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Introduction

The Talon MMS FLIR system, externally fitted to the aft left side of the fuselage of several C206 aircraft of the Civil Air
Patrol, provides Full Motion Video with in-flight recording capabilities for the purpose of Search and Civil Emergency
events.

The Sensor system is gyro stabilized to provide a stable video image regardless of aircraft movement. The sensors include
Color, Low-Light Color, and IR capabilities to give allow operations at any times of the day or night.

The system does not have any ability to input a location to view. Rather, the aircraft should be flown to the area of
interest. The sensor system will then be pointed to the area of interest, while in a wide field of view. The system will stay
locked of the image as the aircraft circles the area of interest.

The sensor zoom function can then be used to appropriately frame and search the area.

This guidebook contains the following sections.
o Prefight
e System startup
e System Shutdown
e Emergency Procedures
e Mission use in-flight Procedures
e Expanded Sensor and System information and procedures.
e In-flight recording
o In-flight video streaming
e Maintenance issues

While this guidebook contains procedures and checklists for the use of the FLIR system, it does not supersede the FAA

approved aircraft POH or CAP approved checklists.
It does however have several places where the FLIR procedures interweave with the aircraft or CAP checklist.
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Preflight check
Inside the aircraft
e Verify JCU (Joystick Control Unit) is turned OFF.
e Inspect JCU and internal wiring and connections for security and damage.
e Ensure Video recorder SD card or USB stick has been installed in aft electronics rack.

Inspect the external TCU (Turret System Unit) for visible damage.
e Ensure Dove Tail Locking Blocks (Red) are tightened into dove tail rails.
e Ensure Dove Tail Block Safety Pin is present & secure.

NOTE:
The Dove Tail Block Safety Pin SHALL remain in place
and is only handled by qualified maintenance personnel.

Ensure external wire Cannon Plugs are finger tight.

NOTE:
The FLIR system has a powerful brake holding it in the stowed position when unpowered.
Any attempt to move the FLIR other than by the following method to expose the camera glass
will possibly damage the brake.

As part of pilot preflight
e Turn on Battery Master
e Turn on Avionics Bus 2
e Turn on Mission Master
On FLIR monitor, turn on power push-button.
On FLIR Joystick Control Unit (JCU), top Power Switch Button to OPERATE
e  Unit will take one minute to start and display the word FLIR.
e Unit will take another 40 seconds to start a PBIT (Power Built-In-Test)
e Unit will take another 30 seconds to display camera video in an operational state.

After 2 minutes and 10 seconds the TCU should unstow and point forward.
e Inspect all camera optic windows and clean any oil with residue with alcohol wipes.

NOTE:
DO NOT use commercial cleaners, aerosols, solvents, sprays or ammonia-based products on the thermal imager
lens. Use only distilled water or isopropyl alcohol with a soft CLEAN cloth to polish the thermal imager lens.

Turn the Power Switch, on the JCU, to the CAGE position. Wait for CAGE to appear on the monitor.
Turn the Power Switch, on the JCU, to the OFF position.

As part of pilot preflight
e Turn OFF Mission Master.
o Turn OFF Avionics Bus 2
e Turn OFF Battery Master
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System Start-Up Procedure for flight
As part of Pilot Aircraft startup procedures.

Turn on Avionics Bus 1 and Bus 2.
Turn on Mission Master.

On FLIR monitor, turn on power push-button.

On the FLIR system

Turn the Power Switch, on the JCU, from the OFF position to the STANDBY position.

After a 2-minute power up sequence, prior to taxi.

Start video recording either now or as briefed if there is a long ferry time to the search area.
Turn the Power Switch, on the JCU, from the STANDBY position to the OPERATE position.
The turret will unstow and point forward.

Check the following functions.

e The thumb-controlled Strain gauge can move the camera left/right and up/down.

e Move the camera in a complete 360-degree left turn, followed by the same to the right.

e Move the camera to point vertically down, and up to view the trailing edge of the aircraft wing.

e While pointed forward, zoom the camera to full range, ensuring that it can focus.

e Change between the Color CCD sensor to the EMCCD Sensor, observing the images of to identify any
‘burned out’ pixels.

e For a mission that will require night / low light observations, wait (5 to 15 minutes) until the IR sensor
has cooled and is operational. While it is cooling, a message, CHOT (Cooler HOT) appears at the bottom
right of the screen.

o Observe the IR display for any ‘burnt out’ pixels.

Before Taxi Procedure
On the FLIR system

Ensure the Power Switch, on the JCU, is in the STANDBY position.

Before Takeoff Procedure
On the FLIR system

Ensure the Power Switch, on the JCU, is in the STANDBY position.

Climbing through 800 ft Procedure
On the FLIR system

Ensure the Power Switch, on the JCU, is in the OPERATE position.

Before Landing Procedure (Below 800 ft)
On the FLIR system

Turn the Power Switch, on the JCU, to the CAGED position.

System Shutdown Procedure
Shutdown the system as follows:

Select recorder toggle switch to OFF.

Turn the Power Switch, on the JCU, from the OPERATE position to the STANDBY position. The system mode will
change to STANDBY when the TSU reaches the stowed position and STBY is displayed in the lower right-hand
corner of the display.

Turn the Power Switch, on the JCU, to the CAGE position. Wait for CAGE to disappear from the monitor.

Turn the Power Switch, on the JCU, to the OFF position.
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e As part of Pilot Aircraft shutdown procedures.
e Turn off Mission Master
e Turn off Avionics Bus 1 and Bus2.

FLIR System Emergency Shutdown Procedure

Verify with Pilot that FLIR system imagery is not helpful to resolve the emergency.
If the FLIR system is shutdown to either the CAGE or OFF position, it will not be
available for approximately two (2) minutes.

NOTE
While the camera system is a drain on aircraft electrical system, in the case of an
emergency landing, either on or off airport, the ability to review emergency landing sites for
obstructions in either day or night conditions and in marginal weather conditions, should
not be ignored.

The emergency shutdown procedure is as follows: -
e Turn the Power Switch, on the JCU, to the OFF position.
e Turn OFF the Mission Master

e Stow Display Screen flush against the side wall and secure hand controller
before aircraft touchdown.
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A short lesson on how to track a target.

1) Use the Four Position Toggle Switch in TRK MODE to select SCEN mode as shown in the bottom left corner of the
screen. This tracks stationary targets using the entire image and has no track window. SCEN mode is best when
orbiting and keeps a scene in view rather than a single target.

2) Use the Four Position Rocker Switch to push the POS button until RATE is displayed in the bottom right corner of
the screen.

3) Move the Strain Gauge to point the camera in the direction of the target of interest.

4) Depress the TRACK 0/1 button to start tracking the Scene.

5) If the Scene becomes temporarily obscured from view, Push and Hold the TRACK 0/I button to use the Force
Coast mode, which aids tracking when image is obscured.

THREE
POSITION R ioN
SELECTOR

SWITCH

TRACKO/1

1.8x ->
COLOR/EMCCD
NULL

FOUR
POSITION
TOGGLE
SWITCH

IR/ VIS

AMB272
sA

Other useful buttons for basic image control.
e IR/VIS button changes from Visible Camera to IR camera
e 1.8x— Color / EMCCD Null button changes visible light cameras.
e POL on the four position rocker switch changes from Black hot to White hot, when using the IR camera

Finding coordinates of the target.
1) Start by tracking a target, with the crosshairs on the target or center of scene.

2) Depress the RNG button.
3) Target coordinates are display on top right corner of screen.

ILLUM

AM6273
sA
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IR Calibration in flight.
A Non-Uniform Correction (NUC) should be performed under the following conditions.
e Once the IR image is available for the first time
e When the IR image becomes noisy.
e Weather changes
e Temperature changes
e After 30 to 45 minutes of operation.

Calibration takes approximately 35 seconds, and the system returns to RATE Mode. While calibrating, the TSU
rotates into the STOW position.

System Power Information

The JCU (Joystick Control Unit) receives a nominal +28VDC from the host aircraft and distributes the power to the TSU
(Turret System Unit).

The Cessna Aircraft runs a 28-volt system during engine operation.

During ground operation the system is powered by the aircraft 24-volt battery or a highly recommended external power
supply.

Maximum FLIR Current 12 amperes.

Typical FLIR current draw (including G1000 minimum systems) 9 amps.

System power specifications as follows: -
Input Voltage 28VDC (nominal)
17VvDC to 32VDC (operating)
18VvDC to 30VDC (startup)

System Control Status
The control states as controlled by the JCU are as follows.
e OFF - Power is removed from the system and the JCU is inoperative except for the power switch.

e CAGE - The TSU goes into the Stow position and the JCU is inoperative except for the power switch. The sensor
apertures are covered by the TSU housing within 2 seconds and the Elevation brake is engaged within 30
seconds. CAGE is displayed in the lower-right-hand corner of the monitor.

e STANDBY - The system is powered, Sensor optics remain in the protected position, the micro-cooler circuits
become active, starting the cool-down process for the Infrared (IR) sensor, and Power-up Built in Test (PBIT) is
run. STBY is displayed in the lower-right-hand corner of the monitor.

o From the OFF or CAGE state, the system will not provide a useful image for at least 2 minutes.

e OPERATE - When the thermal cool down has completed, the system is fully functional and ready for use.
o [NOTE] The CCD and EMCCD Sensors can be used before IR cool down has completed.
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How the FLIR MMS system works

Knowledge to help understand unexpected results (Automation Surprise).
There are two subjects to understand in order to prevent automation surprise. (what’s it doing now).

1 How it tracks an image.
2nd How it determines coordinates of the target.

How it tracks an image

The FLIR system has no ability to target a pre-programmed location.
The system cannot define or identify objects.
There is no “find the survivor” feature.

The system operates on contrast differences in the IR or CCD camera images.

A shape has to have a certain level of contrast difference between the shape and the background.

If the image shape gradually changes (a building will gradually change its shape as the aircraft is in motion around it), the
FLIR will continue to track it.

If the shape changes rapidly, or fades in contrast, the FLIR may lose track of the object.

So how could this occur?
e Zooming rapidly from minimum to maximum zoom, will change the image too quickly.
e |f the image goes out of focus and the edges become very fuzzy.
e If you are looking at water and waves and foam change shape and quality of contrast.
e  Wheat fields or crops that are blowing in the wind.

Solutions to minimize loss of tracking.
e Zoom in several small increments rather than full range in one action.
e Don't stay zoomed in for too long. Identify then zoom out.
e Small zoom steps will also allow focus to catch up.
e Be aware of images that can randomly change such as wind effects on water or vegetation.

How it determines coordinates of the target
e The FLIR systems gets it exact position and altitude from the GPS via the G1000 PFD.
e The FLIR system knows the angle of depression (theta or ®) of the camera.
e The FLIR system can measure the distance to the target with the laser range finder.

From these three values (position, angle, distance) the system can then derive the coordinates of the target under the
crosshairs.
If any of these three are missing, the FLIR system cannot derive the position of the target.

Target coordinates failure modes

GPS position failure.
e The FAA occasionally reduces GPS accuracy and notifies via NOTAM.
e The military occasionally jams GPS near restricted areas as part of their training. If the G1000 system reports loss
of GPS, this will affect the FLIR.
e |f the G1000 PFD has failed or is incorrectly configured (See maintenance issues).

Camera angle failure.
If the FLIR system reports issues with mechanical control, then it cannot derive target position.
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Laser range finder limitations and failure modes.

The LRF has a minimum range is 50 M and maximum range is 20,000 M.
The LRF relies on time delay of the reflected laser energy.

If there is no reflection, there will be no range calculation.

The LRF will not receive a reflection if aimed at water. The LRF may not be perfectly bore sighted to the crosshairs on
your display.
e Thus, a small object (person floating in the water) may not provide the needed reflection to measure the range.
e Oryou may need to move the cross hairs around a bit to get a reflection from the small object.
e Or target a nearby larger object and reference the target person to that object.

What coordinate format to use.

Latitude and Longitude.

The default position system for the FLIR system, and the G1000 system is latitude and Longitude.

Many people have grown up learning this system however using Lat/Long and fractions of a degree are difficult to
measure distance or consistent format (fractions or decimals of a degree).

MGRS, (Military Grid Reference System)

MGRS is an optional format in the FLIR system.

It is also supported by all Garmin systems including G1000, Garmin 430/530, and Foreflight.

All US military helicopters (often used in SAR) can find a location via MGRS.

MGRS methods of distance measurement are consistent regardless of the location in the world. MGRS format makes
determining distance between two points easy to calculate.

MGRS coordinates explained.

MGRS is the coordinate standard utilized by NATO militaries for locating points on the earth’s surface. MGRS is derived
from a UTM grid system and is an alternative way of representing UTM coordinates.

The example map shown below has grid lines spaced every 1000 meters. The grid is labelled with UTM coordinate
values. The vertical grid lines determine East-West position and the horizontal grid lines determine North-South position.

i e e

SAMPLE 1,000 METRE GRID SQUARE 100 METRE REFERENCE i

1. Read large numbers labeling the VERTICAL grid line
46 left of point and estimate tenths (100 meltes) from
gridlineto point 12.3

*sampLe
POINT 2. Read large numbers labeling te HORIZONTAL gridlne

below pornt and estimate tenths (100 gles) from
grdline opoint 45.6

e

45
45
Example: 123456

100,000 M. SQUARE IDENTIFICATION WHEN REPORTING ACROSS A 100,000 METRE LINE,
PREFIXTHE 100,000 METRE SQUARE IDENTIFICATION IN
WHICH THE POINT LIES.

AN TTANTT)

Ms

Example: M$123455

GRID ZONE DESIGNATION WHEN REPORTING OUTSIDE THE GRID ZONE DESIGNATION

AREA, PREFIX THE GRID ZONE DESIGNATION.
i Example: SIMS123456 Pl
b BN SR S A et
e [T Ty e
2 RV A O RO o : BETZ 8 AT AT THTITROWH A 5y Y 4
b g ke R R TR s AR AN e NS b
& i Z : : et // \%‘T‘:
o b 44 : ; A R L R s
152 48 e 82 88 w0 84 85 86 87 88

56J MS 80443 25375

Example MGRS map and MGRS reference
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With MGRS, the world is divided into 60 longitudinal bands numbered 1 through 60, with each longitudinal band having
a width of 6 degrees, and 20 latitude bands lettered C to X (omitting I and O to avoid confusion with numbers), with each
latitudinal band normally having a height of 8 degrees. The intersection of these bands defines the grid zone designation
(GZD). In the example shown, the GZD is 56J.

The GZD is followed by the 100,000-metre square identification (or, in short, the 100k Ident’). The 100k Ident divides
each GZD into squares with a width and height of 100 kilometers. The 100k Ident is a letter-pair that consists of a column
letter (A—Z, omitting | and O) followed by a row letter (A-V, omitting | and O). In the example shown, the 100k Ident

is MS.

Eastings, 80443, represents a measurement of an East-West position, within the 100k Ident, in meters. Using a map with
a 1000 m grid, the first two digits come from the large print on the label for the grid line to the west of the position. The
last three digits are the distance in meters measured from the western grid line.

Northings, 25375, represents a measurement of North-South position, within the 100k Ident, in meters. Using a map with
a 1000 m grid, the first two digits come from the large print on the label for the grid line to the south of the position. The
last three digits are the distance in meters measured from the southern grid line.

These elements are then combined to give a full MGRS coordinate as per the example shown - 56J MS 80443 25375.

The Easting/Northing digit segment MUST be an even number of digits. i.e.
The Easting can’t be 5 digits (accuracy of 1 meter) and the Northing be 4 digits (accuracy of 10 meters)

MGRS coordinates can be shortened. In some circumstances, users may want to reduce the coordinate of a position to the
appropriate precision level depending on the scale and nature of the task.

The nature of the task.
If we wish to identify a town, a 4-digit grid may be accurate enough. If we wish to identify a single person to be rescued, a
10-digit grid would be needed. Some systems are only accurate to 8 digits, but still accurate enough to find a person.

In this situation coordinates are shortened and not rounded and refer to the bottom-left corner of the designated square,
examples of this are:

56J MS (Identifying a 100 kilometer square)

56J MS 8 2 (Identifying a 10 kilometer square)

56J MS 80 25 (Identifying a 1 kilometer square) ‘4-digit grid’
56J MS 804 253 (Identifying a 100 meter square) “6-digit grid’

56J MS 8044 2537 (Identifying a 10 meter square)  ‘8-digit grid’
56J MS 80443 25375 (Identifying a 1 meter square) ’10-digit grid’

Distance measurement with MGRS.

Using the above example of a 10-digit grid (56J MS 80443 25375) we could use the FLIR system to note the 10-digit grid
of two locations.

The first group of 5 (80443) is the EAST value. The second group of 5 (25375) is the NORTH value.
The 10-digit grid has an accuracy of one meter.

If we just look at the EAST value.
If our first location is 80443, and our second value is 80437, the difference is 6. Therefore, the two locations are 6 meters
apart.

If we use the 8-digit example above, the accuracy is within 10 meters.
Therefore 8044 and 8054 has a difference of 10, but since each digit is worth 10, the two locations are 100 meters apart.
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Functional description of FLIR system.

Mission Use In-Flight

Initial target decision will be based on mission planning and flight to the approximate location.

Once in the vicinity of area to search, start with the appropriate sensor, with a wide field of view, and zoom into area of
interest.

Tracker

NOTE: The FLIR tracker is an excellent tool to augment the functions of a skilled operator. The tracker does not replace
a skilled operator or make-up for a lack of proficiency in operating the equipment.

DO NOT RELY ON THE TRACKER.

Operation of the Tracker is an acquired skill. For general purpose tracking, Correlation (CORR) or Scene (SCEN) mode
is recommended.

Track Switch
The Track Switch toggles through and selects a Track Mode.
The Track Modes are as follows:

Modes of viewing and tracking

SCEN (Scene Mode) - Use Scene Mode when considering an entire region as the track object. Although targets may exist
within the scene, no single target is tracked. Thus, Scene Mode is best suited for low contrast scenes and when tracking a
scene image versus a particular target. This mode works to maintain a certain point within a cluttered scene on the system
Line of Sight. This mode adapts to scene changes caused by host platform movement (e.g., when circling the area of
interest). Scene Mode monitors several features in the scene and uses this information to construct a model. It then
maintains the aim point at the designated point within the scene model. This mode does not follow objects moving with
respect to the scene.

CORR (Correlation Mode) — Correlation Mode is for acquiring and tracking objects or scene areas that containing
various intensities or structures. It performs best against structured targets that do not rapidly change size or aspect ratio.
This mode applies a template-matching algorithm to provide good target reacquisition after clutter and obscuration. The
template updates over time to compensate for changes in the target image. Th is mode maintains the center of the track
area on the system Line of Sight. Use Correlation Mode for lower-contrast targets or for tracking a section of the target. It
is also useful for tracking a dynamic

target when the track area is rotating or changing in detail.

The user defines the acquisition window to the maximum correlation area. An inner gate is also provided within the
acquisition window that shows the area that will be tracked.

This mode does not self-center the track box on the target's center of mass. If self-centering is required, another mode
should be selected.

CTD (Centroid Mode) - This mode handles most target aspect ratio and size changes in a non-cluttered scene. This mode
coasts through obscurations and automatically reacquires the target when it is visible. In a highly cluttered environment
other targets can be incorrectly reacquired after coasting. Centroid Mode can acquire targets anywhere within the
acquisition window If the target is in an uncluttered scene, a large acquisition window can be defined to simplify
acquisition. If the scene is more cluttered containing other

objects of similar intensity to the target, reduce the size of the acquisition window.

NOTE - Tracking works best under conditions with high contrast between the target and the background. Tracking is

more difficult in cluttered situations where the target is frequently blocked. If the sensors are switched during tracking,
there is a high probability of breaking lock. The Zoom function can be used during tracking.
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Tracking Criteria

7 Criteria SCEN CORR CTD
Bounded Sl Nﬁ il Y Y
Dnbounded ¥ Y ” N
Dynamic N s 7 b §
Performance
Self Centering N N Y
Decoy Resistant X Y Y
Pattern Tracking Y Y N
Drift Resistant Y b Y
General Purpose N b1 Y
Constant Polarity N N Y

Sensor Selection

Use the [1.8X Color EMCCD] button on the left side of the JCU to select between the Color CCD and EMCCD sensors.
Regardless of which of these sensors is being used, the IR/Visible Sensor button, on the lower front of the JCU can enable
or disable the IR sensor.

The FLIR system has three sensor systems as follows.

Infrared Sensor

The InfraRed (IR) Sensor operates in the 3.4-t0-5.0-micron (3.4 - 5.0um) wavelength region and is fitted with a
continuous zoom lens that provides a zoom range of 10: 1 from 25mm through 250mm.

When the 1.8X extender is engaged, the resulting magnification is up to 450mm with an optical zoom range of 18: 1.
The magnification of the resulting image is up to 18 times. As the magnification increases, the resolution increases and
image quality degradation does not occur.

Color CCD Sensor
The Color CCD Sensor is designed to view objects during daytime or when the scene is otherwise illuminated.
The ZOOM switch allows up to 10x Zoom (22.6mm to 226.0mm) (f/6.2)

EMCCD Sensor
The EMCCD sensor is designed to view objects at periods of crossover (one hour before or after sunrise or sunset).
The ZOOM switch allows up to 10x Zoom (22.6mm to 226.0mm) (f/6.2)

Blend Switch for video viewing
The Blend Switch toggles through and selects a video image. Video images include a 50/50 split, Picture in Picture (Pl P)
or an overlay blending between two sensors.

Eye-Safe Laser Rangefinder

The Laser Rangefinder (LRF) is an advanced, high-performance eye-safe rangefinder comprised of a laser transmitter that
generates a high-power laser pulse and a receiver that can detect very small levels of laser radiation. The LRF is eye safe
but as with all laser products, caution should be used.

It is useful in measuring range from the aircraft to the object under the crosshairs.
Thus, it is measuring slant range, not ground track range or altitude, to the crosshairs subject.

The ANSI classification is Z136.1-2007
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The Nominal Pulse Energy of the laser is 8 mJ with a duration of 19 nS.
The Minimum range is 50 M.
The Maximum range is 20,000 M.

WARNING
The LRF presents a hazard when multiple continuous firings are directly viewed with 12cm optics from a distance
of 20 meters or less.

Do not use magnified optics, such as binoculars or telescopes,
when working around or in the path of the laser beam.

In-flight Recording

The aircraft is fitted with an AIRKNIGHT HD SD card recorder made by Bad Wolf Technologies.

It can support USB 2/3.0 or SD cards (speed 10) that are only accessible during the pre-flight.

It is hardwired for one video input, thus the camera selected via the Talon JCU is the video stream recorded at any time.
It will record all cockpit audio that is going through the aircraft intercom system.

A remote RECORD toggle switch is in the left armrest in the Scanner seating position.

Other than switch position, there is no visible indication that the recorder is running.

The recording should not be started until after Talon Video Imagery (either in OPERATE or STANDBY mode) is shown
on the monitor.

The recording should be stopped prior to system shutdown as part of the post-flight shutdown checklist.

In-flight video streaming
The aircraft is fitted with an Teradek 755 Cube WIFI hub for live streaming the video to an IPad or tablet device within
the aircraft.
To via streamed video.
e While on the ground, connect to an internet connected Wi-Fi signal and download VUER or VUER HDR from the
iTunes app store to your iPad or Tablet device.
e When in the aircraft, after aircraft startup has been completed, connect to the TERANET-XXXXX (xxxxx is the unit
serial number).
e From the VUER app, tap CAMERA on the upper, left-hand corner, choose your device(s), then tap Done. VUER
can monitor up to four devices simultaneously (iPad Air and newer).
e The FLIR system has three sensors (cameras) however the FLIR system only allows one to be viewed at a time
and is output as a single camera output to the VUER software.

The same system is also fitted with a SIM card for live video feed to the National Cell Phone system. Nothing else needs
to be done in-flight to enable the streaming.

However, if the mission is flying in an area of National emergency, where the cell phone system is compromised, no live
video streaming will occur.

If the cell phone in your pocket can’t get a signal to connect, neither can the Teradek Cube.

Additional communications

The aircraft are also fitted with additional radios in a rack located in the left rear of the cabin.

This power is controlled from same the Mission Master switch that powers the FLIR system.

Several aircraft have this power connected through a 24v accessory outlet on the rear cabin bulkhead. Other aircraft have
this permanently wired to the aircraft.

These radios are NOT connected into the aircraft intercom system. Rather, an independent single headset is used with this
system.

Further information on the use of these radios will be supplied through separate instructions.
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Maintenance Issues

The IR system
e The Infra-Red (IR) system uses compressed helium to control the sensor to -196 deg C.
e Itturns on when the system is in STANDBY or OPERATE.
e Asitis cooling, a message, CHOT (Cooler HOT) appears at the bottom right of the screen.
e When the system is new, it takes 6-8 minutes to reach temperature.
e The cooler needs to be serviced when cooldown time takes 15 minutes or more.

The Sun Sensor will shut down the camera iris if the camera is exposed to direct sun image for more than 30 seconds.
Moving the camera optics away from the sun will allow the iris to reopen.

If the G1000 PFD is replaced, there is an important configuration setup for the replacement PFD that enables aircraft
position GPS data to be sent to the FLIR.

This will typically be done by the Avionics Maintenance facility doing the PFD change. However, it is not a typically
configuration setup, thus they need to be aware of the need.

Listed below, the term RS232 refers to channel 2 for an NXI equipment aircraft and Channel 8 for a non-NXI aircraft.

Enter the G1000 maintenance program.

Go to G1A1 setup.

Set RS 232 channel 2 (or channel 8) output to Aviation #2
Restart the G1000 system.
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Sensor System Detailed Descriptions

The MMS system is a Forward Looking Infrared (FLIR) that consists of a Turret System Unit (TSU) and a Joystick
Control Unit (JCU).

The MMS system manually scans, locates, and displays images in the Infrared (IR) and visual spectrum. The MMS
system can operate during night, day, and adverse weather conditions.

AMG268

Sa
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Turret Sensor Unit.

Warning
The TSU has an internal brake that engages when shutdown.
Do not manually rotate ball up and down. Damage to braking system may occur.

The TSU with integrated EU rotates in a continuous 360° in both azimuth and elevation using direct-drive torque motors.
The TSU provides remote movement Line-of-Sight (LOS) to any position within the Field-of-Regard integrated EU
receives input data from the MMS TSU and outputs the signal for display on the MFD(s). The MFDs provide the
processed thermal IR imaging in addition to MMS set information including status bar, grayscale, reticles, graticules, and
on-line menus. Gyros provide stable video during host platform vibration and motion. Gyros cancel out unwanted
platform motion from the video image.

The TSU contains the following:

. Gyro stabilization

. Directional control

. IR sensor equipped with a 1.8X optical extender

. IR Focal Plane Array (FPA) cooling system

. Sun sensor (protects visible sensors)

. Viisible sensors

. Color Charge Coupled Device (CCD) sensor

. Electron Multiplying Charge Coupled Device (EMCCD) sensor
. Eye-Safe LRF

~NT oL OO0~ WNPRE

(1) Gyro Stabilization. Torque motors and three rate-sensitive gyros stabilize the TSU on both the azimuth and elevation
axes. TSU drift can be controlled either automatically or through manual gyro NULL.

(2) Directional Control. Directional control of the TSU provides the elevation and azimuth axes through a full 360°
continuous range of motion. The operator controls this movement with the JCU strain gauge, which sends a digital signal
to the EU. The EU then generates and transmits a signal to the appropriate torque motor in the TSU.

(3) Infrared Sensor. The IR sensor is fitted with a continuous zoom lens that provides a zoom range of 10:1. When the
1.8x extender is engaged, the resulting magnification is 18:1. As the magnification increases, the resolution increases
without image quality degradation.

(4) Infrared Focal Plane Array Cooling System. The FPA cooling system turns on when the MMS system is initially in
standby. It takes six to eight minutes for the cooling system to reach operating temperature.

(5) Sun Sensor. The sun sensor protects the visible sensors during periods where there is exposure to direct sunlight. The
sun sensor senses the high ambient light level of the sun and provides an external trigger after 30 seconds to close the
built-in iris. After the visible sensor is moved away from the sun, the sun sensor reopens the iris.

(6) Visible Sensors. The visible sensors consist of a color CCD and a low light EMCCD. The sensors display on the same
MFD as the IR image. The color CCD sensor views objects when it is daytime or when the scene is otherwise illuminated.
The EMCCD sensor views objects at periods of crossover (one hour before or after sunrise or sunset).

(7) Laser Range Finder. Do not use magnified optics, such as binoculars or telescopes, when working around or in the
path of the laser beam. The LRF is an advanced, high performance eye-safe LRF comprised of a laser transmitter that
generates a high power laser pulse and a receiver that detects very small levels of laser radiation. It provides range to
target and target position information. The RNG button activates the LRF.

Electronics Unit. The EU is the system computer. It provides system voltages, stabilization, servo systems, video
processing, and auto tracking. All system input/output (1/O) is routed to and from the EU.
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Joystick Control Unit

JCU Top
Controls and Functions.

Warning
Secure the JCU in the mount when not in use.
While unsecure, the JCU can become a flying projectile
and cause bodily injury during turbulence or crash sequence.

The MMS controls are located on the JCU mounted on the center console. The function of each control is as follows:

CONTROL FUNCTION
Power switch
OFF  Removes all electrical power from the system and is used for system reset.
CAGE Provides electrical power to the system. It is also used for maintenance.
STDBY
Starts the cool-down process for the IR sensor. The switches and controls are not operational in this
position.
OPERATE
Applies power and begins the start-up sequence.
MENU Activates the main menu.
SEL  Executes a command.
EXIT Exits submenus and the main menu.

SELECT

MENU

POWER
SWITCH
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JCU Front.

CONTROL

FUNCTION

Three-position selector switch

GAIN
LEVEL
TRK WDW

Adjusts day camera contrast. Used in conjunction with ADJUST wheel.
Adjusts day camera brightness. Used in conjunction with ADJUST wheel.
Expands and decreases the track window. Used in conjunction with ADJUST wheel.

Four-position toggle switch

GAIN
LEVEL

TRK MODE

FUSE

ADJUST

Controls the gain, level, image display, and track mode selections.

Selects a level mode of the selected sensor. Level modes include AUTO and manual level (MLEVEL).
The level mode is displayed on the lower right corner of the display.

Selects a track mode of the selected sensor.

Track modes include centroid mode (CTD), correlation mode (CORR), and scene mode (SCEN).
Selects an image display.

Image display options include full image, 50/50 split image, Picture in Picture (PiP) and blended.
Adjusts gain, level, and blending. This control also navigates through the menu items.

Four-position rocker switch

SHIFT
POS
HHOLD
POL

CAL
SCAN

Strain Gauge

Enters the alternate functions (POS and CAL).

Sets the TSU to the home position (POS). This mode disables the strain gauge control.

Multi-function switch. Controls heading hold (HHOLD) and rate.

Toggles the IR sensor between a WHITE HOT and a BLACK HOT image.

Polarity is only available for the IR sensor.

Calculates a new set of correction values to reduce spatial noise and non-uniformity.

Sets the pointing position of the TSU to the center of the area to be searched and activates auto SCAN to
search for a target.

Slews/moves the TSU.

THREE
POSITION — N ;ggll?l'lﬂhl

SELECTOR %—‘:— -~ ~ __—_____‘———_ ROCKER
SWITCH ( A SWITCH
3 |
u
[(Eve —| | s \

i TRK Z J

wow J i %

FOUR
POSITION
TOGGLE
SWITCH
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JCU Left.

CONTROL  FUNCTION
TRACK O/l Toggles the auto tracker/force coast.

1.8x — COLOR/EMCCD 1.8x
In IR mode toggles, the IR sensor 1.8x extender on and off.
In VIS mode, toggles between color CCD SENSOR and EMCCD SENSOR.

COLOR Color CCD is designed to allow viewing of objects during daytime or when the scene is otherwise
illuminated.

EMCCD Allows viewing of objects at periods of crossover (one hour before or after sunrise or sunset).

NULL Activates and deactivates manual NULL.

IR/VIS Toggles between the IR sensor and the visible (VIS), color CCD, or EMCCD sensor.

ZOOM Widens and narrows Field-of-View (FOV) of the selected sensor and navigates through the menu items.

FOCUS Manually adjusts the focus of the selected sensor.

AMGZ'.;’E
JCU Back
CONTROL FUNCTION
RNG Provides range to target and target position information (LRF).
ILLUM Not used.
ILLUM
RNG
AM6273
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B.I.T. Modes of Operation.
Built-in-Tests. The MMS system has two Built-in-Tests (BITs) that check for proper operation; a Power-up Built in-Test
(PBIT) and a Continuous Built-in-Test (CBIT).
(a) The PBIT initiates at initial power up during standby. If the PBIT detects a problem with the system, it will
generate a BIT error and report it in the BIT Log. BIT will display on the bottom center of the MFD(s).
(b) The CBIT initiates after power up and runs continuously in the background during MMS system use. If the
CBIT detects a problem with the system, it will generate a BIT error and report it in the BIT log. BIT will display
on the bottom center of the MFD(s).

Menu Operation.

The main menu is the gateway for all menu and submenu functions for the MMS system. The MENU button on the JCU
activates the main menu and submenus. The menus contain one or more labels that are highlighted one at a time. If a label
cannot be highlighted or does not appear, then that function is not currently available.

The MMS system main menu options are TARGETING, COLOR SENSOR, EMCCD SENSOR, IR SENSOR, TSU,
DISPLAY, BIT, CONFIG, and DEFAULTS. To navigate through the main menu and submenus:

1. MENU — Press.

2. Toggle ZOOM to step through and navigate the menu or sub menus.
3. Press SELECT to enter a menu submenu or to execute a command.
4, Press SELECT to enable or disable a command that has a check box.
5. Press EXIT to leave submenus and main menu.

MAIN
TARGETING
CRAFT |COLOR SENSOR
25-APR |EMCCD SENSOR

LOCAL: ||R SENSOR
N/A

TARGET POSITION

EEER RN

TSU

E'{‘EV, DISPLAY

HpG: |BIT
CONFIG
DEFAULTS

Targeting Menu.
The TARGETING menu option is used to display or change the targeting parameters. The options under targeting are
BEARING, ELEVATION, POSITION, RANGE, LRF LAST RETURN, and INITIAL TARGET ELEVATION.

1 The BEARING menu option is used to display or change the bearing units: MAGNETIC (default), GRID NORTH, or
TRUE NORTH. The selected reference (M, G, or T) will be indicated next to the LOS text on the MFD(s) if there is a
valid heading (HDG); otherwise, relative (R) is displayed.
To display or change BEARING:

1. MENU — Press.

2. SELECT — Press (TARGETING default position).

3. SELECT — Press (BEARING default position).

4. Toggle ZOOM to required option (MAGNETIC, GRID NORTH, or TRUE NORTH) — Press SELECT (press

SELECT again to deselect).

5. EXIT — Press.
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2 The ELEVATION menu option is used to display or change the TSU ELEVATION REFERENCE or ELEVATION
UNITS.
To display or change ELEVATION REFERENCE:
1. MAIN — Press.
2. SELECT — Press (TARGETING default position).
3. Toggle ZOOM to ELEVATION — Press SELECT.
4. SELECT — Press (REFERENCE).
5. Toggle ZOOM to required option (MEAN SEA LEVEL, HEIGHT ABOVE ELLIPSOID) — Press SELECT.
6. EXIT — Press.
To display or change ELEVATION UNITS:
1. MAIN — Press.
2. SELECT — Press (TARGETING default position).
3. Toggle ZOOM to ELEVATION — Press SELECT.
4. Toggle ZOOM to UNITS — Press SELECT.
5. Toggle ZOOM to required option (FEET, METERS) — Press SELECT (press SELECT again to deselect).
6. EXIT — Press.

3 The POSITION menu option is used to display or change the format of the latitude and longitude (degrees, minutes, and
seconds or degrees and minutes) (LAT & LON D-M-S or LAT & LON D-M), the MGRS (Military Grid Reference
System), and the UTM (Universal Transverse Mercator).

4 The RANGE menu option is used to display or change the RANGE units: NAUTICAL MI, STATUE MI, FEET,
YARDS, and METERS.

5 The LRF LAST RETURN menu option displays the target position information from the last LRF firing. Select the LRF
LAST RETURN check box to use the last LRF returned. Otherwise, the LRF first return will display when the RNG is
fired.

1. MENU — Press.

2. SELECT — Press (TARGETING default position).

3. Toggle ZOOM to LRF LAST RETURN — Press SELECT (press SELECT again to deselect).

4. EXIT — Press

6 The INITIAL TARGET ELEVATION menu option allows manual entry of an approximate target elevation. Actual
target elevation can be determined by using the RNG button.

1. MAIN — Press.

2. SELECT — Press (TARGETING default position).

3. Toggle ZOOM to INITIAL TARGET ELEVATION — SELECT.

4. SELECT — Press (ELEVATION).

5. Toggle ZOOM to enter elevation data.

6. EXIT — Press.

Color Sensor.

The color sensor option is used to display or change EDGE ENHANCEMENT or to perform a WHITE BALANCE.
EDGE ENHANCEMENT is used to improve the edges of an image or to improve small image features while in a narrow
FOV. The WHITE BALANCE sets the contrast.

To select EDGE ENHANCEMENT:
1. MENU — Press.
2. Toggle ZOOM to COLOR SENSOR — Press SELECT.
3. Toggle ZOOM to EDGE ENHANCEMENT — Press SELECT (press SELECT again to deselect).
4. EXIT — Press.

To perform a WHITE BALANCE:
1. Toggle ZOOM to zoom in on a white surface area.
2. MENU — Press.
3. Toggle ZOOM to COLOR SENSOR — Press SELECT.
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4. Toggle ZOOM to WHITE BALANCE — Press SELECT. WHITE BALANCE OK will display on the MFDs.
5. EXIT — Press.

MCCD Sensor.
This menu option allows the operator to display or change the TEC COOLER, EDGE ENHANCEMENT, SCENE, or
ABSOLUTE.

1 The TEC COOLER ON menu option cools the sensor and improves the EMCCD sensor signal to noise ratio and
sensitivity. The TEC COOLER ON menu option should be disabled for cold climates and enabled in warm. To select TEC
COOLER ON:

1. MENU — Press.

2. Toggle ZOOM to EMCCD SENSOR — Press SELECT.

3. Toggle ZOOM to TEC COOLER ON — Press SELECT (press SELECT again to deselect).

4. EXIT — Press.

2 The EDGE ENHANCEMENT menu option improves small image features while in narrow FOV.
To select EDGE ENHANCEMENT:
1. MENU — Press.
2. Toggle ZOOM to EMCCD SENSOR — Press SELECT.
3. Toggle ZOOM to EDGE ENHANCEMENT — Press SELECT (press SELECT again to deselect).
4. EXIT — Press.

3 The SCENE menu option manually adjusts contrast and brightness while in manual mode. To select SCENE:
1. MENU — Press.
2. Toggle ZOOM to EMCCD SENSOR — Press SELECT.
3. Toggle ZOOM to SCENE — Press SELECT (press SELECT again to deselect).
4. EXIT — Press.

4 The ABSOLUTE option disables automatic EMCCD functions. To select ABSOLUTE:
1. MENU — Press.
2. Toggle ZOOM to EMCCD SENSOR — Press SELECT.
3. Toggle ZOOM to ABSOLUTE — Press SELECT (press SELECT again to deselect).
4. EXIT — Press.

IR Sensor.
The IR sensor displays or changes the IR sensor parameters INTEGRATION TIME, HISTOGRAM, and EDGE
ENHANCEMENT.

The INTEGRATION TIME menu option allows the operator to manually set the integration time to either COLD MODE
or HOT MODE for the IR sensor FPA. The FPA will require more time to collect heat in a cold operating environment
than in a warm environment.

To set the INTEGRATION TIME:
1. MENU — Press.
2. Toggle ZOOM to IR SENSOR — Press SELECT.
3. Toggle ZOOM to INTEGRATION TIME — Press SELECT.
4. Toggle ZOOM to required option (COLD MODE, HOT MODE) — Press SELECT.
5. EXIT — Press.

The HISTOGRAM menu option allows the operator to change the histogram equalization percentage in increments from
20% to 100%. This adjustment improves contrast in low contrast images.
To select HISTOGRAM:

1. MENU — Press.

2. Toggle ZOOM to IR SENSOR — Press SELECT.

3. Toggle ZOOM to HISTOGRAM — Press SELECT.

4. Toggle ZOOM to required percentage — Press SELECT.
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5. EXIT — Press.

EDGE ENHANCEMENT is used to improve the edges of an image or to improve small image features while in a narrow
FOV.

TSU.
The TSU menu option displays or changes the TSU parameters: AUTO NULL, AUTO SLEW, SLEW RATE, SLAVED
ZOOM, SET AZ HOME POS, SET EL HOME POS, SCAN RATE, SCAN ANGLE, and SCAN CENTER.
To select TSU:
1. MENU — Press.
2. Toggle ZOOM to TSU — Press SELECT.
3. Toggle ZOOM to required option to be changed — Press SELECT.
4. Toggle ZOOM to required option (Table 4-3) — Press SELECT.
5. EXIT — Press.

TSU Function Descriptions

AUTO NULL

Select AUTO NULL to perform an automatic null. AUTO NULL should only be performed while stationary and takes
approximately 20 seconds to complete.

AUTOSLEW
Enable AUTOSLEW to automatically adjust the slew rates. Slew rates are relative to the wide or narrow FOV. In a wide
FOV, the slew rate is fast. In a narrow FOV, the slew rate is slow.

SLEW RATE
Set the SLEW RATE to the desired slew of the TSU. The SLEW RATE is a percentage of its maximum slew speed.

SLAVED ZOOM

Set SLAVED ZOOM to engage both optics to zoom together to their respective maximum/minimum positions. When the
CCD/EMCCD sensor is selected, the IR sensor optics will follow the CCD/EMCCD sensor optics until it reaches the IR
sensor FOV limit. When the IR sensor is selected, the CCD/EMCCD sensor optics will follow the IR sensor optics to its
limit.

SET AZ HOME POS
Select SET AZ HOME POS to set the desired azimuth home position of the TSU.

SET EL HOME POS
Select SET EL HOME POS to set the desired elevation home position of the TSU.

SCAN RATE
Set SCAN RATE to the desired scan rate value. SCAN RATE is a percentage of the maximum scan speed. Default value
is 100%.

SET ZERO AZ POS

Select SET ZERO AZ POS to set current azimuth position to zero. Position the TSU to the AZ reference position desired.
Select SET ZERO AZ POS - This sets the current AZ reference position to zero. Reset factory defaults to reset the
reference position.

SCAN ANGLE
Set the SCAN ANGLE to the desired width of the sector being scanned.

SCAN CENTER
Set the SCAN CENTER to match the desired center of the sector to be scanned.
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Display Menu.
The DISPLAY menu option allows changes to DISPLAY parameters: SYMB LEVEL, DATE & TIME, SYMB
INTENSITY, and SYMBOLOGY COLOR.

The SYMB LEVEL allows adjustment of the graphic overlay symbology displayed. The menu options under SYMB
LEVEL are FULL, 3, 2, and MIN.
To select menu options:

1. MENU — Press.

2. Toggle ZOOM to DISPLAY — Press SELECT.

3. Toggle ZOOM to SYMB LEVEL — Press SELECT.

4. Toggle ZOOM to required option — Press SELECT.

5. EXIT — Press.
SYMBOLOGY SYMBOLOGY
LEVEL DISPLAYED
FULL Craft position, time and date, latitude, longitude, and heading. Target position, latitude and longitude,

target elevation, and range.
System information, operational and sensormodes.

3 Craft position, time and date, latitude and longitude, and heading.
System information, operational and sensor modes.

2 Target position, latitude and longitude, target elevation, and range.
System information, operational and sensor modes.

MIN Momentary system information and operational modes. Sensor modes.

Date and Time Menu.
The DATE & TIME menu option allow changes to the time zone and the date and time. The menu options under DATE &
TIME are ZONE and SET DATE & TIME.
To select ZONE:
1. MENU — Press.
2. Toggle ZOOM to DISPLAY — Press SELECT.
3. Toggle ZOOM to DATE & TIME — Press SELECT.
4. Toggle ZOOM to ZONE — Press SELECT.
5. Toggle ZOOM to required option (ZULU, LOCAL, SET OFFSET) — Press SELECT.
6. EXIT — Press.

To select SET DATE & TIME:
1. MENU — Press.
2. Toggle ZOOM to DISPLAY — Press SELECT.
3. Toggle ZOOM to DATE & TIME — Press SELECT.
4. Toggle ZOOM to scroll to SET DATE & TIME — Press SELECT.
5. Toggle ZOOM to scroll to required option (YEAR, MONTH, DAY, HOUR, MIN, SEC) — Press SELECT.
Repeat Step 4. & Step 5. to change more than one option.
6. EXIT — Press

Symbology Menu.
The SYMB INTENSITY menu option allows changes to the percentage of brightness of the symbology overlay. The menu
options under SYMB INTENSITY are in increments from 0% to 100%. 0% removes all symbology.

To change the SYMB INTENSITY:

1. MENU — Press.

2. Toggle ZOOM to DISPLAY — Press SELECT.

3. Toggle ZOOM to SYMB INTENSITY — Press SELECT.
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4. Toggle ZOOM to required percentage — Press SELECT.
5. EXIT — Press.

The SYMBOLOGY COLOR menu option changes to color. The menu options are GRAYSCALE, COLOR, and
SYMBOLOGY COLOR. The SYMBOLOGY COLOR color values range from 000 to 255.
To adjust the SYMBOLOGY COLOR:
1. MENU — Press.
2. Toggle ZOOM to DISPLAY — Press SELECT.
3. Toggle ZOOM to SYMBOLOGY COLOR — Press SELECT.
4. Toggle ZOOM to required option (GRAYSCALE, COLOR, SYMBOLOGYCOLOR) — Press SELECT.
5. Toggle ZOOM to adjust color — Press SELECT.
6. EXIT — Press.

BIT (Built-In-Test). BIT is the MMS system record keeper of any issues that came up during operation. System issues
are indicated by the word BIT displayed in the bottom center of the MFD(s). To review and clear BIT codes:

1. MENU — Press.

2. Toggle ZOOM to BIT — Press SELECT.

3. Toggle ZOOM to VIEW LOG — Press SELECT.

4. Record BIT errors.

5. Use ZOOM to RESET LOG — Press SELECT.

6. Use ZOOM to toggle to YES — Press SELECT.

7. EXIT — Press.

CONFIG Menu.
CONFIG is the configuration menu. This menu option displays MMS current system configuration parameters.
CONFIG has the following options: SYSTEM INFORMATION and DIGITAL DEVICE.

CAUTION

The MMS system is factory set to SMPTE mode and must remain in this mode while connected to the display.
If DVI mode is selected, the TSU will render MMS inoperable.

To view the CONFIG parameters:
1. MENU — Press.
2. Toggle ZOOM to CONFIG — Press SELECT.
3. Toggle ZOOM to SYSTEM INFORMATION — Press SELECT.
4. EXIT — Press.
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DEFAULTS.

DEFAULTS sets the MMS system back to factory default settings (see below). To reset to factory defaults:

1. MENU — Press.

2. Toggle ZOOM to DEFAULTS — Press SELECT.

3. SELECT — Press CONFIRM RESET).
4. Toggle ZOOM to YES — Press SELECT.

5. EXIT — Press.
Default Settings
PARAMETER VALUE
Symbology level FULL
Symbology color GRAYSCALE
*If symbology is set to color 90 (green)
Symbology intensity 50%
IR sensor histogram 60%
IR integration time COLD mode
Edge enhancement (all sensors) TRUE
Position LAT/LON/DMS
Elevation reference HAE
Elevation units FEET
Bearing MAGNETIC
LRF range METERS
Time zone ZULU
Auto slew TRUE
GPS baud rate 4800
Radar bearing handoff ON
Radar bearing handoff single shot ON
TSU scan angle 180°
TSU scan rate 5%
TSU slew rate 1 00%
TSU scan center position 0°
Initial target elevation 0

Tracking Modes.
NOTE
Switching sensors (IR/VIS) during tracking can break lock on the target.
Clutter will cause the MMS system to lose track of its target.
In TRK MODE, the tracking system will ignore information outside the window.
The TRK WDW corners are never visible in SCENE mode.

The tracking mode involves the following functions:
TRACK O/l
TRK WDW (three-position selector switch), and
TRK MODE (four-position toggle switch).

TRACK O/l engages the auto-tracker and tracks on LOS.

Pressing this button and releasing it in less than % second engages and disengages tracking. If the button is held down
longer than ¥ second and not released, force coast engages and the cross hairs on the MFD become dashed. Force coast
aids tracking when the target is temporarily obscured from view.

Releasing the TRACK O/I button will return the system to TRK MODE. Use TRACK O/l with the three-position selector
switch and the four-position toggle switch, to enhance tracking capabilities.

Tracking works best under conditions with high contrast between the target and the background.
1. Press and release TRACK O/I button. AT will display on the bottom right corner of the MFD.
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2. Set the three-position selector switch to TRK WDW.

3. Rotate the ADJUST wheel to frame/bound the target with TRK WDW.

4. Press TRK MODE on the four-position toggle switch to cycle through the available track modes: CORR
(Correlation), CTD (Centroid), and SCEN (Scene).

The selected mode will display on the bottom left corner of the display. Use ZOOM and FOCUS to obtain better
definition of the target.

Turret Operation Modes.

MMS system turret moves by slewing/moving the strain gauge. Position indicators on the left side and lower center of the
MFD indicate turret movement.

There are four turret operation modes: RATE, Heading Hold (HHOLD), Position (POS), and SCAN.

These operations involve the four-position rocker switch.

The RATE mode is the inertial heading mode that maintains the TSU position regardless of aircraft position. This mode is
both an AUTO mode and a MANUAL mode that allows movement of the TSU in AZIMUTH (AZ) and ELEVATION
(EL).

The HHOLD mode maintains the TSU pointing position in the same direction as the aircraft.
Press the four-position rocker switch towards HHOLD until HHOLD displays on the lower right corner of the display

The POS mode brings the TSU back to home position regardless of current pointing direction. It disables RATE mode
and the strain gauge control.
To operate, press SHIFT, then POS/HHOLD.

NOTE
Pressing the four-position rocker switch again to POS/HHOLD returns to RATE mode.

The SCAN mode allows the operator to set the pointing position of the TSU to the center of the area being searched and
activates auto SCAN to search for a target.

Use the TSU menu to configure scan parameters for AZ HOME POS, EL HOME POS, SLEW RATE, SCAN RATE,
SCAN ANGLE, and SCAN CENTER position.

To operate, press the four-position rocker switch to SCAN.

%

FORCE COAST ENGAGED FORCE COAST NOT ENGAGED

Display Modes.

The MMS system has two sensor states: IR and VIS. IR sensor shows IR image; the VIS sensor shows a daytime color
image.

IR/VIS switch located on the bottom front of the JCU toggles between the IR sensor and the VIS sensor.

Infrared.

The IR telescope’s continuous zoom capability is 10:1 (25 mm to 250 mm). The IR GAIN and LEVEL default position is
auto GAIN and auto LEVEL. The MMS system sets the GAIN and LEVEL automatically for a quick response to change
in scene detail.

It does not determine the portion of a scene the operator intends to focus on for target details.

The Manual GAIN (MGAIN) / Manual LEVEL (MLEVEL) manipulations set the MMS system sensitivity by limiting the
IR energy shown on the display.
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Low GAIN shows more shades of gray, while increasing depth and definition.

High GAIN shows more black and white than gray and presents a flattened picture with less definition.

LEVEL positions a selected span of energy relative to energy level within a scene. Objects with lower energy than the
limit are shown as black (in BLACK HOT). Objects with higher energy thanthe limit are shown as white (in WHITE
HOT).

Manual GAIN and LEVEL allow the operator to emphasize a specific portion or target on a scene.

To select MGAIN:
1. Place the three-position selector switch to GAIN.
2. Press the four-position toggle switch toward GAIN until MGAIN displays on the lower right corner of the
display.
3. Use ADJUST to obtain the desired gain.
4. Press the four-position toggle switch toward GAIN to leave MGAIN mode.
To select MLEVEL:
1. Place the three-position selector switch to LEVEL.
2. Press the four-position toggle switch toward LEVEL until MLEVEL displays on the lower right corner of the
display.
3. Use ADJUST to obtain the desired level.
4. Press the four-position toggle switch toward LEVEL to leave MLEVEL mode.

The three-position selector switch has the following functions: GAIN, LEVEL, and TRK WDW.
The three-position selector switch is used in conjunction with the four-position toggle switch. The ADJUST wheel adjusts
the function selected on the three-position selector switch. TRK WDW ignores information outside the frame or bound
window on the display.
To operate:

1. Set the three-position selector switch to TRK WDW.

2. Rotate the ADJUST wheel to frame and bound the target.

Begin in widest possible FOV, and slowly zoom in using the ZOOM button.

Adjust the focus as needed, using the FOCUS button.

The four-position toggle switch controls the GAIN and LEVEL configurations and has the following functions: GAIN,
LEVEL, TRK MODE, and FUSE. Auto GAIN and auto LEVEL are the defaults at powerup.

If the sensors IR and VIS are switched during tracking, it will break the lock on the target. The four-position toggle switch
is used in conjunction with the three-position selector switch. ZOOM can be used during tracking.

The GAIN selection has three positions: AUTO, MGAIN (Manual Gain), and HIST (Histogram).
AUTO and MGAIN are valid in both IR and VIS. HIST is valid only in IR. The position selected will display on the lower
right corner of the display.
1. Select GAIN on the three-position selector switch.
2. Press four-position toggle switch toward GAIN until AUTO displays on MFD(s). Contrast adjustments are
made dynamically as the scene conditions change in this mode.
To select MGAIN:
1. Select GAIN on the three-position selector switch.
2. Press four-position toggle switch toward GAIN until MGAIN displays on MFD(s).
Use the ADJUST wheel to adjust the gain (contrast) percentage.
To select HIST:
1. Select GAIN on the three-position selector switch.
2. Press four-position toggle switch toward GAIN until HIST displays on MFD(s). Current histogram settings are
displayed on screen. To adjust the histogram, see MAIN MENU, HIST MENU.

The LEVEL selection has two positions: AUTO and MLEVEL. The LEVEL mode selected will display on the lower right

corner of the display.
To select AUTO level:
1. Select LEVEL on the three-position selector switch.
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2. Press the four-position toggle switch toward LEVEL until AUTO displays on MFD(s). Level adjustments in this
mode are made dynamically to give correct brightness to the display.
To select MLEVEL.:
1. Select LEVEL on the three-position selector.
2. Press the four-position toggle switch toward LEVEL until MLEVEL displays on MFD(s).
3. Use the ADJUST wheel to adjust the level (brightness) percentage.

The TRK MODE selection has three positions: correlation (CORR), scene (SCEN), and centroid (CTD). Press the four-
position toggle switch toward TRK MODE to toggle through the options. The selected mode displays on the lower left
corner of the MFD(s). TRK MODE does not affect LEVEL and GAIN.

The CORR mode maintains the center of the track area on the MMS system LOS and concentrates on the edges of an
object. It is best suited for slow moving targets in uncluttered scenes. An inner track gate within the track window will
detail what portion of a target the tracker will track if engaged. Any objects that interfere with the target will become new
targets. CORR acts as SCEN mode within tracker window.
To select:

1. Select TRK WDW on the three-position selector switch.

2. Press the four-position toggle switch toward track window until CORR displays on MFD(s).

3. Press TRACK O/I to select target.

The SCEN mode tracks details on stationary targets using the entire image and has no track window. SCEN mode is best
when orbiting. It ignores moving objects and keeps a scene in view instead of a single target.
To select:

1. Select TRK WDW on the three-position selector switch.

2. Press the four-position toggle switch toward TRK MODE until SCEN displays.

The CTD mode concentrates on tracking the mass of a target and displays a frame or bound window.
Adjust the frame or bound window using ADJUST or ZOOM.
CTD mode is best in uncluttered scenes. Any objects that interfere with the target will become new targets.
To select:

1. Select TRK WDW on the three-position selector switch.

2. Press the four-position toggle switch toward TRK MODE until CTD displays on MFD(s).

3. Press strain gauge to locate target.

4. Press TRACK O/l to select target.

5. Press TRACK O/I to deselect target.

The FUSE option cycles the display screen through a series of video options: Full image, 50/50 horizontal split, blended,
and PiP. In options other than full image, to change or swap between the master (top) and slave (bottom) sensors, press
the IR/VIS button.

NOTE During FUSE options, only the master sensor can be focused.

In 50/50 horizontal split, the master (active) CCD sensor is on the top and the slaved (inactive) IR sensor is on the
bottom.
To select:

1. Select TRK WDW on the three-position selector switch.

2. Press the four-position toggle switch toward FUSE until 50/50 horizontal split image displays.
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In blended mode, the IR and COLOR (VIS) sensor images are blended together. The blended function requires that the
SLAVED ZOOM is turned on in the TSU MAIN MENU and that both sensors are actively zooming together.
To select:

1. Select TRK WDW on the three-position selector switch.

2. Press the four-position toggle switch toward FUSE until blended image is displayed.

In blended mode, the COLOR and IR blending can show a 30 VIS/70 IR, a 50 VIS/50 IR, and a 70 VIS/30 IR. To adjust
the blending, select LEVEL on the three-position selector switch and rotate the ADJUST wheel to desired blending.

In PiP, the master (active) color sensor is the main (large) display and the slaved (inactive) IR sensor is the PiP.
To select:

Select TRK WDW on the three-position selector switch.

Press the four-position toggle switch toward FUSE until PiP image is displayed.

To exit from 50/50 horizontal split and blended modes:
Select GAIN on the three-position selector switch.
Press the four-position toggle switch toward FUSE until full screen image is displayed.

4 Four-Position Rocker Switch (IR functions).
Polarity POL is only available for the IR sensor. Pressing POL toggles the IR sensor between a WHITE-HOT and a
BLACK-HOT image. WHITE-HOT or BLACK-HOT will display on lower left corner.

Calibration (CAL) is performed when an IR image becomes noisy, during drastic temperature changes, and after two to
three hours of operation.
To calibrate an image,

Press SHIFT, then press NUC (Non-Uniform Correction). The words NUC in progress will display on the display.

Calibration takes approximately 35 seconds; afterwards, the MMS system returns to default (RATE) mode. While
calibrating, the TSU will rotate to the stow position. After calibration, the TSU will return to HOME position.

The 1.8x extender on the 1.8x -
COLOR/EMCCD NULL button increases the IR telescope's zoom capability from 10:1 to 18:1. In this mode, the IR
sensor retains the continuous zoom capability. Toggling 1.8x engages and disengages the 1.8x extender. The 1.8x
extender is only used in IR mode. Use ZOOM to modify FOV.
To select 1.8x extender:

1. Toggle IR/VISto IR.

2. Press the 1.8x — COLOR/EMCCD NULL button. 1.8x displays on lower left corner of the display.

Visible Sensors.
The Visible (VIS) sensors consist of a color Charge Coupled Device (CCD) and a low light Electron Multiplying Charge
Coupled Device (EMCCD).
The color CCD sensor views objects during daytime or when the scene is otherwise illuminated.
The EMCCD sensor views objects at periods of crossover (one hour before or after sunrise or sunset). Both sensors are
displayed on the same display as the IR image.
To select VIS COLOR or EMCCD sensors:
1. Toggle IR/VIS until COLOR or EMCCD displays on lower left corner of the display.
2. Press the 1.8x — COLOR/EMCCD NULL button to toggle between COLOR or EMCCD sensors.
To restrain TSU drift for both sensors use the manual NULL button:
1. Press SHIFT, then NULL to activate the manual NULL mode.
2. Using the strain gauge, remove TSU drift.
3. To exit manual NULL mode, press SHIFT, then NULL.
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RNG (Laser Range Finder).
Physical damage to eyes can occur if magnified optics, such as binoculars or telescopes, are used when working around or

in the path of the laser beam.
The RNG pushbutton fires one pulse from the LRF each time it is pressed. The target must be a minimum of 50 meters
away from the aircraft for the LRF to work properly.
To obtain range to target and target position information:
1. Align crosshairs on target using strain gauge.
2. Press RNG button.
Range to target and target position is displayed.
When multiple returns are detected, MULTI TARGETS is displayed.

NOTES
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