


AVIATION SIMULATION WEBINAR – Q&A SHEET
What computer hardware do you use to run P3D for the AAO in the projection system, i.e. is it a distributed system or does it run off one machine. What are the specifications of this? Can you give a run down on the computer hardware used for each station?
Attached is the spec list by computer – hardware and software.  Also attached is a summary of changes and simulator development/use the past 5 years




Can you add in urban areas for encroachment fires and deconflicting aircraft approaches away from infrastructure/urban clutter?
All real world “urban areas” are currently a part of the Prepare 3D map/graphics, although most of the base features (major roads, water courses, etc) are accurate, not every structure/house is provided in real life detail. We can however, provide realistic urban interface wildfire simulations

What is the proportion of time spent respectively briefing the trainee, the trainee undertaking the simulation, and debriefing the trainee?
A trainee briefing usually takes about 5 minutes, a simulation usually takes approximately an hour to an hour and a half, a trainee debriefing usually takes about 15 minutes

Can we link our Prepare3d sim into your network and participate?
That should be doable.  We would simply have to get you a copy of Lorby wildfire Response and Lorby Comms client.  That can be done on our current license, and we would be the host for the distributed scenario.  There may be some compatibility issues pending the version of P3D you are trying to run, but the short answer is yes.

Is the sim NVIS compatible?
If you are talking about night vision, I don’t think so, although I haven’t tried.  There are infrared filters built into P3D, but I don’t think it would recognize the Lorby addons.

Did you notice a particular efficiency increase of AAO and aircrew in real firefighting mission, since you started to use simulation software for training purpose?
The AAO’s remark on how much more prepared for fire season they feel after completing simulation training. While this is hard to quantify, the general increase in preparedness for the AAO’s as they action their first “real life” fire is noticeable. Their comfort level for actioning the first fires of the season has certainly increased

What measurement has been done and on what basis to measure quality of outcome in terms of AAS performance? What have the results been? 
All air attack officers complete annual simulator check rides, and semi-annual real life check rides. A standard evaluation “check ride” is used (to ensure that all procedures are followed). We use the same “check ride” form for simulations and in real life. The check ride is reviewed with the trainee after each mission. Check rides are required for certification

How important is reproducing the "real world" for your learning outcomes? i.e. will "generic" environments achieve the same result?
We think that it is important to reproduce the real world as much as possible in the simulations, because it provides the trainees with the extra benefit of working in the actual environment that they will be required to in real life (navigation, values at risk, topography, turn around times, etc). We find that we can create much more realistic scenarios this way.

Does the sim replicate terrain effect with wind, e.g. lee slope, turbulence, etc?
No, it does not.  We can alter the wind direction and speed in a simulation, and the rate for producing spot fires, but it currently does not recognize slope effect. We can somewhat reproduce this realistically in a simulation though, by increasing the fire behaviour on the upslope part of the fire.

How much does the Lorby Wildfire Response Add-on cost?
Approx. $25,000 (CAD) per year (2019/2020)

How is this training certified, or approved, within the multi-agency framework you operate in? Who decides what is able to be logged?
The provincial airtanker program supervisor and training group decide on candidates and certifications. Trainees are required to log all of their missons (simulated and real life), and each is signed off by their trainer. Minimum simulations, flight time with different types of airtankers, and fire time are required prior to certification.

If you were going to the trouble to set up a simulation using up to 8 role players, I’m guessing you would plan to run a number of personnel through on the day. How many trainees is a realistic number, that could go through the sim in an 8 hr day?
For air attack simulations, we typically will run 4 simulations a day (2 in the morning and 2 in the afternoon). Each simulation takes about 1 ½ hours to complete, plus some briefing/debriefing time. We will typically work with a group of 8, and rotate everyone through during a week.

Are you able to add a 2nd air attack/air observer or both so you are able to assess tactical decisions in relation to command and control?
Our current “main cockpit” has an observer station for the trainer/check rider. They can observe the CRM between the trainee and pilot, and listen to all conversations.
Yes, we currently have a second room that we use for an additional aircraft (separate from the main cockpit and other roleplayer stations). This allows us to train with an ignition specialist or HLCO or crew leader or second birddog team and pilot. In the future, as we upgrade our simulator, a second “main cockpit” will be developed for this purpose.  

Do the simulations allow communication role plays to ground crews?
Yes - we set up "crew leader" role players to support the simulation.  AAO communicates with simulated crew leaders on the ground
Can the Lorby Wildfire Response cater for different models of vegetation concentration, atmospheric humidity, in addition to the wind speed and direction?
SE: As it sits right now, the Lorby Wildfire Response does not have that refined ability to read the landscape or read the vegetation types of anything of that nature. The potential of adding those features into the future is a real thing but as it sits right now it does not. It does respond to the weather features that essentially are inherent in the prepared platform but doesn’t really necessarily see the scenery objects that are in prepared, as in vegetation type changes and things of that nature.
How much would a system like this cost to setup? Any tips about getting government support for investment?
NG: As it is a developmental project that we’ve undertaken the costs are interesting to describe. Originally we were in for about $120 to $150 000 (Canadian dollars) to purchase all the hardware and software and get the system set up. On top of that, $35 to $40 000 a year for software costs as an annual consumable. We’ve probably spent 2 or 3 times that if we looked at dedicated staff time and contractor support. We do have ‘techs and specs’ which we are willing to share with everybody about what our contractor has setup for a new system build which is in around the $120 00 mark to setup from scratch. 
SE: It really is scalable in that the system we built for the cockpit, we went with a projector system and an outside the window screen system so that it has a 200 degree field of view on a cylindrical screen. There are options to go with an LCD flat panel display to create that outside the window visuals that you might be looking for. If you wanted to do it more cheaply then the flat panel display would be a way of saving some costs. The other thing that we’ve done is we did go with a full five role player setup which involves 5 different gaming computers and essentially 10 monitors and all the infrastructure that goes along with that. A less expensive system would potentially utilise less role player stations, but then potentially taking advantage of network capabilities if you had partner agencies or other people you could utilise to be the role players then maybe you don’t have to have the capital cost of all the computer stations, while utilizing your neighbours ability to have role players participate in your simulation. To duplicate what we have is in the order of about $120 to $140 000, but there are scaled in options that could potentially be a little less expensive. 
In terms of recommending that as an investment to our funding partners, you talked about some of the cost benefits. Is that how you sold it to them in that the cost benefits far outweighing the costs of setting it up?
[bookmark: _GoBack]GB: Yes, that was a part of the big selling picture when we do a business case to get funding. Nicole and Scott did a lot of work towards obtaining federal funding. It certainly helped with the buy in when we can show how much money you could potentially save with this avenue. It becomes a bit of a no brainer when to train one Air Attack Officer is $75 000 and takes two years, and the whole system costs $120 000. It doesn’t take long before its value is shown. 
NG: When you are looking at funding partners I wouldn’t put your blinders on. We were pleasantly surprised that we actually received a million dollars from our Federal Defence program because they have the mandate for public safety and security and we were able to draw parallels obviously between wildfire suppression and response and public safety. 
Is there any simulator of this type currently in operation in Australia?
RA: There is some basic setups in Australia along the same lines but not quite as advanced. There is in fact a couple of mobile setups in trailers that can be taken out into the field. Obviously not as sophisticated but I think in some cases using the same underlying software. The state of NSW has also commissioned a system to be built which is quite similar to the approach of the Alberta system, and that is expected to be underway in the next couple of months. Our state of Queensland is also working on commissioning a system which is not dissimilar. The other thing to keep in mind is that there are a number of simulators around Australia that were probably designed primarily as pilot training simulators, but could be quite easily adapted to this sort of approach, retaining the pilot simulation and all the technical specs that go with that, but could quite easily be adapted to these sorts of activities. There is a lot of opportunity out there. 
Did our Canadian friends look at adapting simulators that were already in existence in the way that Richard just mentioned?
GB: I guess we started this program. Shawn Lund from British Columbia had built a simulator in his garage, and at the very start of this project Scott and I went down to have a look at it and to see what its capabilities were and that basically started us down the road of where we’re at right now. Then some of the air tanker companies have some simulators that they use for their pilot training in Canada and we did have a look at some of those when we first started the project. 
NG: Some of the federal funding we have is to look at compatibility with industry simulators and is there a way to network and report into the same virtual simulation environment. On our slide where we talked about challenges with compatibility between software that’s certainly where we are seeing some limitations to networking. Obviously when you are training pilots the level of simulator compliance with federal regulations is very different than training a person sitting beside a pilot.  
How many instructors and role players are required to conduct a simulation for a trainee?
GB: It depends on how complex the simulation is, but typically we’ll use a group of about 8 personnel. That includes the trainee, the trainer, 4 to 5 role players. The role playing work is not just flying aircraft; we do role playing of ground crews on radios, of dispatchers, and fire centres and the Simulation Director. A typical advanced Air Attack Supervisor simulationx would involve around 8 people. 
SE: It’s another one of those things that’s kind of scalable. There are critical role players that are required and that would essentially be your bird dog pilot and then maybe one or two other role players who play various roles on the radio that the Air Attack Officer would interact with. Depending on the complexity that you’re looking for, you have the ability to scale that up or down.
Can you map the terrain database to real world areas or just generic terrain models?
SE: The prepared software does come with some of the real-world terrain. The scenery package that comes along with the prepared system is reasonably generic and maybe not super helpful, but we’ve had some real success by using some add on scenery software like Orbx which is one which puts out a enhanced scenery package. It doesn’t quite hit photo realism but does enhance the immersive environment that people operate in. The software is geographically real, the places that you see are the real thing, and so it gets to the point where our trainees can navigate by map and by looking out the window of the simulation; and the land features they see are for real, but, the additional scenery packages really do enhance the realism because there are limitations to the fidelity that the prepared software offers. 
GB: Lorby Wildfire Response has some scenery add-ons as part of the package so that you can add things like fire trucks and ground crews into a scenario at any time.
SE: Greg mentioned the high risk low frequency events. We can use some of those scenery effects to create fires in and around lets say towers and power lines and things of that nature, if we want to create a more complicated scenario to the simulated landscape. 
How long do the simulations generally last?
NG: They generally last around an hour to an hour and a half for the more complicated ones. 
GB: We try to do everything in real time as much as we can, especially enroute to the fire. The only time we might speed things up a little bit is coming back from the fire. We still want to make sure we do go over things like landing procedures, especially for a trainee, making sure the gear is down and all those standard operating procedures are covered. For longer despatches we have the ability to ‘warp’ ahead a little bit, usually on the way home.  
Does the fire growth in Lorby Fire Response include a random or stochastic element?
SE: Not really. We use a real simplified fire growth model that has been overlaid into the prepared world. With that in mind, the stochastic element probably makes sense in computer land, but to us it sometimes looks like a series of pixels that weren’t on fire will all of a sudden be on fire. So sometimes it looks like it jumps ahead or moves in an unusual or random sort of feature or effect. For the most part it is safe to say that if it is random growth (stochastic growth) it’s probably more by accident. 
GB: There is a feature in the Director Station where you can change some of the settings in terms of how the fire will affect the next pixel over (I guess they call it), so whether if you want a slow moving fire vs a fast moving fire. So that is a little bit built into it, and also if you do turn the wind up or change direction the fire will increase somewhat growth in that direction. As Scott mentioned, it is very rudimentary and not following any fire growth models. 
Can you see the suppression simulation being utilised for scenario planning for ground resources as well? 
SE: We haven’t really explored the opportunity to simulate ground firefighting on this platform. Our software developer from Lorby Wildfire Response seems to indicate that that would be a doable thing where we would be able to deploy say heavy equipment or fire crews and the suppression action that those resources employ would impact the fire spread and fire growth. We haven’t really explored that option yet, but then again, software developers will tell you that anything is doable for a price.
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Simulator Prototype Specs1 Elliott.xlsx
Hardware

				Displays		Sound		Flight Device		Processor		CPU		System Memory		System Type		Graphics Card		Main System Driver C:		C: Size		Motherboard		CPU Cooling 		System Power		GPS		FLIR		Siren		Cockpit Surround		Chairs		Display Coverter		Keyboard		Mouse

		Instructor Station		2x DELL P2414H 24"		Speakers		Logitech Extreme 3D Pro Joystick		Intel® Core™ i7-7700K 4 Core(s)		4.20GHz		16.0GB		64-bit		Gigabyte GeForce GTX 1060 6GB		Samsung SSD 850 EVO 500GB		465.21GB		Gigabyte GA Z270X-Gaming 5		Corsair H60		Corsair RM750X										1		DP/DP & HDMI/DVI		1		1

		Station #1		2x ASUS VN279Q 27"		Logitech G430 Gaming Headset		Logitech Extreme 3D Pro Joystick		Intel® Core™ i5-4670K 4 Core(s)		3.40GHz		8.0GB		64-bit		Zotac GeForce GTX 970 4GB		ATA ST1000DM003-1CH1 SCSI Disk Device 1TB		931.41GB		Asus Z87-A		Thermaltake TT-1225 Water 3.0		Corsair CX500										1		DP/DP & HDMI/DVI		1		1

		Station #2		2x ASUS VN279Q 27"		Logitech G430 Gaming Headset		Logitech Extreme 3D Pro Joystick		Intel® Core™ i5-4670K 4 Core(s)		3.40GHz		8.0GB		64-bit		Zotac GeForce GTX 980 4GB		ATA ST1000DM003-1CH1 SCSI Disk Device 1TB		931.41GB		Asus Z878-A		Thermaltake TT-1225 Water 3.0		Corsair CX500										1		DP/DP & HDMI/DVI		1		1

		Station #3		2x ASUS VN279Q 27"		Logitech G430 Gaming Headset		Logitech Extreme 3D Pro Joystick		Intel® Core™ i7-4770K 4 Core(s)		3.50GHz		8.0GB		64-bit		EVGA GeForce GTX 770 2GB		Samsung SSD 850 EVO 250GB		231.95GB		Asus Z87-Pro		Thermaltake TT-1225 Water 3.0		Corsair RM750										1		DP/DP & HDMI/DVI		1		1

		Station #4		2x ASUS VN279Q 27"		Plantronics Headset		Logitech Extreme 3D Pro Joystick		Intel® Core™ i7-4790K 4 Core(s)		4.00GHxz		8.0GB		64-bit		Zotac GeForce GTX 970 4GB		Samsung SSD 850 EVO 250GB		232.79GB		ASRock Fatal1ty Z97 Professional		Corsair H80i		Corsair RM650										1		DP/DP & HDMI/DVI		1		1

		Main Cockpit		2x Planar PXL2430MW		Plantronics Headset (pilot)		Logtiech Extreme 3D ProJoystick                 Logitech Flight Yoke System         Logitech Flight Rudder Pedals		Intel® Core™ i5-4690K 4 Core(s)		3.50GHz		8.0GB		64-bit		Zotac GeForce GTX 970 4GB		Samsung SSD 850 EVO 250GB		232.79GB		ASRock Fatal1ty Z97 Killer E2200		Intel air cooled		Corsair CX600		Emuteq GNS530		Made by Jesse		Made by Jesse		Yes		2		HDMI/DVI & DP/DP		1		1

		Image Generator/
Curved Screen Display		3 x Benq MW820ST Digital Projectors		Speakers Logitech wired		N/A		Intel® Core™ i7-6700K 4 Core(s)		4.0GHz		16.0GB		64-bit		EVGA GeForce GTX 970 4GB		Samsung SSD 850 EVO 250GB		232.79GB		ASRock Z170		Corsair H60		Corsair RM750i										N/A		Matrox TripleHead2Go		1		1

		Secondary Cockpit		3 X 40" Samsung Smart LED televisions		2 x Plantronic Headsets (pilot & front seat)		Joystick		Intel® Core™ i7-4790K 4 Core(s)		4.0GHz		8.0GB		64-bit		GeForce GTX 760 2GB		Samsung SSD 850 EVO 250GB		232.79GB		ASRock Fatal1ty Z97 Professional		Corsair H60		Corsair RM650										2		HDMI/HDMI & HDMI/DP & HDMI/DVI		1		1

		Spare		N/A		N/A		N/A		Intel® Core™ i5-4690K 4 Core(s)		3.5GHz		8.0GB		64-bit		EVGA GeForce GTX 760		Samsung SSD 850 EVO 250GB		232		ASRock Fatal1ty Z97 Killer E2200		Intel air cooled		Corsair CX600





Software

				Operating System		Microsoft .Net Framework

bethany.dyck: bethany.dyck:
required for P3D, Lorby Comms, LWR		Prepar3d

bethany.dyck: bethany.dyck:
Prepar3d V4 system requirements recommended are:
Microsoft Windows 10
Quad Core @ 3.5GHz
System Memory 16GB
Hard drive 40GB Solid state
Graphics Card 8GB+
Microsoft Core XML Services 6.0
Microsft .NET Framework 4.7.2		Lorby Wildfire Response		Lorby Comms		FTX Central		orbx scenery packages		Other

		Instructor Station		Windows 10		4.8		4.4.16.27077		Instructor Station 1.00 b57        Classroom Module 1.00 b50		Server 2.08 b04         Player 2.06 b15		3.3.6.0		Global BASE Pack; Global open LC North America; Global VECTOR; Libraries

		Station #1		Windows 7		4.8		4.4.16.27077		Pilot  1.00 b57		Client 2.07 b02		3.3.6.0		Global BASE Pack; Global open LC North America; Global VECTOR; Libraries

		Station #2		Windows 7		4.8		4.4.16.27077		Pilot  1.00 b57		Client 2.07 b02		3.3.6.0		Global BASE Pack; Global open LC North America; Global VECTOR; Libraries

		Station #3		Windows 10		4.8		4.5.11.29713		Pilot  1.00 b57		Client 2.07 b02		3.3.6.0		Global BASE Pack; Global open LC North America; Global VECTOR; Libraries

		Station #4		Windows 7		4.8		4.4.16.27077		Pilot  1.00 b57		Client 2.07 b02		3.3.6.0		Global BASE Pack; Global open LC North America; Global VECTOR; Libraries

		Main Cockpit		Windows 7		4.8		4.4.16.27077		N/A		Client 2.07 b02		3.3.6.0		Global BASE Pack; Global open LC North America; Global VECTOR; Libraries		WideView  64 V3.8 		simPlugins Panel Builder P3D V4 Interface 2.99		Reality XP Garmin GNS v2.3		FSUIPC V5.122

		Main Displays		Windows 7		4.8		4.4.16.27077		Pilot  1.00 b57		N/A		3.3.6.0		Global BASE Pack; Global open LC North America; Global VECTOR; Libraries		WideView  64 V3.8 								ImmersaView Warp 4.7.29

		Secondary Cockpit		Windows 7		4.8		4.4.16.27077		Pilot  1.00 b57		Client 2.09 b02		3.3.6.0		Global BASE Pack; Global open LC North America; Global VECTOR; Libraries

		Spare		Windows 7		-		-		-		-		-		-





Additional Hardware

		4 x APC Smart UPS C1500 battery packs

		1 x 7-port powered USB hub

		2 x laptops (spare role player comms units & 2 Plantronic headsets)

		1 x tablet (AAO in cockpit - includes 1 x USB splitter; 1 x USB PTT button; 1 x USB Plantronics headset)

		1 x tablet (spare role player comms unit - includes 1 x USB Plantronics headset)

		1 x Dlink router

		7 x Power bars

		Spare parts:

		1 x Logitech Flight Yoke System

		1 x Logitech Rudder Pedal System

		1 x Benq MW820ST Digital Projector

		4 x benq projector lamps

		1 x Matrox TripleHead2Go (multi display adapter)

		5 x 5m USB 3.0 extenders

		3 x 50ft HDMI cables

		2 x Display to HDMI adapter





Additional Software

		Fixed Wing Aircraft

		Air Tractor 802-AF

		Air Tractor 802

		C208B Grand Caravan

		CL-415

		Convair 580

		Electra L-188

		Turbo Commander

		*Currently we use Beech King Air 350 for all air attack simulations

		Rotor Wing Aircraft

		Bell 212 *currently used as Bell 205, Bell 412, Bell 214

		Bell 206 *currently used for all intermediate type R/W

		Erickson Sky Crane S-64 *aircraft file needs work, not easy to fly, weight/balance/fuel issues
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Executive Summary 
 


Hinton Training Centre (HTC), operated by the Government of Alberta (GOA) Wildfire Management 
Branch, has been engaged in the design and development of an Aerial Firefighting Simulator (AFS) for 
the past five years. In February 2019, the project expanded to develop a pan-Canadian AFS for all 
Canadian Wildfire Agencies to use for training of aerial suppression resources.  This project is supported 
by the Canadian Safety and Security Program, Defence Research and Development Canada - Centre for 
Security Science, in partnership with Public Safety Canada. Project partners include Alberta Wildfire 
Management Branch, Conair Group, Inc., and the Canadian Interagency Forest Fire Centre (CIFFC). 
 
This report outlines the steps HTC, with the assistance of various subject matter experts, has taken to 
develop an operable aerial firefighting training simulator. It includes a snapshot of the AFS’ current 
state, and a summary of wildfire training simulations conducted ahead of the 2019 Wildfire Season. 
 
The AFS prototype creates a simulated training environment by integrating a physical environment 
(simplified cockpit), visuals (200 degree out the window field of view) and audio communications (five 
channel capability, plus intercom).  This environment allows participants to gain situational awareness of 
a dynamic, simulated wildfire; to develop and make both strategic and tactical aerial firefighting 
decisions; and to communicate plans in accordance with established procedures and practices.   
 
Conducting aerial wildfire training in a simulated environment permits instructors to observe, evaluate 
and provide feedback, during and after the training exercise.  This structure provides instructional as 
well as coaching and mentoring opportunities for both new and experienced staff.  The ability to gather 
several individuals in one simulated “cockpit” to provide feedback and mentoring is increasing 
knowledge transfer and sharing of experience – raising the overall capacity of everyone involved. 
 
The AFS is a unique system developed to address the training needs of personnel engaged in aerial 
firefighting operations, in a controlled and safe training environment. The prototype is network capable, 
allowing for training to occur at multiple locations at once – a benefit for Wildfire Management Agencies 
who operate in remote areas across Canada. 
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Acronyms 
 
AAO  Air Attack Officer 
AFS   Aerial Firefighting Simulator 
ATGS  Air Tactical Group Supervisor 
CIFFC  Canadian Interagency Forest Fire Centre 
FOV  Field of View 
FSX  Microsoft Flight Simulator X, software platform 
GOA  Government of Alberta 
HLCO  Helicopter Coordinator 
HTC  Hinton Training Centre 
IA  Initial Attack 
IG  Image Generator 
P3D  Prepar3D, a software platform 
R/W  Rotary Wing 


SA  Sustained Attack 


VOIP  Voice Over Internet Protocol  
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1.0 Background and Overview 
 
Conducting aerial firefighting operations requires highly specialized, trained personnel resources.  These 
aerial resources operate in a complex, dynamic environment; they are required to organize airspace, to 
plan and coordinate suppression operations.  Canadian wildfire agencies use two types of resources to 
coordinate aerial firefighting: the Air Attack Officer (AAO) and the Helicopter Coordinator (HLCO). 
 
Aviation Industry and Wildfire Management organizations have long recognized benefits of simulation 
training to reduce safety risks and costs of training in high-risk, high-impact environments. Quebec and 
British Columbia wildfire management Agencies have been using (different) aerial simulation training for 
some time; as have many in the Aviation Industry. In 2013, Alberta Wildfire Management Branch –
Hinton Training Centre (HTC) – initiated a project to assess existing simulation systems, and to build a 
dedicated aerial firefighting simulation-training platform and associated training products. 
 
Utilizing a prototype AFS over the past four years, Alberta has demonstrated results.  Simulation training 
is providing a high quality-training environment that is expediting certification of new AAOs, as well as 
providing opportunities for mentorship and knowledge-transfer amongst existing certified AAOs and 
HLCOs. Use of the AFS has reduced overall costs ($1.9M/yr. in 2019) and eliminated risks to personnel 
associated with live-flight training exercises. 
 
The current aerial firefighting simulation program in development at HTC runs on the Lockheed Martin 
Prepar3D (P3D) platform. A simplified mock cockpit provides the immersive simulation environment 
required for training – this includes functional gauges, multiple screens to view the scenario, and a pilot 
station to “fly” the aircraft and participate in the simulated cockpit communications. The P3D platform 
allows networked computers to participate in the distributed mission simulation environment as air 
tankers, other fixed wing aircraft and/or helicopters. Radio communications between all aircraft and 
human resources creates the interactions required to allow participants to learn and enhance skills; and, 
to acquire the knowledge and experience needed to coordinate aerial firefighting resources. 
 
The current physical platform (cockpit) is flexible enough to simulate multiple types of fixed wing or 
rotary wing aircraft.  This flexibility permits the AFS to be used for AAO and HLCO training, as well as 
other functional positions that may be integrated into aerial firefighting roles (e.g., Aerial Ignition 
Specialists, Incident Commanders, Air Support Group Supervisors). 
 
This report outlines the current state of the Alberta prototype simulator, including all enhancements 
and modifications made to deliver wildfire training ahead of the 2019 Wildfire Season in Alberta. 
  







  CSSP-2018-CP-2347 
 


Milestone 3: 2019 Prototype Summary Report     7 of 23 


2.0 Alberta Prototype Development 
 


Staff from Alberta Wildfire Management Branch conducted a site visit to Kamloops BC in 2014 to view 


the simulation system used by the British Columbia Wildfire Service.  Upon return, a simplified proof of 


concept system was built, consisting of a primary training station and one role player station including: 


- one computer,  


- one monitor, 


- flight controls, and 


- required software. 


 


Microsoft Flight Simulator X (FSX) software was selected as the software platform, permitting the 


system to network for a distributed mission exercise. FSX controlled the flight and wildfire environment. 


 


This successful test led to the development of an internal business case seeking funding to acquire the 


set of hardware, software, peripherals and network equipment required to develop a more fulsome 


prototype system.  This funding request was approved. 


 


 


2015 Fire Season Prototype 
The first true Alberta Aerial Flight Simulator (AFS) 
prototype was developed to create an immersive 
training environment.  This included construction of 
a main flight cockpit and outside visuals (Figure 1).   
 
The AFS developed included one cockpit station, 
networked with two additional flight stations (Role 
Player stations – Figure 2). The AFS visual system 
consisted of three image generator (IG) computers 
networked with the cockpit flight station. The AFS 
display system utilized three projectors displaying 
onto a cylindrical screen (~1.6m radius) providing a 
200 degree horizontal field of view (FOV) outside 
the cockpit.   


Figure 1: Simulated cockpit construction, with cylindrical screen 


Several available Voice Over Internet Protocol (VOIP) options were evaluated (i.e., TeamSpeak, Mumble/ 
Murmur) as part of the system test to achieve communication requirements.  No VOIP solution was 
available that allowed for a minimum of four-channel and intercom cockpit communications.  A decision 
was made to use the live Alberta Wildfire radio system, accessed through a tablet and headset in the 
cockpit.  While not ideal, this use of the Alberta radio system did meet the basic communication needs. 
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To operate, this version of the prototype required 
17 different software programs.  The complexities 
involved in managing and coordinating this 
number of programs created system instability; as 
well, it challenged instructors’ ability to 
troubleshoot and maintain the platform.  
 
As the system was in development ahead 
of/during the 2015 Wildfire Season, no formalized 
simulation training took place in 2015. 
 
 
 
 


Figure 2: Generic Role Player/Flight station 


 
 


2016 Fire Season Prototype 
In a move to operationalize and use the prototype simulator for the 2016 fire season, two additional 


Role Player stations were added - bringing the total number of Role Player stations to four (Figure 3).  


Two main physical spaces were established within the HTC: 


1. Role Player room 


2. Cockpit/Primary Training room 


 


Enhancements were made to the Role Player room to create space for Role Players and a Simulation 


Director.  In the primary training room, three projectors were mounted to the ceiling from the previous 


location on top of the cockpit structure itself (Figure 4).  


 


Coding improvements in FSX to the aircraft 


configuration files and the fire scenery objects 


improved the performance and visuals.  However, 


file management was cumbersome as each 


computer required identical files in order to display 


the effects properly – this introduced additional 


human error and increasing workload.   


 


Technical complexities, including the start up/ shut 


down procedures, configuration management and 


networking speeds and compatibilities created 


challenges for instructors/Sim Director. 
Figure 3: Four Role Player stations 
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Figure 4: Three mounted projectors creating a 200-degree field of view 


Prototype operability, although complicated, was stable enough to permit Alberta’s first operational 


training ahead of the 2016 Fire Season.  Configuration of the cockpit for fixed wing and rotary wing 


scenarios was successful.  Forty-nine simulation missions, totaling 46 operational training hours were 


successfully completed (see Appendix A for a breakdown of AFS Training ahead of the 2016 Fire Season). 


 


 


2017 Fire Season Prototype 
Attempts to address the extremely small throw distance between the projectors and the screen to 


create better outside the window visuals became a primary focus through the winter of 2016/17.  Image 


distortion, ghosts and shadowing were some of the challenges that required careful adjustment and 


manipulation of the image warping and blending software to improve the image (Figure 5).  Exploration 


of improved short throw projectors (hardware) did not find a better solution. 


 


 
Figure 5:  Calibrating the warping and blending software for short throw projectors  


Enhancement to the aircraft and effects in the FSX environment continued.  The simulation scenario 


library developed and built at HTC expanded to include additional basic fire, multi-fire and large fire 


scenarios. Challenges with image effect generation from long distances hindered some scenario 


effectiveness (e.g., smoke was not visible from far away in the simulated environment). Communication 


challenges through the existing radio system continued to be experienced. 
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An external consultant (CogSim Technologies Inc.) was retained to review the existing system and to 


provide a report on enhancement and stabilization options, with a focus on steps to move the AFS from 


the prototype/developmental stage, to a stable and operational training system. 


 


Sixty-five operational training simulations, for a total of 60 hours were completed in the fall of 2016 and 


spring of 2017 (see Appendix B). 


 


 


2018 Fire Season Prototype 
Lockheed Martin Prepar3D (P3D) became the flight simulator and simulated fire environment platform, 


replacing Microsoft Flight Simulator X (FSX).  The transition to P3D was made with little interruption as 


P3D used the legacy FSX platform, meaning the established aircraft configurations and wildfire scenery 


objects were compatible.  The move to P3D provided additional opportunities to enhance and stabilize 


the system as Lockheed Martin was actively releasing new and improved versions of P3D. 


 


Over winter, a specialist in curved screen visuals remounted the projectors and installed new warping 


and blending software (Immersaview Warp).  This greatly improved out-the-window visuals. 


 


A new add-on software to the P3D environment, Lorby Wildfire Response (Wildfire Training Solutions), 


was tested and implemented.  This was the first software HTC has been able to source that creates a 


dynamic wildfire effect in P3D, meaning wildfires grow and responded to suppression action – critical 


components for wildfire simulation training.  This add-on was a massive success for the AFS, truly 


enhancing the training experience; it confirmed HTCs desire to proceed with AFS development. 


 


Given the success to date, and Canada-wide interest, HTC partnered with the Canadian Interagency 


Forest Fire Centre (CIFFC) and Conair Group Inc. to apply for Federal Funding through the Canadian 


Safety and Security Program, a federal program led by Defence Research and Development Canada’s 


Centre for Security Science, in partnership with Public Safety Canada.  In June of 2018, HTC was notified 


of funding success to develop a Pan-Canadian AFS to support Canada-wide training. 


 


Between February 26 and March 29, 2018, 


68 simulations were completed (Appendix C).  


The new software and hardware allowed HTC 


to design complex fire scenarios involving 


multiple aircraft, larger/growing fires and 


simulation of multiple fire response 


situations – all controlled by the simulation 


director (Figure 6).  Additional complexity 


lead to screen freezing in the main training 


station, and slow frame rates and lag in many 


other Role Player stations; the source of 


these issues could not be isolated. 


 
Figure 6: Simulation director station interface using Lorby Wildfire Response 
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This continued training success highlighted that the system was stable and operational, that potential 


for expansion to a networked Canada-wide AFS was, in fact, possible and achievable.   


 


2019 Fire Season Prototype 
Through the winter of 2018/19, discussions with the Lorby Wildfire Response developers continued to 


improve the product. Realistic outside the cockpit views and wildfire response were achieved (Figure 7). 


 


The Lorby Wildfire Response developers accepted HTCs radio communication challenge – creating 


“Lorby Comms”, a VOIP solution to radio communications.  Lorby Comms provides five discrete radio 


channels, plus a voice-activated intercom – 


meeting all cockpit and simulation communication 


needs.  The developers also created a user 


interface that closely mimics the radio system in 


various aircraft, enhancing the training 


environment (Figure 8).  This VOIP solution 


increases the likelihood of success and the 


potential of creating a fully networked simulation 


system. Radio communications are recorded with 


simulation visuals for debriefing and review. 


 


 
Figure 7: Realistic outside the cockpit visuals 


Technical disruptions continued to take place in 2019 . Role players and director stations were randomly 


kicked off the server, forcing a reset mid-simulation. Similarly, radio transmissions would randomly 


“garble”, or individual Role Player’s ability to transmit would disable.  This issue could not be isolated to 


a hardware, network or software issue. Frame rates were generally unaffected and freezing was rare. 


 


Lorby Wildfire Response software created a more dynamic environment and simplified some aspects; 


however, it also added complications. For example, each Role Player must be individually configured at 


the Role Player station. If any steps are missed or completed in the wrong 


order, it affects the Role Players ability to “drop” water or retardant on the 


fire, or connect to the server. The requirement to configure each Role 


Player station introduces the potential for human error and increases 


workload (both to configure and audit/supervise/troubleshoot issues).  


 


In the spring of 2019, using Lorby Wildfire Response and Lorby Comms, 


operational training success continued.  Thirty-two personnel participated 


in 83 simulations for a total of 115 hours (Appendix C).  Integration of the 


new software allowed the simulation director to tailor the training 


scenarios with ease.  The improved communications system, along with a 


more stable platform, greatly improved the overall training experience.  
Figure 8: Lorby Comms interface  
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3.0 Current Prototype Configuration (May 2019) 
 


Below outlines the current set of hardware, software and peripheral equipment that makes up the 2019 


Prototype Configuration.  The current configuration supports: 


- One main training cockpit (Figure 9) with flight controls/consoles (Figure 10), 


- One secondary cockpit for additional training, or use as Role Player support (Figure 11) 


- One simulation director station (Figure 12), 


- Four permanent Role Player stations (Figure 12), and 


- Ability to expand to add 2-3 additional Role Players - through networked laptops or tablets with 


radio communications (e.g., dispatcher or fire crew ground-based Role Players - Figure 12).  


 


 
Figure 9: Main training cockpit  


 
Figure 10: Main cockpit consoles 


 
Figure 11: Secondary cockpit or Role Player 


 
Figure 12: Role Player / Sim Director Room 


 
Specifics outlined in Table 1 outlines the current hardware required to operate the AFS; while Table 2 


lists the current computer/operating software installed onsite at the Hinton Training Centre.  In 


addition, Table 3 identifies other software purchased and installed, primarily to increase effects. 
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Table 1: Current Hardware  


 


 


 


 


Table 2: Current Software 


 
 


 


Additional equipment onsite required to operate the Role Player, main cockpit and communications 


platforms is listed in Table 4.  Table 4 also identifies spare parts HTC has identified as critical equipment 


to have onsite to ensure training is uninterrupted with equipment failures. 
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Table 3: Additional Software 


 
 


 
Table 4: Peripheral Hardware and Critical Equipment Backups 


 
 


 


 


4.0 Summary of Simulation Training (2019) 
 


The 2019 Wildfire Spring training season in Alberta benefited from the use of a stable, functional and 


realistic AFS.  In total – 83 simulations ran targeting 32: AAO trainees, certified AAOs (currency training), 


HLCOs, and Rappel Spotters.  In addition, a joint simulation demonstration involving ~40 Ignition 


Specialists and AAOs took place (Appendix D). A summary of the training, objectives and details follows: 


 


 


Helicopter Coordinator  


Helicopter Coordinator (HLCO) trainees were required to complete two simulations during the week of 


February 25 – March 1.   Simulations focused on sustained action and initial attack scenarios: 


 


Sustained Action (SA) simulation – objectives involved assessing resources required; developing 


and implementing operational strategies and tactics; as well as, time and fuel management 







  CSSP-2018-CP-2347 
 


Milestone 3: 2019 Prototype Summary Report     15 of 23 


considerations. Communication in the cockpit between pilot and HLCO, communication to other 


pilots, ground crews, dispatcher and Operations Section Chief were tested and evaluated. 


 


Initial Attack (IA) Simulation – a HLCO package (HLCO and assigned helicopters) being moved 


from SA to a new IA fire. Objectives were to transition to the basics of an initial attack dispatch. 


This involved following established Standard Operating Procedures, communicating to Fire 


Centre, and coordinating with the IC for aerial fire suppression from the rotary wing. 


 


 


Rappel Spotter  


Rappel Spotters completed simulation training the week of March 11 – 15, as a part of their strategy and 


tactics training. Every Spotter completed one simple “get the rust off” simulation, with less experienced 


Spotters receiving a second simulation of greater complexity.  


 


Simulation 1 – Objectives were to focus on proper communications between Spotter, pilot, and 


fire crew, to conduct appropriate fire assessments and provide updates to the Fire Centre. 


 


Simulation 2 – Simulation involved more resources for the Spotter to coordinate, or involved a 


more complex fire. Spotters had to manage either a multi-start fire situation; a wildland urban 


interface fire; to develop strategies and tactics in extreme fire behaviour; or, operate with a lack 


of resources. The focus was on priority setting, communications, assessments and updates. 


 


 


Air Attack Officer (Recurrent) 


Every Alberta certified AAO completed four simulations to maintain currency March 18 – 26.  Some 


simulations combined two AAO’s to practice working with multiple groups. 


 


Simulation 1 – Basic simulation.  Objectives were to “shake the rust off”. Typically, one long-


term heavy tanker group (one air tanker and one birddog) and two rotary wing (R/W) aircraft 


with fire crews – the focus was on strategy, tactics and communication. 


 


Simulation 2 – Simulation in topography. Objectives were to navigate entry/exit options in 


complex terrain, incorporate R/W (if topography allowed), and to focus on communications. 


 


Simulation 3 – Consisted of high risk, low-frequency events. Focus on these simulations were not 


wildfire operations based. Each AAO was given a different event to work through; examples 


include: engine loss, overdue aircraft, entrapment of ground personnel, aircraft down, or a 


wildland urban interface fire. Objectives were to follow Standard Operating Procedures, give 


informative updates to resources, and to maintain composure. 


 


Simulation 4 – The last simulation for each AAO was a large or complex fire that required the use 


of an Air Tactical Group Supervisor (ATGS). Objectives were to follow proper procedures for all 


aircraft on large or complex fires, and to shift actions based on ones role as an AAO or ATGS.  
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Air Attack Officer Trainee 


AAO trainees completed four simulations March 28 – April 1. Simulations varied in complexity, 


depending on the experience of the trainee (experience in other aerial wildfire roles, e.g., Crew Leader). 


 


Simulation 1 – Typically single plane, long-term retardant air tanker group, with an additional 


R/W at the fire, and a second R/W en route. Fire burning in flat topography with clear 


landmarks. Objectives are to follow Standard Operating Procedures and to focus on 


communication between all pilots, ground resources, and the Fire Centre. 


 


Simulation 2 – Focus of simulation is working in topography, with limited entry/exit options. 


Objectives were to create horizontal and vertical separation for tankers and R/W. Trainee was 


required to coordinate either one long-term heavy tanker, or three long-term air tractor air 


tankers, plus two R/W and ground personnel – building on the basics of Simulation 1. 


 


Simulation 3 – Continuing to build on objectives from the previous simulations, the third 


simulation was a multi-start fire. Depending on the trainee’s experience level, the simulation 


consisted of at least two, and up to five fires. Objectives of this simulation were to assess the 


fires, set priorities, and communicate those priorities to all resources including the Fire Centre. 


The trainee was offered multiple resources and was required to assign them where necessary.  


 


Simulation 4 – Involved higher values at risk, and increased pressure on communicating proper 


fire updates to all resources. Depending on the location of the fire, the trainee might have to 


incorporate long-term air tankers with skimmers, and handle multiple incoming resources. 


Objectives, again, build on the three previous simulations, adding a focus on airspace 


management and workload delegation. 


 


 


Ignition Specialist Demonstration  


A joint simulation demonstration took place March 27 between the Ignition Specialist Workshop and Air 


Attack Officer Workshop. Objectives of this demonstration were to simulate a large fire in which ignition 


operations required support by long-term retardant air tankers – therefore requiring AAO engagement. 


Purpose of the demonstration was to engage these two, distinctly different suppression specialists in 


discussions about working together; and to demonstrate the versatility and potential benefits Ignition 


Specialists may have using the simulator for their ground training. 
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5.0 Recommendations Moving Forward 
 
As this pan-Canadian project moves forward to build a networked aerial flight training simulator for all 
Canadian Wildfire Agencies, the system will need to offer a solution that includes: 


- A mock cockpit and associated computing power that includes monitors/displays required to 
create, integrate and run required software, and various other hardware components (such as 
seats, radio controls and GPS/cockpit displays);  


- Role Player stations comprising: multiple (1 or more) stations with components required to “fly” 
the simulated aircraft and to communicate with the participant in the mock cockpit;  


- A versatile software package that is easy to use, realistic of wildfire growth in response to 
weather and suppression tactics; and  


- A common VOIP communication solution that will reach simulation attendees across Canada. 
 
Desirable is a solution that will allow various wildfire management agencies to train together, whether 
physically together or virtually together on a networked software platform. 
 
Appendix E outlines the identified AFS Training Needs, based on HTCs experience developing and using 
the Prototype AFS and a previous 2017 CSSP report outlining Canadian Air Attack simulation 
requirements (CSSP Task 24 Wildfire Air Attack Capability Development and Analysis Simulation 
Requirements – document No. 5966-003).  The simulation needs outlined by HTC will be further refined 
and confirmed in 2019/2020 as this project moves into research, evaluation and development/testing.  
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Appendix A: 2016 Fire Season Training Summary 
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Appendix B: 2017 Fire Season Training Summary 
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Appendix C: 2018 Fire Season Training Summary 
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Appendix D: 2019 Fire Season Training Summary 
 


 
  







  CSSP-2018-CP-2347 
 


Milestone 3: 2019 Prototype Summary Report     22 of 23 


Appendix E: AFS Requirements 
Requirement Description 


Overall  Immersive training environment 


 Networked and compatible with other simulators on the system 


 Easy, simple to use  


 Simple maintenance 


 Ability for remote tech support 


Cost  Reasonably inexpensive (i.e. <$250,000 for single complete simulation system 
installation, annual operating costs <$50,000) 


 Baseline/basic package must be very inexpensive (<$50,000) 


 Options for scalability to add additional or upgraded features or components  


Training stations  The simulation device must include training stations for both the participant 
and the pilot 


 Pilot training only needs to focus on the fire operations, not on training or re-
certifying flying skills 


 Pilot and participant stations must be co-located to enable non-verbal 
communications and close cooperation for cockpit management activities, 
such as radio tuning and usage  


 Additional stations for role players—at least 1 additional role player station is 
preferable.  Does not require the same immersive environment as the primary 
training station 


Adaptability  Able to represent different types of aircraft used in the various provinces and 
territories.  


 Suitable for simulating fixed wing or rotor wing aircraft 


 Able to represent different areas of operation 


Simulation entities  A wide variety of simulation entities should be provided, such as air traffic 
control, dispatchers, tankers, other aircraft, and ground resources.  


 Simulation entities should be able to be controlled by role players (e.g., 
tankers, air traffic control).  


 Simulation entities not controlled by role players should be constructive 
simulation (i.e., computer-generated forces). 


3D visual models  The simulation device should have appropriate 3D visual models of key 
simulation entities:  


                  - Fixed wing and rotary wing firefighting aircraft in the appropriate livery.  
                  - Other (non-firefighting) aircraft.  
                  - Ground firefighting equipment. 


 


Visual modelling Medium to high fidelity visual displays are required. This is due to several factors:  


 Flying is done under visual flight rules  


 Fire assessment is visual, including needing to see the retardant on the ground.  


 Safety (e.g., flight separation) is visual.  


 Lead-in passes are conducted visually. 


 Suitable resolution to see and identify other simulation entities at a distance 


Fire modelling  The fire model needs to have visual smoke and flame, show burnt terrain and 
have adequate forest fuels representation (e.g., conifer and deciduous trees).  


 Visual differentiation between burned area, actively burning area and 
unburned area 


 Fire model needs to be affected by environmental factors (e.g., fuel, weather, 
topography), and it needs to react to retardant and other suppression action 


 Low to medium resolution fire model acceptable 
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 Smoke affected by wind 


 Amount of smoke reasonably related to fire activity 


 Fire and smoke easily manipulated by sim director 


Terrain modelling  Terrain modelling needs to be medium resolution, and represent elevation, 
vegetation type, roads, lakes, and airfields 


 Medium resolution (10 – 100 m resolution).  


 Geo-typical terrain  


 Able to represent at least the following terrain types: mountainous terrain, 
rolling hills, prairies. A good level of landscape features, such as vegetation 
types, roads, lakes, rivers, and airfields. 


 Geo-referenced to real landmarks.  Terrain model based on real features 


Flight Simulator  Low to medium resolution flight model.  


 Complexity and ease of flight to be adjustable to account for a variety of 
piloting skills, from actual pilot to “gamer” pilot 


 Good resolution communications model (see communications system below) 


  Medium resolution avionics representative of typical birddog or rotor wing 
aircraft. In particular, good representation of the radio consoles, to include 
VHF-AM (X2) and VHF-FM (X2)radios, intercom 


 GPS functionality representative of actual cockpit 


 Two co-located stations: one for pilot and one for the participant. 


 Aircraft gauge package display representative of current aircraft selection, 
displayed for both pilot and AAO positions 


 The field-of-view should be at least 90 degrees from the 12 o’clock to 3 o’clock 
positions (as the AAO does nearly all observation out to the starboard side of 
the aircraft) or 180 degrees from the 9 o’clock position to the 3 o’clock 
position.  Consider up and down views as well, biased toward down (so 
participants can look down at ground) 


 Configurable to represent different types of fixed wing and rotor wing aircraft 


Other Entities   Driven by role players and artificial intelligence-based (best to have both 
capabilities).  


 Types to include: air tankers and other fixed wing aircraft, rotor wing aircraft, 
dispatch, ground firefighting resources, air traffic control, incident 
commanders.  


 Aircraft represented visually with appropriate 3D models, in the correct livery 


Communication 
system 


 Networked—VOIP—need to communicate with role players in different 
locations 


 4 distinct radio channels, plus intercom 


 Mimics current radio stack in birddog aircraft and helicopters (TDFM-136b) 


 Programmable 


Operational 
considerations 


 Simple, easy to start up and shut down 


 Configuration management protocols—robust, hard to accidentally adjust, 
easy to reset to last stable state 


 Sim director—easy to create, start, modify and finish scenarios 


 Role player stations easy to set up and use 


 Sim director station should be able to configure multiple role player stations 


 Must be compatible and networkable with other simulators on the system 


 Ability to record and replay sim exercises—flight visuals from variety of 
perspectives and recording communications, including intercom 


 


 






