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BACKGROUND

VERIFICATION CHALLENGES OF DEEP(ER) REDUCTIONS




WHAT IS TO BE VERIFIED 7

VERIFICATION CHALLENGES FOR NUCLEAR ARMS CONTROL AT LOW NUMBERS

1. VERIFY NUMERICAL LIMITS OF DECLARED WARHEADS

Requires techniques to account for (and identify) nuclear warheads in storage
for example, using (hashed) declarations and/or unique identifiers (UIDs)
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VERIFYING NUMERICAL LIMITS




TAGGING

TRANSFORMING A *“NUMERICAL LIMIT" INTO A "BAN ON UNTAGGED ITEMS”
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WARHEAD COUNTING OPTIONS

WITH VARIOUS LEVELS OF INTRUSIVENESS AND ROBUSTNESS

1 2 3 b 9 6

Serial number UID on TAI UID on TAI Simple Buddy Tag with Buddy Tag with
on TAI (contact read) (remote read) Buddy Tag serial number remote read

AjA]A

Remotely 123456

read UID D

Buddy Tag Buddy Tag Buddy Tag

Non-intrusiveness Non-intrusiveness Non-intrusiveness Non-intrusiveness Non-intrusiveness Non-intrusiveness
Robustness Robustness Robustness Robustness Robustness Robustness
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THE BUDDY TAG CONCEPT




WHAT THE BUDDY TAG IS NOT

Budd@

Owit-of I'-!-'_'.l'u'_]:_- Alart

Water Satety Alart

[ﬂ Panic Button
— _ L tash-SeerrtoTa ..
=y < I sovtow

A. Glaser, S. DeLand, J. Brotz, A. Kim, D. Steingart, B. Reimold, A Fresh Look at the Buddy-Tag Concept, INMM 2016


http://www.thetileapp.com
http://www.mybuddytag.com

OPTION FOR A MINIMALLY

INTRUSIVE ONSITE INSPECTION

—a w4 Area off limits Area accessible
for inspectors to inspectors
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SCENARIO 1

(“DISHONEST HOST")




SCENARIQO 1

PARTY HAS DECLARED 50 WARHEADS; THEY ARE STORED AT TWO (DECLARED) SITES

SITE A SITEB
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SCENARIQ 2

(“HONEST HOST")




SCENARIO 2

PARTY HAS DECLARED 50 WARHEADS; THEY ARE STORED AT TWO (DECLARED) SITES

SITE A SITEB




SCENARIO 2

PARTY HAS DECLARED 50 WARHEADS; THEY ARE STORED AT TWO (DECLARED) SITES

SITE A SITEB




SCENARIO 3

(“DISHONEST HOST REVISITED")




SCENARIO 3

PARTY HAS DECLARED 50 WARHEADS; THEY ARE STORED AT TWO (DECLARED) SITES

SITE A SITEB




SCENARIO 3

PARTY HAS DECLARED 50 WARHEADS; THEY ARE STORED AT TWO (DECLARED) SITES

SITE A SITEB
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HOW DOES A BUDDY TAG LOOK LIKE?




ELEMENTS OF THE BUDDY TAG

Tamper Indicating Enclosure

Unique Identifier

LED Display
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TAGGING THE TAG

TREATY ACCOUNTABLE ITEMS WITH UNIQUE IDENTIFIERS

UNIQUE TAGS IDENTICAL TAGS
Physically unique, i.e., very hard to duplicate

Physically non-unique, but input/output unique
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MOTION-DETECTION SUBSYSTEM




CANDIDATE COMPONENTS

FOR USE IN THE MOTION-DETECTION SUBSYSTEM
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http://damien.douxchamps.net/research/imu

STIM300 RAW DATA

6000 DATA POINTS PER SECOND FROM ACCELEROMETERS AND GYROSCOPES
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MODE OF OPERATION

Sleep Mode Track gravity Update status
Determine (Avi=0) components (“Motion detected” LED)

Mode
(monitor Aa;)

Tracking Mode Determine net Velocity
(allow Av; # 0) accelerations components

| Update status I | I | I

(“Motion detected” LED) dlsplacement
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SAMPLE DATA SET AND BUDDY TAG'S RESPONSE
TAG “WAKES UP" IF ACCELERATIONS EXCEED THRESHOLD VALUE

Noise level
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SAMPLE DATA SET AND BUDDY TAG'S RESPONSE
IN TRACKING MODE, ALGORITHM IDENTIFIES TRANSLATIONS

| _I ................ I_I .... I -|I‘I .... I .............. I_
7 - ------------------ noise R - B -BE- B ---------------- =

Environmental
| - = N

lisplacement [cm]
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SUMMARY AND NEXT STEPS

VERIFYING NUMERICAL LIMITS

Buddy Tag provides a method to non-intrusively verify numerical limits on sensitive items
(by separating the tag from the item) with opportunities for gradual enhancements

NEXT STEPS: REVIEWING THE CONCEPT
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