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FERDENO is the world’s first digital and
interactive underground mine providing
endless opportunities for training and
development, engaged and immersive
learning, product development and
demonstration, and mining industry
education and awareness.

Immersive www.ilen.co
m‘ hello@ilcn.co

We are both a creative “think-tank” and an innovative “do-tank” working
with our customers to deliver meaningful experiences in an interactive
environment. We believe that immersive learning is the future of gaming
and learning / development.

www.FERDENO.com



Background ¢ 3aaHnn nnaH
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Other jurisdictions have developed and used “virtual” Mine Rescue

training over the past decade:
Australia (New South Wales)

Colorado School of Mines

[pyrve lopucamKumm paspaboTtanm n NCNoNb30BaIN «BUPTYaJIbHYHO» TPEHUPOBKY
Mo CNaceHWIo MUH 3a nocsieaHee gecATUNeTUE:

AscTpanua (Hosbi KOXHbIM Yanbc)
Konopaackasa WwKona waxr

Ontario Mine Rescue was approached by a Canadian training company
(NORCAT) to create something similar

KaHagackana yyebHas komnanmsa (NORCAT) obpaTtmnace kK OHTapmo no cnaceHuto
MWH, 4TObbl CO34aTb HEYTO NOXOXKee



Pilot ® nunot

* Tool was used during the 2017 Canadian Inter-University Mining Games as
a Mine Rescue evaluation event.

MHCprMeHT NUCnoszib3oBa/iICA BO BpemMA KaHaackux MeEXBY30BCKNX

WaxmaTHbIx Urp 2017 roga B KA4ecTBe MEPONPUATMSA MO OLLEHKe crnaceHus
MWH.

* Currently on display in Sudbury Mining Museum for visitors to attempt a
virtual Mine Rescue using the simulator

B HacToAwee BpemsA Ha BbicTaBke B My3ee Caabepn ManHUHT Ans
nocetTutenemn, Ytobbl NONbITaTbCA BUPTYA/IbHOFO CMACEHMA WAXT C MOMOLLbHO
CUMYNATOpPA
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Goal ¢ LUenb

* Never intended to replace any classroom or field skills based training
Hukoraa He cobupasnca 3ameHATb 0by4YeHNEe Ha KNACCHbIX UM NONEBbIX HaBbIKaX

e (Can asimple virtual environment evaluate procedures and decisions, as an
ADDITIONAL tool available for a Mine Rescue administration organization?
MoXeT 1M NpocTasa BUPTYasibHaA cpeaa oueHMBaTb NPoLeaypbl U pelleHns, Kak

NONONHUTENBHbBIN MHCTPYMEHT, AOCTYMHbIV ANA OpraHun3aLmm
aaMUHUCTPUpoBaHmAa Mine Rescue?



EQUIPVMENI AT

Select items for current rescue mission

FIRE EXTINGUISHER [A]

A extinguisher with a Class A rating are effective against
fires involving paper, wood, textiles and plastics. The
primary chemical involved to fight the fire is
monoammonium phosphate. It has a greater ability to
smother fires with these types of materials.

——
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EQUIPVMENIT SI1ORAGE

Select items for current rescue mission

CAREvent RESPIRATOR

A self-contained breathing apparatus provides complete
respiratory protection against toxic gases and 02
deficiency. The weater is independant of the surrounding
atmosphere because he is breathing with a system that
admits no outside air.




EQUIPVMENI AT

Select items for current rescue mission

MULTI GAS MONITOR

For detecting air quality CO2 emission and other gas that
LELRELET T
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Limitations ® OrpaHnyeHua

Budget (zero, in-kind development contribution by NORCAT)
BroaskeT (Honb, BKNAA B pa3Butme HaTypanbHoro npoaykta NORCAT)

Potential use
HOTEHLI,M3!'IbHoe NMCnosib3oBaHMe

Did not want to invest time & effort into an “aspirin” to go looking for
“headaches.” Thatis, if there ended up being no use for the tool, it would
be dropped

He xoTen BK/1a4biBaTb BpeMA N YCUJTTUA B KaCMNMUPUHP, YTODObI NCKATb «TO/I0BHbIE

6onun». To ecTb, ecn B UHCTPYMEHTE He byaeT MCnoab30BaTbCs, OHO byaeT
yAaneHo
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Development Results ePe3ynbraThbl pa3sutusa

e Virtual emergency simulator, easiest description would be that its similar
in nature to a “video game”

BUpPTYanbHbIN 3KCTPEHHbIA CUMYNIATOP, CAMbIM NPOCTbIM ONKcaHMeM 6bis10 Bbl TO, YTO
ero CXoxas no cCBoew Npupoae ¢ «BUAeoUrpammn»

e Uses a PC platform and handheld controller
Ncnonb3yeT nnatpopmy MK 1 KapmaHHbIA KOHTpOANEP

* No intention to revolutionize the method of delivery
He HamepeH peBo/IIUUNOHN3UPOBATL METO AOCTABKUA
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Ly ) Enter Mine and Proceed to Drift Cross Section
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{ Search for Reported Fire and Injured Worker
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L, ©  search for Reported Fire and Injured Worker
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Tool Results e Pe3ynbTaTbl MHCTPYMEHTA

e Built on Ontario Mine Rescue communication and team protocol
[MOCTpOEeHO Ha KOMMYHUKAUNMOHHOM U KOMaHAHOM npoToKone Mine Rescue Ontario

* Logic in the background is evaluating whether correct or incorrect decisions were
made during travel or tasks, including minute procedural details and
communications

Jloruka B d)OHOBOM pexnme oueHunBaerT, OblIn N NPUHATbLI NPaBuUJibHblE U

HenpaBWbHble peLleHna BO Bpema NoesoK UK 3a4a4, BKAoYana Menkme
npoueaypHble AaHHble U coobLeHns

 QOperator is scored and provided with feedback and results
OnepaTtop nony4vyaeT 1 noJsiydaeT 0bpaTHYHO CBA3b M pe3y/ibTaThbl







Deposit and retrieve items from stretcher inventory

SSR90 SELF BREATHER

A self-contained closed circuit oxygen breathing apparatus
with a lifespan of at least 90 minutes at a media heavy
workload is essential to rescue conscious trapped miners.
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L; { Search for Reported Fire and Injured Worker
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L, Search for Reported Fire and Injured Worker
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Control group to team. We hmn'l‘lrd from you In a while. Just checking in.
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Ly 1. Attend to the Injured Worker
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L, 1. Attend to the Injured Worker
INJURED WORKER STATUS
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Apply Respirator Mask
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Attend to First Aid
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Ly % Attend to the Injured Worker
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Ly [ Gettothe Stretcher and Securly Load Injured Worker
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Patched up, Oxygen Is on and he Is breathing on his own. He's ready to be loaded into the stretcher. e
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DELIVER WORKER TO SURFACE

THERMAL CAMERA u
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Ly ) Deliver Injured Worker to EMS Waiting on Surface
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L, Deliver Injured Worker to EMS Waiting on Surface
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The way scoring was achieved:
JLOCTUTHYTbI pe3y/bTaTbl:

Students Scores start at 100% assuming they will make every step perfect.
Each event has a weighted value towards correct or incorrect interactions
ie. Check In:

Required Check-In for the event =4

Each Check-In now is worth 25% of total Check-In Score

Total Check-In is weighted to 10% of overall Score

CtyaeHueckue 6annbl HauMHaTCA co 100% Npu YyCAOBUM, UTO OHU CAENAIOT KaXKAbl WAr COBepPLUEHHbIM.
Kaxkpoe cobbiTue umeer B3BeleHHOe 3HaYeHue ANA NPaBUIbHOro UAKU HENPaBU/IbHOTO B3aMMOAENCTBUA
TO ecTb. Perncrpuposarbca:

O6na3aTtenbHanA perucTpauma ana cobbitma =4

Kaxpgbiit Check-In Tenepb ctout 25% ot 06Leit cymmbl perncrpauum 3aesaa

O6wan cymma peructpauum s3sewnmnBaertca 40 10% ot obuwiero nokasarena




Post Rescue Mission Score Breakdown

Score Type Count
No Response 0
Basket Failed Start 9
Basket Failed Stops 9
Team Check In 1
Team Check In Failed 2
Injured Worker Notification 0

TEAM SCORE
Temperature Check 0 3 5 0 7 7
=

Air Quality Check 1

SCROLL SCORE TYPE - E m QUIT TO MAIN MENU .



Post Rescue Mission Score Breakdown

Score Type

Thermal Camera Check

Backing Up From Fire

Fatigue

NON Required

Team Consoling

Mission Time

BAR Score

Al Ball Response

Count

20

103

24
823

TEAM SCORE

350.77

SCROLL SCORE TYPE - E m QUIT TO MAIN MENU -



Event Values and Scoring Requirements
3HaYeHUA cobbITUU U OLLEHKN

Scoring for consoling interactions when carrying injured worker
back in basket.

Scoring for responding to Leaders Whistles

MoacueT OUKOB 3a yTewunTeNbHble B3aMMoAenCcTBUA Npu
BO3BpaLLEHUN PaHEHDbIX B KOP3UHY.

MNopBeaeHMe UTOros ANA OTBETOB Ha CBUCTKU IMAEpPOB




Multiplayer

MynbTUNneep

Scoring for consoling interactions when carrying
injured worker back in basket.

Scoring for responding to Leaders Whistles

MopacueT OUKOB 3a yTewunTenbHblie B3aMMOAEenCTBUA
NPy BO3BpPaLLEHNMN PAaHEHbIX B KOP3UHY.

MNoaBeaeHue UTOros ANA OTBETOB Ha CBUCTKM
nuaepos




You have just read the whiteboard, but you can always
do something else when you run back out inside and
outside of the zone that makes this thing work. You can
do it, yeah you can, blah blah blah, lalalala.....
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. ':. Proceed to Fire Area
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L; Extinguish the Fire Hazards Blocking the Injured Worker (0/3)
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L; Extinguish the Fire Hazards Blocking the Injured Worker (0/3)
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Aim towards the hase of the Fire




@ I_CURRBIT OBJECTIVE STATUS
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Extinguish the Fire Hazards Blocking the Injured Worker (0/3)

Squeeze and Spray the Extinguisher
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L, Extinguish the Fire Hazards Blocking the Injured Worker (0/3)

S

Sweep Extinguisher Back and Forthe

. FIRE EXTINGUISHER [ABC]
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L, % Extinguish

P A S S £

You have completed the PASS System| » .

FIRE EXTINGUISHER [ABC]
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Potential Use e [MoTeHUManbHOE MCNO/Ib30BaAHUE

 The limited pilot project used a single 3D mine plan for simplicity, however the
potential would be to input 3D models of each mine in Ontario to enable site-by-site
specific simulations

B pamKax orpaHMYeHHOro NMAOTHOrO NPOEKTa 418 NPOCTOTbl UCMOb30BancA ogMH nnaH 3D-
LLAXT, OAHAKO NOTEHUMANbHbIN NOTEHUMAN ByaeT 3aKN4YaTbCA B TOM, YTobbl BBOAUTL 3D-Moaenu
Ka*KaoWm WaxTbl B OHTapuno, 4Tobbl ob6ecneynTb BO3IMOMKHOCTb MOAENUPOBAHUA MO OTAE/IbHOCTHU

* The tool allows infinite variations of scenarios and conditions

NHCTpymeHT no3BonAeT 6eCKoHeYHble Bapmnaummn CLLEHAPUEB M YC0BUMA

* Administrator can tell the system what the “ideal” solution would be for scoring
purposes in each scenario, then allow the participant to choose their path

AZLMUHUCTPATOP MOXKET COODOLNTL CUCTEME, YTO TaKOE «MAea/ibHOE» pelleHne ana uene
noAcyeTa OYKOB B KaXKAOM CLLEHApUK, a 3aTeM Pa3peLlnTb Y4aCTHUKY BbIOMpaATb CBOM NyTb
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Conclusions e BbiBoabl

e Virtual tools have been proven to have merit in other jurisdictions

Bblno AOKa3aHO, YTO BUPTYaNbHble€ MHCTPYMEHTbI 3aCNYKMBAOT BHUMAHUA B
APYIrUX OPUCANKLMAX

* Ontario Mine Rescue currently undecided on expanded use of this
simulator as an additional training tool.
Ontario Mine Rescue B HacTosilL,ee BpemMs He ONpeaesinIoCh C pacllMpeHneEM

MCNONb30BaHMSA 3TOFO CMMYNATOPA B KAYeCcTBE A0MNOJAHUTENbHOIO MHCTPYMEHTA
obyyeHuna.




Questions ® Bonpocos

 Where does the training time come from? Our goal is to maximize the time “at the
face” underground training. This would require “net new” time from the trainees
above their minimum

OTKyAa B34A10Cb Bpemsa obyyeHuMa? Halla uenb - MaKCMMa/ibHO YBEIMUYUTb BpeMs «Nnoj,
OTKPbITbIM HE6OM». ITO NOTPEbYET «4NCTOro HOBOTO» BPEMEHM OT 0B6yYaeMbIX BblLLE
NX MUHUMYMa

* |sthis a value-added evaluation or can the same goals be achieved through table-
top “paper” exercises

ABnAeTca M 3TO OUEHKOM ¢ 4,06aBNEHHOMN CTOMMOCTbLIO MAN MOTYT BbITb JOCTUTHYTbI
OAHM U Te }Ke LeNun C MOMOLLbI HAaCTONbHbIX «BYMaXKHbIX» YPaXKHEHNN




Thank You
Cnacumbo




Video Game Demonstration
[leMmOHCTpauuna sugeourp




