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http://ukni.info
https://quad-nvp.info/

VIRTUAL REALITY

AS A TOOL FOR THE JOINT DEVELOPMENT OF NEW VERIFICATION APPROACHES

THE ORIGINAL |IDEA

Create open and flexible virtual environments to explore new
verification concepts and approaches
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Demonstration of earlier project at the UN, Geneva

on the margins of a meeting of the Group.of Governmental Experts on
nuclear disarmament verification; Palais des Nations, May 2018
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GEOGRAPRHY OF OUR VIRTUAL WORLD
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DEFINING THE VIRTUAL WORLD

] Line 1, Column1

-
N B world1.json
<> world1.json x  world2.json X

1K
P "Environments": [
3 {
4 "Name": "Bunker",
5 "ObjectList": [

| 6

1 7 "Type": "Warhead",
8 "Name": "BP_RVWarhead_C_2147481951",
9 "Location": [ 747.0, 432.0, 0.0],
10 "Rotation": [ 0.0, 0.0, 0.0],
11 "Scale": [ 1.0, 1.0, 1.0],
12 "ID": "87C27",
13 "Content": [
14 {

| 15 "Type": "PIT",

[ 16 "ID": "68C5B",
17 "Valid": true,
18 "Materials": ["wpu", "heu"]
19 Ih
20 {
21 “Type": "SEC",
22 "ID": "B2Al0",
23 "Valid": true,
24 "Materials": ["“heu", "unat"]
25 Iy
26 {
27 IlTypell: IIHEXII’
28 "ID": "E7ADD"
29 |
30 {
31 "Type": "NNC",
32 "ID": "S5EAD8"
ck] }
34 I
35 "Attached": [],
36 "Escort": false
37 }
38 ]
39 }
40 |
41}
42

Spaces: 4
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e R world2.json
<> world1.json »  world2.json X
1K
P "Environments": [
3 {
4 "Name": "Bunker",
5 "ObjectList": [
6
7 "Type": "Warhead",
8 "Name": "BP_RVWarhead_C_2147481951",
9 "Location": [ 747.0, 432.0, 0.0],
10 "Rotation": [ 0.0, 0.0, 0.0],
11 "Scale": [ 1.0, 1.0, 1.0],
12 "ID": "87C27",
13 "Content": [
14 {
15 “Type": "“PIT",
16 "ID": "68C5B",
17 "Valid": false,
18 "Materials": ["unat"]
19 I
20 {
21 “Type": "SEC",
22 "ID": "B2Al0",
23 "Valid": true,
24 "Materials": ["heu", "unat"]
25 Ip
26 {
27 “Type": "HEX",
28 "ID": "E7ADD"
29 },
30 {
31 IlTypell: IINNCII'
32 "ID": "S5EAD8"
ck] }
34 1
35 "Attached": [],
36 "Escort": false
37 }
38 ]
39 }
40 |
41}
42

] Line 1, Column1

Spaces: 4
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AVATARS
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https://vrchat.readyplayer.me/avatar

NON-PLAYER CHARACTERS
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SCENES FROM THE VIRTUAL WORLD

A visual nkroduction ko NuVR



CONFIRMING CORRECTNESS OF DECLARATIONS
AND SELECTING ITEMS FOR (FURTHER) INSPECTION

B - ’

Overlooking a docked ballistic missile submarine Personnel from the host and the inspector team
> during a visual inspection of treaty accountable items
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‘DISMANTLING WARHEADS'
(AND SETTING UP NON-COMPLIANCE SITUATIONS)

After dismantlement, warhead components are palletized
Host can use this opportunity to rearrange items

Warhead containers in a storage bunker
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‘DISMANTLING WARHEADS®

(AND SETTING UP POSSIBLE NON-COMPLIANCE SITUATIONS)

". o0 B world3.json ‘

p F "Environments": [

3 {

4 “Name": "Bunker_001",

) "ObjectList": [

3 {

7 I"Type“: "Pallet“,l

8 x = _C_2147482103",

9 "Location": [ 141, 74, 0 ],
10 "Rotation": [ @, 0, 0 ],
11 “Scale": [ 1, 1, 1],
12 "ID": "1ACB9",
13 "Content": [],
14 "Attached": [
15 {
16 "Type": "PrimaryContainer",
17 ame” : _PrimaryContainer_C_2147482111",
18 "Location": [ 111, 104, 20 ],
19 "Rotation": [ @, 0, 0 ],
20 “"Scale": [ 1, 1, 11,
21 "ID": "60987",
22 "Content": [
23 {
24 nTypen: "PIT",
25 10 : 7959r,
26 "Valid": true,
27 "Materials": [
28 llwpull
29 ]
30 }
31 1,

"Attached": []
"Type": "SecondaryContainer",
36 "Name'": "BP_SecondaryContainer_C_2147482097",
37 "Location": [ 111, 44, 20 ],
N "Ratatinan- I 0 A& a1
- ] Line 1, Column 1 Tab Size: 4 JSON
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“THE SCIENCE OF MAGIC”
(Misdirection & Forcing)

www.magicresearchlab.com



https://www.magicresearchlab.com

MISDIRECTION & FORCING

INSPECTIONS AS A TWO-PLAYER GAME ... WITH OR WITHOUT MAGIC TRICKS?

Inspections of nuclear facilities are complex and “highly scripted”; as warhead levels
drop, parties may begin to worry more about deception efforts by the other side

21
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CONTAINER SELECTION SCENARIO

Storage bunker with uneven lighting Radiation measurement using the neutron detector

with a security guard standing nearby
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WAY +FORWARD



SIMULATING A WEAPONS COMPLEX

(OVER TIME & WITH SHORT-NOTICE INSPECTIONS

90 weapon components

600 weapon components |
8 (and bulk materials in unclassified form)

(different types, in storage)
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CONCLUSION & OUTLOOK

VR AS A NEW TOOL TO SUPORT NUCLEAR VERIFICATION

« Help develop new approaches relevant to nuclear arms control and verification
« Explore a larger space of possible verification approaches
« Offer levels of accessibility typically much more difficult to achieve
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NuVR has been cievewped

with support from
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