X westar EZwindow4KE

EZwindow4KE ™ Ultra HD Video Combiner

Synchronizes 1 to 4 standard video inputs with a high resolution video stream to produce a video output with overlays and/or windows.
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EzZwindow4KE Video Processor o Function Location(s)
The EZwindow4KE video combiner provides video combining for Any of Siows 14
displays up to 4096x2400 @ 60 Hz. A RGBHV, DVI-D, NTSC/PAL Input Card (1
input processed at a time)
Up to 4 input cards are used to populate 4 windows placed in
either of 2 Scaler Planes. The Low Latency Plane is populated c DisplayPort, up to 165 MPixels/sec Any of Slots 1-4
via DisplayPort 1.2 or HDMI 2.0 low latency inputs. A Scaler
Plane can be combineq with a 2nd Sce}ler Plane_ or the Low DD DisplayPort, up to 330 MPixels/sec Slot 1:32_fr Slot
Latency (LL) Plane, using various keying techniques, to create
mgl\l?nlszp!?y Plane. The output video channel is DisplayPort 1.2 or M2 DisplayPort 1.2 /0 LL slot
h M6 HDMI 2.0 /0 LL slot
Order Configuration Table 1: Available I/0 boards
The EZwindow4KE has (4) input board slots that may house Note: o o b a0 made oy
various input boards, plus (1) low latency slot to support either HDMI output supports RGB 4:4:4, YCbCr 4:2:0 modes
DispIayPort 1.2 or HDMI 2.0 I/O. The unitis configured at the 1/0 Board DD takes 2 slots, and is always in slot 1-2 or slots 3-4
factory. Table 1 shows the available I/O boards. If a slot is unpopulated, then place # in that location.
The 1/0 boards and their location are defined directly in the part
number, in the following format: EZwindow4KE-wxyzm, where Examples: ) o
EZwindow4KE-A###M2 has the following configuration:
i . . Slot 1 Type A input board
w is the input board type in Slot 1 Slot 2 Not populated
X is the input board type in Slot 2 Sots Notbeited
y is the input board type in Slot 3 Erwing 4If<LE AADDM%Phl'Z e followi Courat
z iS the input board type in SlOt 4 WINAOW: - as; e following configuration:
. N Slot 1 Type A input board
m is the LL interface type Slot 2 Type A input board
Slot 3/4 Type DD input board
LL HDMI 2.0
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EZwindow4KE

Enhancements over EZwindow4K
The EZwindow4KE has many enhancements over the
EZwindow4K, including:
e  Greater variety of Input cards, including Type C and Type DD
DisplayPort input cards,
. Input Mode detection for I/O boards in Slots 1-4
. Up to 4 keying areas (versus 1 for EZwindow4K), each with a
uniquely defined alpha blend (with or without key).
e  Gamma LUTs and tactical commands

Low Latency Plane Input

The EZwindow4KE low latency input can be either DisplayPort
1.2 or HDMI 2.0 I/O, as identified in Table 1 as M2 or M6
respectively.

If a low latency input is utilized, it forms the Low Latency Plane,
and is the basis for the output timing. No re-sizing or re-timing is
supported on low latency inputs.

DisplayPort M2 Input Resolutions

The DisplayPort M2 input supports most resolutions, including
3840x2160/60 Hz and 4096x2160/60Hz. The table below shows
some typical resolutions

Timing Timing
4096x2160/60Hz 2560x1600/60Hz
3840x2160/60Hz 2560x1440/60Hz
3840x2160/30Hz 1440x2560/60Hz
And many more 1920x1080/60Hz
Low Latency Plane EDID

The EZwindow4KE low latency input has an EDID programmed
with a user-selected preferred or custom timing.

Scaler Plane Inputs

The following (4) board types provide inputs for windows that are
sized and placed in the Scaler Plane.

Type A: Multi-Format Input Board

e Supports the following inputs: DVI-D, RGBHV, RGBsog,
RS170, RS343, composite (NTSC/PAL). Any one of these
inputs may be selected.

e Resolutions up to WUXGA with pixel rates up to 162MHz.

Type C: DisplayPort Input Board

e  Supports DisplayPort 1.1a Resolutions up to WUXGA with
pixel rates up to 165MPixels/sec.

Type DD DisplayPort Input Board

e  Supports DisplayPort 1.1a Resolutions up to 2560x1600 / 60
Hz, and pixel rates up to 330MPixels/sec.
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Scaler Plane Segments

The scaler planes are divided into segments for processing.
Segments are vertical slices of the overall output resolution. The
number (1, 2 or 4) and size of segments depends on the output
resolution and timing. The configuration application shows the
segment boundaries within the output resolution. If 2 scaler
planes are required, then each scaler plane must have the same
resolution and timing, and each scaler plane has 1 segment or
each scaler plane has 2 segments. Examples include:

Resolution/Timing | # of segments Segment size 2" scaler plane
possible?

3840x2160 /60Hz | 4 960x2160 No

3840x2160 /30Hz | 2 1920x2160 Yes

2560x1440/60Hz 2 1280x1440 Yes

1920x1080/60Hz 1 1920x1080 Yes

Note. In cases where the low latency input is NOT used but keying is still
required, a 2™ scaler plane must be defined.

Scaler Plane Windows

Up to 4 windows can be placed in a Scaler plane. Each window
is populated with an area-of-interest from any input card in Slots
1-4.

Windowing Limitations

Up to 4 windows can be placed in the Scaler plane. The following
constraint is enforced by the configuration application:

# of windows

Z (segments utilized by window n) <= 4

n=1

Each window has independent horizontal and vertical scaling.
Windows can be placed anywhere in the output resolution,
tempered by the above constraint. Windows may be rotated in 90
degree increments and have programmable fill colors. Figures 1
and 2 show several windowing possibilities for 4K 60 Hz and 4K
30 Hz operation.

Tactical Commands

“Tactical” commands allow real-time update of a window’s source,
that source’s area-of-interest, window size, location, rotation, and
color adjustments. These commands are particularly useful for
tactical displays requiring dynamic windowing. Tactical
commands are defined in the EZwindow4KE Command Line
Description. Please contact the factory for more information.
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EZwindow4KE

Input Mode Detection:

Each window (Window 1-4) and its assigned input has an
associated mode handler to support the automatic detection of
multiple video modes. Video modes are defined using our
EZwindow4KE Configuration application.

Window parameters (Flip, Rotate, Fill color, border color, Scaled
Area of Interest, etc) are defined to be mode independent (applies
to all detected modes) or mode dependent (defined specifically
for each mode). The following screenshot shows both mode
Independent window properties and mode dependent window

properties.
S
=
g
& (v Input ~
= | nputPort Port 1 (MyPort £1)
v Mode Independent Properfies
fip. FillColor. Ox v
~ Scaler Window
‘Window within Display 0. 0. 3840, 2160
Display Tab Location Scaler Plane 1
‘Window Border Color [ 0. 255, 255
Flip Horizontal No
Flip Vertical No
~ Adjustments v
Mode (720060)
x

Mode Dependent Window Properties

~ Scaler Window
Area of Interest 0. 0. 1920. 1080
Scaled AQ| within Window 0.0
Rotate

2160 nicale

Based on the detected mode, the EZwindow4KE will apply any
mode dependent parameters, such as:

- the size of the window,

- the location of the window,

- theinput area-of-interest,

- the scaled area of interest within the window,

- fill color and border color.

Keying and the Display Plane

The Display Plane is formed from the background layer
(windowed, but no keying) or a combination of foreground and
background (keying). Each of these layers is selectable from 1 of
2 Scaler planes, the Low Latency Plane, or a fixed RGB color. Up
to 4 kinds of video combining are defined, as follows:

e Alpha blend, with programmable foreground and
background alpha values,

e RGB key, with a programmable RGB key equation,

e Luma key, with a programmable Luma key equation,

e HSV key, with a programmable HSV key equation

Up to (4) rectangular key
areas (KA1 — KA4) may be
defined (with any size and
any location) and placed in
the foreground plane, as
shown below.

Foreground

Background

Each key area uses one of
the (4) video combining definitions. If more than 1 key area uses
a given definition (eg RGB key), the definition is common across
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the key a

File  Took  Settings
| twaccontgane |

reas, but each key area has a unique foreground and
background alpha value
for key = true and key =

Updete  Fielp

COMM | &pplyfSaue

——— false.
e The screenshot (to left)
oo shows there is 1 RGB
key definition, but each

key area that uses that
definition can have its
own set of alpha values

A foreground and
background alpha value
is also defined for any
area outside the
defined key areas.

Low Latency
Seeder Pl 1

Hed » 128
Y
Grmen = 120
or
B > 178

[
0500

[ 55 255. 255
Every outgoing pixel is
calculated as:
foreground alpha*foreground pixel +
background alpha*background pixel

PixelOut =

If a key area overlaps with another key area, then the lower
number key area has priority (eg KA1 has priority over KA2).

The EZwindow4KE configuration application allows a key area
to be defined by a corresponding window (eg See Application
#2 on Page 8). Alternatively, a key area may be defined
completely independent of a window location.
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Gamma Adjustments The LUT’s default to “bypassed” mode. For applications that
_ _ require gamma adjustments the tables can be incorporated into
The EZwindow4KE supports overall panel gamma correction to the downloadable configuration file using the EZwindow4KE

account for the characteristics of a particular panel. The
EZwindow4KE supports mode dependent reverse gamma
correction to reverse prior gamma correction on a particular input

Configuration application. A spreadsheet is available from
Westar that supports creation of the .csv files that are compatible

video source. with the EZwindow4KE Configuration application.

The EZwindow4KE gamma LUTs are 1024 element tables LUT table entries are constructed as follows:

(curves) used to re-shape 10bit video luminance profile. Individual e Panel Gamma (10.2) correction values are 12bit with
R, G and B LUT’s are supported. The panel gamma LUT is 10bits integer and two bits fractional (0000-0fff).
typically profiled to the inverse characteristic of the panel. The * Reverse Gamma (10.5) correction values are 15bit with
reverse gamma LUT is typically used to reverse a prior gamma 10bits integer and 5Sbits fractional (range 0000-7fff).

profile adjustment on a particular input video source.

Figure 1: Independent Windowing (IW) Examples (4K 60 Hz)
(Background image input on Low Latency channel)

Window 3

“Background,
Image

|
|

Window 3

_
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Figure 2: Independent Windowing (IW) Examples (4K 30 Hz)

(Background image input on Low Latency channel)
I I

=
.

Window 3

Window 3

Background

Image A

Window 3

_

Window 3
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EZwindow Applications

Application #1

4Kx2K OTW
G |:“>

Low Latency Input (factory installed) é:} > Z?,nsumer

ﬁg':e"emed DP 1.2 (M2) or HDMI 2.0 (M8) ngPDm'}"'aOchfr
Foreground
HUD —| Type A Input Board —)
Connected M Blend | |
Here 30 w Block B
Slot2 — oc
4K scaler
\ Slot3 —
\ Slot4 Background

EZwindow4KE Main Board

In Application #1, an EZwindow4KE-A###M6 fuses a standard resolution HUD image (1920x1200 or less) into a HDMI
2.0 OTW stream. An RGB key with programmable alpha values (separately programmable foreground and
background alpha values outside the key area, when Key= TRUE, and when Key = FALSE) results in a realistic HUD
overlay. This enables a single projector to be used for both the OTW image and the HUD overlay.

Alternately, an EZwindow4KE-C###M2 would be applicable for DisplayPort 1/0.

LL Input
|:|'> DP (M2) or
HDMI (M)

3840x2160

| Drepoc - ' .
DVI (A) or Slot1 Professional Projector
DP (C)

EZwind ow4KE-C###M2
or
EZwind ow4KE-A###M6
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Application #2

Combined OTW + cockpit s Low Latency V'O e

DP 1.2 (M2) DP 1.2 (M2} or HDMI 2.0 (M8}

—.>| Foreground

T Cl Baoard | —
HUD | ype C Input | — - Send i
MFD #1 | Type C Input Board | —— e n Block
4K scaler =
MFD #2 | Type C Input Board | i :
: :H Background

EZwindow4KE (low latency UHD) Main Board

In Application #2, an EZwindow4KE-CCC#M6 places a HUD feed and (2) multifunction display feeds into 3 windows in
the foreground. A key area is mapped to each of the 3 windows (3 total key areas). A video feed consisting of both an
out-the-window scene and simulated cockpit is placed in the background. The Low Latency I/O is 2560x1440@60Hz,
which means the scalar plane has 2 segments

In Key Area 1, RGB keying is used to make a realistic HUD overlay on the out-the-window scene.

In Key Area 2, 100% foreground and 0% background is selected to see MFD #1 content.

In Key Area 3, 100% foreground and 0% background is selected to see MFD #2 content.

Outside the key areas, 0% foreground and 100% background is selected to the combined OTW / cockpit imagery

OTW + cockpit from IG

2560x1440 Monitor
— YY)
2560x1440 PC output
Window/Key Area definitions ;ypelc
: > ot
Winl
MFD #1 Type C
KAL |:{> Siot2
Win2 Win3
KA2 KA3 MFD #2 ) e
Slot3
EZwindow4K-CCC#M2
Segment
Boundary
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Application #3

1200
<

600

600

600x600 -y
DisplayPort
> MFD #2
600x600 HDMI
»| Input2
DisplayPort o —— | MFD#3
19201200 Low
Symbology »| Latency > MED #4
HDMI Input
EZwindow4KE-CC##M6 MFD’s have Westar LCD controllers with
programmable input area-of-interest, to
allow each MFD to select specific content
1920
( N

600
MFD 1
Overlay
Foreground plane
(symbology)
MFD 3 MFD 4
Overlay, Overlay-

Window 1
(Sensor 1 or 2)

Window 3
(Sensor 1 or 2)

Background plane
(sensors)

Window 2
(Sensor 1 or 2),

Window 4
(Sensor 1 or 2),

Keying is setup on Foreground layer

MFD#1

- To see Symbology only, close window 1 by setting window’s gain to zero.

- Tosee Symbology over Sensor 1, Assign Sensor 1 to Window 1 and set Window 1 gain to 1
- To see Symbology over Sensor 2, Assign Sensor 2 to Window 1 and set Window 1 gain to 1
MFD #2

- To see Symbology only, close window 2 by setting window’s gain to zero.

- Tosee Symbology over Sensor 1, Assign Sensor 1 to Window 2 and set Window 2 gain to 1
- Tosee Symbology over Sensor 2, Assign Sensor 2 to Window 2 and set Window 2 gain to 1
MFD #3

- To see Symbology only, close window 3 by setting window’s gain to zero.

- Tosee Symbology over Sensor 1, Assign Sensor 1 to Window 3 and set Window 3 gain to 1
- To see Symbology over Sensor 2, Assign Sensor 2 to Window 3 and set Window 3 gain to 1
MFD #4

- Tosee Symbology only, close window 4 by setting window’s gain to zero.

- Tosee Symbology over Sensor 1, Assign Sensor 1 to Window 4 and set Window 4 gain to 1
- To see Symbology over Sensor 2, Assign Sensor 2 to Window 4 and set Window 4 gain to 1

Symbology +
(Sensor 1 or 2)

Symbology +
(Sensor 1 or 2)

Combined
Display Plane

Symbology +
(Sensor 1 or 2)

Symbology +
(Sensor 1 or 2)

In Application #3, a single EZwindow4KE-CCH##M®6 implements a (4) Multi-Function Display (MFD) solution. Each of (4)
windows is assigned to a specific MFD. The symbology is created in 4 windows by a COTS image generator. In the
background plane, each window’s associated input can be selected independently as sensor 1 or sensor 2. A window
can also be independently selected to show symbology only, by reducing the background window’s (1, 2, 3, and/or 4)
gain to 0. To show “sensor only” requires the IG to drive the specific MFD overlay to black. Westar LCD controllers are
used in many simulated MFD’s. The LCD controller can be individually configured to select the appropriate area of
interest from the full 1920x1200 video stream.

Note: Higher display resolutions than 600x600 are possible. Please contact Westar for more details.
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Configuring the EZwindow4KE

The EZwindow4KE is primarily used in applications where video is combined into a 4Kx2K image. The figure below
shows the steps in setting up the EZwindow4KE:

Step 1 SetupLow Latency Plane:

Select /O form, resolution, and timing of
low latency pipe

If Low Latency inputis used, it defines the
Step 2 Defineinputs: Low Latency Plane. Otherwise, a free-

running output timing or a gen-locked
video type, resolution timing is created.

Resolution and timing will define # of
segments used.

Display
Origin
0,0

Wir!dpw
Input #1 origin
800x600

Segment
height

2400

Window 1
Step 4: Setupthe Display Plane:

600 x 600 Foreground will be Scaler Plane, LL
input, or programmable color

Step 3 Setup Scaler Plane:
Background wil be Scaler Plane, LL
\ Visual: Define windows input, or programmable color.
(Input, Input Modes, area-of-
interest, window size and Display Plane is created viaa selected
location) blending approach(es) between
foreground and background, such as

RGB key, luma key, or alpha blend, inup
to 4 differentblend areas..

Approach:

1. User sets up the Low Latency Plane (if used) and Output format.

# of segments (stripes) required is calculated from format.

Examples include:
HDMI 2.0 Input, HDMI 2.0 Output, 3840x2160 60 Hz (4 Stripes)
HDMI 2.0 Input, HDMI 2.0 Output, 3840x2160 30 Hz (2 Stripes)
DP1.2 Input, DP1.2 Output, 3840x2160 4 Stripes
DP1.2 Input, DP1.2 Output, 2560x1600 2 Stripes
No input, HDMI 2.0 Output, 3840x2160 4 Stripes

2. User configures all Scaler Inputs in slots 1-4. Video type, resolution, etc.

3. User defines windows within the Scaler Plane:
For each window, user selects an area-of-interest from an input and then defines the size and location of the
corresponding window in the Scaler Plane. The following constraint must be met:

The summation, from n = 1 to the # of windows, of segments utilized by window n must be less
than or equal to 4:
# of windows

Z (segments utilized by window n) <= 4

n=1

4. The user creates the Display Plane as a blended version of the Scaler Plane and the Low Latency Plane.
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EZwindow4KE Configuration Utility

W EZwindowdK Configure V.13 To o e
File Updste Tools Setings Help
Block Diagram . X
Outpt Ferm
‘ \
; Scale Plane Visud
] Dispay Flans Visual —
Scaler Inputs
LL Input Fom Pt
E2windowdKConfig0.tut* - x
Partw Apis COMM  Apply Swe Restore ve Updats @ Synced T @ 0 Errors @ 0 Warnings

+ Scaler Configurston

Scaler Inputs 18 2 Mode SINGLE

Scaler Inputs 38 4Mode SINGLE

Fill Color W 0.128. 255

Alpha Velues (Collection)
Fill Color

The color ofthe scaler 4K plane not covered by scaler windows
{X=520,=248, Width=1076 Height=653}

| Displey Piane | Scaler Plene - Scaler Inpusts: | LL Input/Outpust | Connection

o ————————————————————————————————————————————————————— G o of | =
=
Window2
Window 3
Window 4
+ Input
Scaler nput Port TypeA: Multi-Format (Port #1)
+ ScalerWindow
Aveo of nterest 520. 248, 1076. 653
Window within Display 1205, 1376, 1259, 635 {X=86,Y=46 Width=1029 Height=540)
[Window Fill Col [ 255.128.0
Scaled AQl within Window 86, 48, 1029, 540
Flip Horizontal No
Fiip Vertical o
Rotate. Deg0
+ Adjustements
YUV Calorspace Adjustment Contrast: 1.000 Saturation: 1.000 Brightness: 0
RGB Colorspace Adjustment 1.000, 1,000, 1.000, 0, 0, 0
Window Fill Color abepuniens
Window fil color (border). (0-255). > cogments _utilized _by _window, =2<=4 {X=1285Y=1376 Width=1250 Height=835}
=
W EZwindowtk Configure VB.L3 oo
File Updste Tools Settngs Help
Block Diagram vox
QugutFom
& I Scaler Plane Viual
3 Dicply Plare Visusl
Scals rputs
LL Irput Fam e
EZwindowAKConfign.xt* -x
Partst A COMM  Apply Save Restore | (] Live Update @ Synced | @ EIT @ 0Emors @ 0 Wamings

4+ Scaler Configurason

Scale Inputs 1 & 2 Mode SINGLE
ScalerInputs 38 4 Made SINGLE

Fill Color ] 255. 255.0
Alpha Values (Colecton)

Sealer Inputs 18 2 Mode
Configuration mode for inpus 1 2 if SINGLE or DUAL Configurasion mode for inguts 1-4 i QUAD.

{X=52,=52, Width=880,Height=595}

[Window 1

E¥3
gi

Window 4

+ Input

| Display Plene | ScelerPlane Scafer Inputs | LL Input/Output | Connection

Scaler input Port TypeA: Multi-Format (Port #1)
4+ ScalerWindow
Avea of inerast 52. 52, 960, 595
Winclow within Displey 766. 988, 941. 531 {X=B8,Y=52 Width=754 Height=424}
‘Window Fill Color W 255.0.0
Scaled AOI within Window 86.52. 754, 424
Fiip Honzontal No
Fiip Vettical No
Rotate Deg 0
+ Adjustements
YUV Colorspace Adjustment Contrast: 1.000 Saturation: 1.000 Brightness: 0
RGB Colorspace Adjustment 1.000. 1,000 1.000. 0. 0. 0
‘Window Fill Color e
‘Window fillcolor (borler). (0-2565). S segments _utilized _by _window, =2<=4 {X=766.Y=388Width=041 Height=531}

=

Above: HUD window within 2 segments for a 2560x1600 projector
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Specifications

Low Latency Input /Output

M2 (Option)

M6 (Option)

Scaler Inputs

Specification

DisplayPort 1.2 (up to 600 MPixels/sec) / 4Kx2K @ 60 Hz,
Notes 1,4

HDMI 2.0 (up to 600 MPixels/sec) / 4Kx2K @ 60 Hz,
Notes 2, 3,4

EZwindow4KE

Input Connector (s)

DisplayPort (standard connector type)

HDMI (standard Type A connector)

Output Connector (s)
DisplayPort (standard connector type)

HDMI (standard Type A connector)

Input Types Type A Type C Type DD

Video Type Analog RGB (0.7 Volt levels, Interlaced or Non-Interlaced), DisplayPort 1.1a DisplayPort 1.1a
1xDVI-D, NTSC/PAL, more

Pixel Rate Up to 166 MPixels/sec Up to 165 MPixels/sec Up to 330 MPixels/sec

Active Pixels per Line Up to 4096 (must meet pixel rate constraint) Up to 4096 (must meet pixel rate Up to 4096 (must meet pixel rate constraint)

constraint)

Lines per frame Up to 4096 Up to 4096 Up to 4096

Phase Adjustments Adjustable sample clock to ensure center sampling

Connectors DVI-I connector for 1xDVI-D and Analog RGB (included) DisplayPort (standard) DisplayPort (standard)
(1) BNC for NTSC/PAL

Slots 1 input slot 1 input slot 2 input slots

Functional Specification Functional Specification

Features « Image Flip, scaling, rotate Features (cont.) Keying Type (RGB, Luma, HSV) or alpha blend for up
e Windowing, PIP to (4) key areas.
* Alpha Blending Programmable
« Border Colors Each key area has programmable foreground and
« Brightness / Contrast Adjustments background alphas for key = True and key = False

Programmable foreground and background alphas for
outside the key area.

Output Sync Modes Free run, locked to hi-res input, Sync to input Dimensions (W x D x H) Rackmount: 19” x 13.75” x 1.75” (1U)

Color Processing Depth 8 bits per color Weight Less than 10 Ibs.
Re-sizing Limits Virtually unlimited Warranty 1 Year Limited
Input Power |IEC Connector, 100-240 VAC, 47-63 Hz, less than 60 Watts Certifications RoHS, CE
Control RS-232, USB, Ethernet

Notes:

1. DisplayPort I/O supports RGB 4:4:4 mode only, 10 bits per color up to 2560x1600 / 60Hz, 8 bits per color at 3840x2160 / 60Hz. Some non-
standard resolutions are not supported on M2 input. See Section “DisplayPort M2 Input Resolutions”

HDMI Input supports RGB 4:4:4 mode only

HDMI output supports RGB 4:4:4, YCbhCr 4:2:0 modes

Hactive pixel count and Htotal pixel count must be a multiple of 4.

pODN

EZwindow4KE-AC##M2 shown above, with Type A (DVI) in slot 1, Type C (DisplayPort) in Slot 2, and DisplayPort (M2)
enabled in the Low Latency slot. An LED indicates whether LL DP or LL HDMI is enabled and operating.

What'’s Included:

. EZwindow4KE Video Processor
. RS-232 Serial Cable

. USB Cable

. Power Cable

CD Containing:

e  Configuration Utility Software
e User's Guide

. Command Line Description
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