and exclusionary trends and detection probability.  In addition, a one hour Miami Staff meeting will be held. 
For contact probe measurements the same ASD spectroradiometer instrument will be used however the fiber optic cable will be mounted in the contact probe. The contact probe is a hand held device that has a source of illumination within it and has the fiber optic cable securely mounted within it that collects the spectra. This contact probe has a transparent aluminum oxide window at the end or top (as shown in the image below) that enable light to be emitted and the reflected light to be measured simultaneously.     
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Above: Image of the contact probe.  The upper portion of the probe would be in contact with subjects for approximately 10 to 20 seconds per measurement. 
The contact probe method should be more rapid and better quality of data should result because the probe takes spectra from a smaller area (approximately 2.5 cm2) and this prevents incidental scatter contribution from the basic lighting arrangement described above.  Less repeated spectra are required and more spectra from different sample areas can be obtained.
For contact probe measurements on human subjects, the same areas will be measured as described above.  Subjects will be placed on an examination table and spectra will be collected from the inner and outer regions of the forearm, the lower back, the stomach, the thigh and the top and bottom of the foot.  Spectra will also be collected from the hair on the top and back of the head.  Discrete spectra for suitable subjects with long hair will be obtained. A general spectrum will be obtained for each subject’s face (forehead only). Electronic photographs of regions of skin and hair from which spectra are acquired will be obtained. Spectra collection on human subjects is expected to take 15 to 20 minutes per subject.  This method of measurement should be more comfortable for subjects.
For each contact probe measurement, the probe will be placed gently against the subject for approximately 10 to 20 seconds. The probe window will be cleaned between each measurement with dry special disposable paper towels (Kimwipes) and between each subject (immediately before and after data collection) using standard alcohol wipe pads. Clothing worn by the subjects will be measured directly on the outer thigh and upper arm, stomach and lower back.  Shoes will be measured on the upper surface and sole. 

At any point in the above data collection process where a subject indicates any level of discomfort data collection will cease and concerns will be addressed.  Subjects may stop participation at any time during data collection. 

 A separate set of experiments will be conducted to investigate and build a human concealment and obscuration module for the software.  Experiments will be designed using 12 representative human subjects and will be executed in the laboratory and in field settings.  Subjects will have another consent form explained to them and signatures will be obtained.  Consent forms will be stored in Dr. Krekeler’s office for 3 years or longer.  List of names will be recorded in alphabetical order to meet university compensation criteria and these names will be held by Krekeler. For subject safety each subject will be asked if they have known allergies to the obscuration material being investigated.  Field experiments in hiding human skin and clothing in brush, soils, sand, textiles, wooden obscuration grating, clear plastic and similar materials will be conducted. In addition, subjects will be partially covered in as many geomaterial substrates as reasonably possible. Materials used in this portion of the project will include plastic sheeting of a variety of types including white and tan and appropriate colors of interest. Measurements on standard camouflage netting and if available radar dispersive netting materials will be acquired. Less exotic materials such as burlap and cotton based cloth will also be investigated.  Measurements on heat concealment and IR defeating materials such as special blankets will be conducted.  Complex mixtures of the same color of materials will be investigated such as white sheeting and snow and burlap and sand.  In addition, granular materials such as white powders and other powders that can be used to obscure or hide the appearance of signatures will be investigated. Additional vegetation materials and other obscuration materials such as wood bamboo and common items that could be used to hide live or dead bodies will be used.  Subjects may be covered by obscuration and concealing materials for approximately 30 seconds to 15 minutes.  
The contact probe will be used in concealment and obscuration methods in a manner similar to that described above.  Subjects will be partially covered in small areas of skin in as many geomaterial / material  substrates as reasonably possible.  A range of masses of geomaterials (e.g., 0.01 to 5.0 grams) will be applied to the skin and may be applied dry and/ or wet.  These areas will be measured by contact probe. Geomaterials will be removed and if need exists by damp and dry paper towel. This method of measurement is expected to help minimize experimental variability and be more comfortable for subjects. 
At any point in the above data collection process where a subject indicates any level of discomfort data collection will cease and concerns will be addressed.  Subjects may stop participation at any time during data collection. 
Analysis of data will require ExelisVIS staff and consultants (Dr. Scott Allen, Mr. Dave Aldridge) to have access to unidentified data. Data will be analyzed for diagnostic features, false alarm, correlative and exclusionary trends and detection probability.  Data will also be used for scenario mapping and internal quality control exercises for the software. 
A. Recruitment and Selection of Subjects: 

Subjects will be recruited by flyers (see attached) and information sessions and information booths in open settings on all of Miami University’s campuses.  Krekeler and one technician will contact student groups, instructors and make brief 5 minute presentations to groups or classes on all Miami University campuses.  Emails soliciting participation will be sent to students and staff affiliated with the Geology & Environmental Earth Science Department at Oxford and the Math and Physical Science department on the regional campuses.

B.  Research Location(s):  
Where will research take place? How will you obtain permission to utilize that location?

Data collection for human skin and hair spectra will occur in indoor research laboratory space at the Hamilton campus in Rentschler 308 or Mosler 401 or similar locations and settings at the Oxford campus in Shideler hall or similar space dictated by ongoing remodeling requirements.  Data collection for human skin and hair spectra will also occur in outdoor environments on the Hamilton campus and in Miami University’s natural areas.  A portion of this part of the project may be conducted in Miami University’s conservatory with numerous species of identified plants from global localities.  Supporting analytical work for non-human materials that will be in contact with human subjects will be done at Miami University facilities.


Data (images of skin, spectra, metadata) processing and analysis and computer programming will be conducted by ExelisVIS staff and consultants (Dr. Scott Allen).  No data provided to ExelisVIS staff or consultants (Dr. Scott Allen) will have identifying information.  
C. Consent/Assent Process Description (attach forms/scripts as appendices and refer to them) :
Provide a general description of the process for obtaining consent/assent of the subjects or their representatives:


After recruitment subjects will be provided an appointment and guidance sheet indicating the time, location and clothing to wear for the data collection (see attached).  Also indicated on this sheet will be a general schedule for the data collection so the subject knows what to expect for their scheduling purposes.   It will be indicated on the appointment and guidance sheet that they will be provided a consent form at the time of their appointment.  The consent form will be paper and explained to them verbally at the time of their appointment.  It will be explained they have the right to withdraw at any point in the data collection. 

How will you ensure that the voluntary nature of participation is apparent to subjects?


Text in the consent form is clear in this.  It will also be explained they have the right to withdraw at any point while obtaining the consent form.   The comfort level of subjects will be closely monitored.  
How will you implement a system whereby a subject can withdraw from the research aspects of the study without concern about being penalized?


We plan to compensate subjects for their time.  In good faith we will provide the voucher commensurate with the consent form, before data is collected.   This compensates any subject for their time and consideration.
No extra credit or academic related compensation will be offered. 
D.  Describe the nature and timing of the research activities (e.g.  after granting consent, subjects will complete  a pre-treatment test/survey/interview, participate in an activity (be specific), and complete a post-treatment test/survey/interview).   Attach surveys, interview questions etc. as appendices.  Details regarding subject protections are entered below.

The current start date for the funding supporting this project is June 1, 2016.  The work will be conducted over a period of performance of two years.   Human subject work may commence during the end of month 1 of the project and will continue in some form through month 23 of the project.  Dr. Krekeler will manage 1 staff member – a designated technician throughout this period and will interface with ExelisVIS staff and consultants.   

E.  Procedures for Safeguarding Confidentiality of Information:
Who will have access to confidential data?

No identifying information (name, birthdate, social security number, student ID number) will be collected for research.  Names of those compensated will be recorded separately in accordance with university policy.  Only Dr. Krekeler and the technicians hired on the project would have contact with paper forms used to collect research data.  ExelisVIS staff and consultants (Dr. Scott Allen) would see unidentified subject data such as images of skin area, but would not have any identified information.   Consultants and ExelisVIS staff may be present during spectral data collection however but will not be involved in questionnaire data collection work.
For how long will subject identifying information be linked to the data?   

No identifying information (name, birthdate, social security number, student ID number) will be collected.   The list of persons compensated will be compiled daily and held only by Dr. Krekeler.    

Where and how will the data be stored?     

Data will be stored on a computer not connected to the internet and on several back up hard drives.  Only Krekeler and the technicians will have access to human subject metadata.  Spectral data, images of skin and hair will be shared and compiled with ExelisVIS staff and consultants.  Unidentified human subject metadata may be shared with Exelis VIS staff and consultants (Dr. Scott Allen, Mr. Aldridge) .  
Describe project specific data safety (e.g. recording security, protecting identities etc.) :

No identifying information (e.g., names, social security numbers, birth dates) will be collected. Once paper forms have been entered into the computer and backed up, they will be destroyed.  Computer files having data obtained from the same subject will have the same numerical subject number.  This will be true for spectra and electronic images and the metadata (survey data).   Names collected for accounting purposes for compensation will be stored on Krekeler’s office computer and removed once all accounting issues have cleared after the project. 

F.  Deception:  
This project involves no deception.

Provide Justification for deception:  N/A
Describe debriefing process: N/A
G.  Potential Modifications:   If the nature of your research is such that you can anticipate modifications to the procedures, describe in brief the nature and timing of these modification requests that will be submitted to the IRB:

Potential exists for modifications because such measurements to our knowledge have never been conducted.  Although it is highly feasible to collect quality data routinely it is expected that data collection techniques are expected to be modified to improve spectra quality.  Data collection involving obscuration and concealment materials also may require modified procedures.  Based on observation or discovery of features in the data new or different experimental approaches may be warranted.  The U.S. DOJ may desire specific data collection for special projects.  Any and all modifications will be submitted for review.  It is anticipated some modifications will be significant, particularly in the obscuration and concealment phase.  Revised and new research plans will be submitted far in advance of the planned activities.
4.  Potential Risks and Discomforts:  

Describe nature and likelihood of risks to subjects:
There is very minimal risk in the context of physical harm with collection of discrete spectra from human skin and hair.  Discrete spectra collection will not require touching or any physical contact and thus there should be no physical discomfort for human subjects. The lighting system may be bright but can be adjusted to subjects comfort levels.  Collection of spectra will require skin exposure of the back and stomach, some subjects may feel uncomfortable or embarrassed and may elect to stop participation.  We mitigate this by explaining the general experimental procedure in recruitment materials. 
Collection of spectra of combinations of human subjects with concealing or obscuration materials will require subject contact with sand, soils, vegetation, textiles.  Here subjects will be lightly or significantly covered in materials for periods of time of approximately 1 minute to 15 minutes.  The experimental setting will be indoors and outdoors in natural environments.  Minor risk exists in the potential for allergic reactions, insect bites and minor scrapes.  A first aid kit will be on hand and the status of the subject will be closely monitored verbally.

The contact probe has very minimal risk to it.  The probe does get warm because of the illumination source inside of it after approximately 15-20 minutes, however it can be turned off as needed.  The temperature of the contact probe will be closely monitored with each individual measurement on a given subject and the temperature of the probe will be comfortable for the subject. 
Should an identified risk event occur, specifically, what action will be taken to minimize the effect?


In all experiments, subjects will be in constant verbal contact and technicians will frequently asked the subject about their level of comfort throughout data collection.  This will enable rapid identification of even minor discomfort.

Experimental environments and conditions will be inspected for anything that could pose physical (e.g., sharp sticks) or emotional (e.g. small spiders or insects that may startle the subject) risk to subjects.  Special care will be taken to physically inspect materials appropriately and take actions to ensure there are not hazards or irritants in the materials with which subjects may come in contact.  For example, geomaterials will be extensively characterized and stored in sealed containers weeks to months before hand and vegetation will be inspected immediately before experiments.  Subjects will be asked about allergy and medication history before exposure to obscuration and concealing materials to prevent discomfort or allergic reactions. 

For obscuration and concealment experiments all subjects will be asked if they have any allergy (e.g., tree allergies) or medical issue (e.g., asthma) before involvement in data collection.  Any subject having any allergy or medical issue will be excluded from obscuration or concealment experiments.
At all times staff will monitor comfort level of all subjects in all obscuration and concealment experiments. First aid kits will be available for all such experiments.  Any incident, no matter how minor will be reported. 

5.  Potential Benefits:  
Are there identifiable benefits for the subjects, if so briefly discuss:  


There are no benefits for the individual subjects.
Describe the benefit to society (e.g. people, academic field, etc.): 


There is direct benefit to society in that (1) the U.S. DOJ will be able to identify human materials, enabling the U.S. Government to more effectively retrieve lost or missing persons or fugitives from outdoor environments and other settings the field more rapidly.  The technology will enable remote forensic identification of acts of violence and war crimes at an unprecedented level of detail.  It is expected that this work will form the basis for similar applications for emergency management in the future. 

Insert/append additional materials below, these include (X all that apply):

X
 Recruitment Materials (fliers, letters, messages, scripts etc)

X
 Consent Form(s)

___ Assent forms/scripts

X    Copies of questionnaires

___ A listing of interview questions


___ Other materials
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