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 Gaming AI Outside the Industry


Video games have been around for decades, from early creations like “pong” and “pac-man” to present-day titles, spawning more complexity and sophistication.  Though seeming very fake and illusive, games contain varying types of artificial intelligence that through interaction, challenges and forces the player to make decisions, which, through those decisions, determines the final outcome.  Artificial Intelligence in the gaming industry is evolving at a rapid rate and is getting so comprehensive and elaborate that we’re seeing it move outside the industry and into different areas for purposes other than entertainment.

Present-day games that depict real-time situations, from the development of artificial cities, complete with realistic surroundings and teeming with artificial characters, to war-time shooters, are getting more intricate with developers trying to implement different strategies that’ll push the boundary and get the player closer to facing the real thing.  As we’ve seen the gaming revolution evolve, Non-Playable Characters (NPCs) have been given more “Intelligence”, in that; they have more rules to base their actions upon and more different types of reactions depending on different cases. An NPC who’s an ally in a shooting game may provide cover-fire when facing opposition, keep lookout for swarming patrols or take cover when badly wounded.  As graphical and system limitations on character development seem to diminish, characters seem more intelligent, with more range in one’s action/reaction set.

Other outside divisions have seen the potential in the gaming industry and are counting on it for purposes other than entertainment.   The Army has enlisted present-day gaming technology and hopes to use this technology for the purpose of training soldiers. The ICT (Institute of Creative Technology), at the University of Southern California, was started with a $45 million Army grant for the sole purpose of transitioning technologies to military training.  “What we want to do is move it up to a more cognitive level—create an environment where a soldier is under a lot of stress and things are going wrong. He has to figure out what to do,” said William R. Swartout, director of technology at ICT.   Since ICT was launched in 1999, it designed two video games—“Full-Spectrum Command” and “Full-Spectrum Warrior”.  “Full-Spectrum Warrior” teaches a squad leader how to carry out maneuvers in an urban environment. Developed for the “Microsoft Xbox”, it places the player in the role of an infantry squad leader. The goal is to complete missions and come home safely. 

This topic is of great importance.  Not only can AI in this field be used to train soldiers, charged with the safety and protection of this country, but can be applicable in many other not-thought-of areas, using it for defense, security and as an overall safeguard against varying threats.

Doing research on some of the different ways divisions outside of the gaming industry are implementing this type of technology would give us a birds-eye view of its significance and look to the benefits of proposing new applications, which would strengthen its area of use and grant a greater good to society. 

RESEARCH AND ANALAYSIS 


For research and analysis we’ll look at how this technology is applied outside the gaming industry and exploited in use for training and defensive measures. Taking a look at training applications using AI, would not only drive home the overall importance of this topic, but would also showcase the advantages of deploying this brand of technology in a field where preparation is never-ending.


These training applications do an exceptional job, not only preparing its clients (soldiers, pilots, etc.) for duty but also avoids the hassles and drawbacks of live (real equipment, personnel, skirmish simulation) training exercises:     

· The cost for training in a virtual environment is much less.  Training personnel for direction, having sufficient equipment (ammunition, vehicles, training gear, etc.) and maintenance of such equipment can make live training exercises very expensive.

· Safety in a virtual environment is a non-factor.  Mistakes made in live exercises, could endanger others and/or cause casualties.  Clients of virtual training exercises can learn without being put in harms way.

· Situations in a simulated exercise like equipment, location and terrain can be changed more easily than when training live in any specific location. 

The advantage of virtual training over live exercises can be seen when comparing the Return of Forces to Germany (REFORGER) training exercises, when they took place in the 1980’s to when they were conducted in the 1990’s.  A REFORGER exercise in the 1980’s cost millions of dollars annually and brought destruction to the local environment.  The exercise was conducted using thousands of live soldiers and vehicles, which produced accidents and damage to personal property and to the German countryside.  When the exercise was modified in th 1990’s, live units and forces were replaced with simulated ones.  The use of virtual over live training, saved millions of dollars and prevented further personal and ecological damage.

WHAT IS VAST?

Another application of this type of technology employed in the world today is one developed and utilized by the Navy. The application is called the Virtual At Sea Training (Vast) system.  The VAST system increases the capability of the Battle Force Tactical Trainer (BFTT), which is a system, designed to create and simulate a combat environment by electronically preparing the ship’s weapons systems and sensors as if they were in an actual skirmish at sea.  It allows a ship’s combat team to train and maintain their tactical skills; all while the ship is docked in a port.

HOW DOES VAST WORK?

Vast works by having a shipboard computer create an artificial 3-d landscape.  It then has the computer place that virtual area over a field of buoys that are positioned in the open ocean.  These buoys are acoustic in that, they use sensors that detect sound.  This buoy system, called the Integrated Maritime Positioning and Acoustic Scoring System (IMPASS), relays placement information for each of the buoys in the field with GPS sensors. The ship then fires its guns against a virtual target aligned with the midpoint of the buoy field.  The acoustic buoys then identifies and detects the splashes and then sends the information to a computer, which triangulates where the round entered the water. A laptop keeps track and provides information on the target to the ship’s sensor, using BFTT.  A computer then creates a graphic, which showcases the impact of the fired shots, in relation to the target area, determined by the buoys.  Using the graphic the Marine Corps forward observer (FO) manipulates and changes the ship’s fire-upon coordinates.  The FO, usually stationed ashore directs the fire mission by positioning the fire, upon the simulated target, as he/she would do in actual combat.

SUMMARY

With much media coverage over friendly-fire incidents and civilian casualties, the VAST system does its part to prevent such mistakes by keeping a ship’s combat team on their toes.  With discussion over the many testing ranges, political tensions with the countries that protest the proximity of the ranges and the fairly-new danger of terrorist attacks, this system allows the Navy to train while closer to home and moves forward in eliminating those problems.

WHAT IS JFETS?


Called the “Joint Fires and Effects Training System”, JFETS is a training application designed to help soldiers in preparation for active combat and field exercises.  This fairly new training system incorporates realistic graphics with surround sound and includes the use of A.I.  JFETS immerses the soldier in a “sink or swim” environment, where many things go wrong and the soldier is forced to rely on training to defuse the matter, ensure safety, and successfully complete his/her objective.  This training application, though with its own quirks and traits, is one of many that provide its clients with virtual training, which seeming so real, allows them to perform as if they’re facing the real thing.  Gen Michael D. Maples, Fort Sill commanding general and field artillery chief explained, "They've got to be immersed.  In this kind of environment where you use a combination of virtual reality and artificial intelligence, you can give ... all of those sounds, those sights, those feelings of being in combat, so they sense the same things."

HOW DOES JFETS WORK?


A battle is played out on a 15-foot-high by 30-foot-wide screen within a sound proof area.  Soldiers are forced to adjust to various situations as virtual characters use A.I to prevent them from accomplishing their goal.  Vehicles are also involved in the training.  An artificial shell of a humvee is used (see jfets.jpg).  The soldiers take command of the humvee and as movements are made within the vehicle, the graphics on the large screen change in unison.  In one such scenario, soldiers move about in a humvee through desert terrain as shots are fired by virtual characters at the vehicle, the soldiers are then ordered to take cover as other soldiers fire shots in the direction of the incoming ones.  

SUMMARY


Though still under development, JFETS provides soldiers with realistic training exercises, which allows them to apply their training skills in an unfriendly environment and reap the benefits of training without being put in harms way.  It also allows them to train in different scenarios, ranging from different terrains, which includes deserts, jungles and third-world city environments.  Gen. Maples included, "I can have them in open, rolling terrain one minute. I can put them in a desert the next minute, and I can put them in a jungle the next. So my ability to train soldiers as part of a mission rehearsal for anywhere in the world ... is going to be a reality, without ever deploying them out of this virtual-reality training system."

AIR MARSHAL TRAINER [MY DESIGN PROPOSAL]


In reaction to acts committed by terrorists and in fear of future attacks, a great increase of security on all domestic fronts had been initiated in the U.S.  After the atrocities committed on September 11, 2001 and after the new Department of Homeland Security was instilled, a push was made to protect planes from such devastating dangers.  The proposals for protecting airlines from repeat attacks ranged from impenetrable cockpit doors to the use of firearms by the cockpit crew.  Another proposal suggested, was one exercised in the past.  The proposal offered the use of keeping trained Air Marshals onboard planes.  These Air Marshals would be trained to subdue threats posed by any person(s) on board in a way where safety of the passengers and flight crew would be ensured and the operation of the plane would not be hindered.  With the lives of hundreds in their hands, Air Marshals would have to receive intensive training with preparation of many possible problems, which can take place onboard.  My proposal would be to create an Air Marshal training program in which, would place the Air Marshal in the middle of many endangering possibilities and would help train them in selecting the correct choice of action   The slightest mistake made aboard an airplane can cause a disaster and so I think this training program would become of great use in preparation and education of Air Marshals.  

AIR MARSHAL RESEARCH

· The Sky Marshal program was introduced in the 1970’s to keep hijackings from occurring in Cuba.  Backed by President Regan in 1985, the Sky Marshall program was tweaked to become the Federal Air Marshal program, known today. 

· Air Marshals are permitted to carry weapons aboard planes and allowed to make arrests using force and without obtaining warrants.

· Air Marshals disguise themselves to be concealed and to blend in with passengers.  Though not present on every single flight, they pose enough threat to discourage hijackers.

HOW DOES AIR MARSHAL TRAINER WORK?

Overview


The idea behind the Air Marshal Trainer is to provide different scenarios or possibilities that could occur aboard a real flight.  Though through simulation, this training application would be realistic enough to provide the client with adversity and immerse them in the challenge.  The different scenarios or levels would increase in difficulty and make use of A.I through virtual hijackers, passengers and flight crew.  The graphical environment would be a virtual replica of the inside of a plane, with bathrooms, aisles in between seats and windows trailing the sides of the wall.  

Movement

 Everything displayed on the screen would be seen through the eyes of the Air Marshal (main character).  Movements include walking forward and backward, strafing side to side and moving the main character in any direction.  To reach a location, let’s say a seat ten feet behind the main character, the user would have to turn the character around 180 degrees until facing the seat and move forward until reaching the desired spot.  Weapons would include a pistol, 9mm suppressed (silenced) with a magazine of twelve bullets per each level or scenario.  When the pistol is equipped, the center of the screen would display the targeted area (circle with a dot in the middle) and just below, the firearm would be displayed.  Moving the targeted area and pointing to a different location can be done as if you were turning the main character to face a different direction.  A single shot can be fired at the targeted area, with a second taken for the gun to automatically load a bullet into the chamber.        

A.I

NPC’s (non-playable characters) would be represented by passengers, flight crew and hijackers, each with a set actions and reactions based on how events unfold. The passengers and flight crew would have three basic actions: hibernation (hiding or covering themselves from danger), panic (if an innocent NPC is shot or shot in the direction of), rejoice (when the mission is completed successfully).  The hijackers would also have three basic actions:  threat (talking and threatening, when the character doesn’t have any weapon equipped), fire (when the character has a weapon equipped or if the character fires upon the hijacker), evade (when the hijacker is deeply wounded and runs for cover).  All NPC’s would be able to sustain three shots, any more and that NPC will die.  Killing an ally or an innocent NPC would result in mission failure.  The objective is to complete each mission without causing any casualties.

Scenario1 [Meeting Attendant] – The first basic scenario, allowing the user to get comfortable with movement and viewpoints.  The attendant asks to speak with you in the back.  He’ll have you follow him to the back of the plane.  He’ll explain to you his suspicions of a hijacker on board.

Scenario2 [Hostage Situation] – A Hijacker has taken a passenger hostage in first class.    Proceed to first class.  Keep your weapon unequipped or the hostage will be in danger and the hijacker will start shooting.  Get close enough to hit three shots accurately.  Fire the three shots when the opportunity presents itself.  Make the three shots quick or the hijacker will run for cover and since it’s wounded it will start firing at you and passengers.

Scenario3 [Major Crisis] – The hostage situation in scenario2 was a decoy.  While you were taking care of that situation, another hijacker has made his way into the cockpit and has taken over the operation of the plane.  Over the intercom, the hijacker asks all passengers to remain calm and to remain in their seats.  Make your way to the cockpit.  The cockpit door is closed using a board along with a broom.  Shoot the door where the broom is visible and the door should swing forward.  Make sure to keep your distance as this hijacker has a very powerful AK-74U.  The three shots must be made accurately.  Any hesitation can cause your life and the lives of those on board.  

SUMMARY

The Air Marshal profession is on which is very grueling and stressful.  The slightest error made aboard an airplane can cause serious and tragic results. Intense training is needed to perform at a high level and to be at a level of readiness at all times. The Air Marshal Trainer, as in other training application prepares its client for intense virtual training in which, challenges the player to make decisions quickly.  This training application also allows the user to learn from making mistakes while not being put in harms way.  
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