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Display Select

Jitterl HPF 10 Hz Timing C D
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X -Y Plot Diamond Plot Split Diamond
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High: 735 mV
Low: 35 mV
Split—-Diamond

1080i 59.94
SDI Input A
Ref: Internal

Tektron/ix

Ao B K H
Clpriz Sk 31

Diamond High
Diamond Low
Diamond Area
Reset Diamond Defaults

ID: WVRZ7100 TEK-001
PFFPF FFFPF FPFP PPFPP

730 mv
-3 mVY
1%

Press SEL




Display Select

10 WIMES0O

SO1 Input A
Ko Internal
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HSVIRBI(HSB)

» max()= R(i). G(i)#7B()AIRALE, F1dCammaiiz/ZHRGB,
» min(i) = R(i). G(i)#/B(i)#a=//\E 2 IGammaZ4z/ZHRGB,
« Value(&H55): V(i) =max(i); R, G, #/B&(7
o Saturation(ZFE):  S(i) = 100* [max(i) — min(i))/max(i); 8T %
* Hue(&75): if max(i) = min(i) then H(i) = 0
else if (max(i)= R(i)) & (G(i)>B(i)) then
H(i) = 60*[G(i) — B() /[max(i) — min(i)]

else if (max()= R(i)) & (G(i)<B(i)) then

H(i) = 360 + 60%[G(i) = B()J [Tmax() = min(i)]



HSV # &= [H

= 2Imin=0//, S=100%

24R=G=B//, max=min, S=0%
2HR=700mv 2 ZG=700mv 2 ZB=700mv 4/, V=1
2H=0/F AR, 2H=120 MG, 4H=240/F N

120°

180"

240"

3on®

360°
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« Lightness(&/&): L(»i) = (max(i) + min(i))/2; max(i) &7 min(i) A0mvZ/
700mV

o NIXNAARTLARIEXTFERERT , max(i)=min(i)=R()=G(i)=B(i)=Y(i) ,
Lightness=Luminance. X3F100%AJ18F0E, max(i) = 700mV , min(i) = O,
Lightness=350, 350mV (50%), for each of the fully Saturated and full Value
colors (100% color bar signal) across the video image.

HSLAR A HSVA A
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RGB gamut space as XY plot of
max(rgb) and min(rgb)

100% 100%
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0%

I
100% ' 50% 0%
. . ) black
max(rgb) > min(rgb) triangle  min(r,g,b)
valid RGB space max(rgb) < min(rgb) triangle
(impossible)

rotate 45 deg

Simple linear rotation to make monochrome

axis vertical.
valid RGB space
inside triangular area

100%
color-bars

o
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monochrome e
s A,
(lightness)
0% max(rgb) - min(rgb)

black .
(non-normalized

saturation)




BEE L B

(A= BE . Ml R R R£6 BH

Y(i) = [max(i) + min(i)]/2
— 102% (limit)

100%

50%+

W it

25%+

0%

iz

FR=AHBRGBERZE ) :
max(i) = (i) gl b() # & X4L;
min()) = £(i)s g@)+ b() &9 FK;
¥ AV A P43, &2 E d3f R 8 K:
1) #E8 (FE8) . AREHR L,

max(i) = min(),

BPY (i) = max(i) = min(j), X(@) = 0.
2) BELARA S E NP EMAH100%.
A& L, min@) =0, max®i) = 0--700mV,
PPY (D) = max(i)/2, X(@i) = max(i).
BAEBFRA y=x/2.

3) B LAWA Y E YV REMHAH100%.
A& L, max() =700mV,

min(i) = 0---700mV,

BPY (@) = 700mV/2 + min(i)/2,

X() = 700mV - min().
A FEYFEA y=-x/2 + 700mV.
PO . A A M Srgbtlie()s gl)s bO)
(A& HARA£0---T00mVEB A) 3 LA F
KERABERTMA. ALK (Prdkkdy)
rgb4i , BPmin(i) <0, max() > 700mV, ¥ /&

WAk W R A, T ARE &AW
FRERAGER BENT, Bp-0.5% #2105% .
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25% Sat.

50% Sat.
....,,_Joo-% v
e, Wy 75% Sat.

-, A

.

Lightness
100% Sat.

100% Value

monochrome

o e :
T eBl 75% Value
il

- -

50% Value

Spearhead Vector Bars: 100%

100% Value

R

High: 735 mV
Low: -35 mV -
Area: 1% 100% Sat

text

monochrome

Diamond

525i 59.94 ID: WFM8300

SDI Input A At = Embd:
Ref: Internal Tektl'on/lx TC: Disabled




EA

RULY>:

VB FR-100% M EE, 100%:

LE¥

Voltl: 7035 mV

1080i 50
SDI Input 1A
Ref: Internal

Apr 22 10:36:16 1080i 50

= SDI Input 1A Audio Input: AES A
TEktron/lx Ref: Internal 1 E & Disabled

Audio Input: AES A
T Disabled
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RULY>:

1080i 50
SDI Input 1A
Ref: Internal

K-50%MAE, 100%:1

LY

Voltl: 7035 mV

Audio Input: AES A

TC:

Apr 22 10:36:46 1080i 50

TEktl'()nix SDI Input 1A Audio Input: AES A
7

Disabled Ref: Internal q B & Disabled




EZWNLL:

1080i 50
SDI Input 1A
Ref: Internal

EFR-100% A E, 50%

Voltl: 7035 mV

Apr 22 10:37:18 1080i 50

= SDI Input 1A Audio Input: AES A
TEktl'On/lX Ref: Internal e Disabled

Audio Input: AES A
s Disabled
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A EIRA RGB 5 Al G

25% Sat.

50% Sat.

Lightness

100% Value

75% Value

50% Value
25% Value

Spearhead Vector

High: 735 mV
Low: -35 mV
Area: 1%

Diamond

525i 59.94 ID: WFM8300:
SDI Input A At = Embd:
Ref: Internal Tektl'ﬂn/lx i K & Disabled




50% Sat.

75% Sat.
Lightness ]
100% Sat.

10 9;; Value
75% Value
50% Value
25% Value

Spearhead Vector

Bars: 100%

m‘ xtk“w w' ‘:vq,-p(p\u > \/m E-”’ N

High: 735 mV
Low: -35 mV
Area: 1%

Diamond

525i 59.94 Aug 19 17:33:44 ID: WFM8300Spear
SDI Input A i

At = Embd:
Ref: Internal Tektl'ﬂn/lx i K & Disabled




2?% Sat. %Eﬁ'\jloo%a
%%ﬂ%Tﬁ

Lightness : Lightness * 7 ik 7
100% Sat. . 5 5 100% Sat.
100% Value : o T 1002% Value
75% Value 3 - 75% Value
50% Value > 50% Value

75,., Value : 5 Value

l\\\

AT N 19I8 A
DAY, ; A I A

Spearhjrf‘ ~ I_EJ EI/J O EE‘E'Z Spearhead /er I_LJ E]/] Eﬁilz

5251 59.94 525i 59.94
SDI Input A Audio Input: AES A A = SDI Input B Audio Input: AES A
Ref: Internal TC: Disabled ) Tektron/lx Ref: Internal TC: Disabled




Luma Qualified Vector

¥ e

(RS T AR
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General

»

v

Display Select

- R
Vector )
1080i 59.94 ID: WFMS300_TEK-1
SDI Input 1A Tektronix Embd: PPPP PPPP
TC

Ref: Internal Disabled

1
W

Jitterl HPF 10 Hz — Timing

Tektron/iX®
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£ WFM8300 kRt

6.32 mV (Ox3fT)
1 459.47 mV (0x27f)

Display Type

Bar Targets

Center on:

Display Mode [l
Luma Qualified Vector On / Off

Luma High 766.32 mV (0x3ff)

459.47 mV (0x27f) Mf159.47 mV[ "R

1080i 59.94
SDI Input 1A A
Ref: Internal

Gy

B L

V

IR E SN TN

= % FIFPR%F VECTOR
K HL

EEE LQV

HALE, THRREE
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£ WEMS8300 EfER LQV

= BRIV E N
AR IE X
= s RATEME

3.93 mV (Ox3fc)
411.53 mV (0x243)

T Bars: 75%

igh: 113.
Low: <5114 mV (0x0)

Vector Mitgian Bars: 75% Vector Hfooipos Bars: 75%

1080i 59.94 ID: WFM8300_TEK-1
SDI Input 1A - Embd: PPPP PPPP ————
Ref: Internal Tektronix TC: Disabled

€=ﬁ




White

Magenta 243___ __________________________
red 242

Blue

OCE

OCE

Black,

000 -

Bars: 75%

Vector ' fi " Bars: 75% Vector . i Bars: 75%

1080i 59.94 ID: WFMS300_TEK-1
SDI Input 1A Embd: PPPP PPPP ——— ———
Ref: Internal L Disabled
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White Balance

= RGB Parade on WFM5000 before white shading adjustment

ID: WFM5000_1D
Embd; —— ——— ———

31



" Vector Display

Tektmn/ix Tektron/ix

Vector 20X Gain of correctly Vector Display with incorrectly
adjusted white shaded camera adjusted output from the camera

Q-



Completed White Balance Display

|4+

H-1

R

1080i 59.94 ID: WFM5000_1D
SDI Input A TEktl'ﬂnix Embd:
Ref: Internal Vi




Before & After

Q-



Diamond Display

High: 721 mV
Low: -21 mV
Area: 0%

Diamond

1080i 59.594 ID: WFMS000_1D
SDI Input A Tektronix
7

Ref: Internal




Diamond Display with Red Gain
Imbalance

High: 721 mV
Low: =21 mV
Area: 0%

Diamond

1080i 59.94 ID: WFM5000_1D

SDI Input A Tekironix Embd:
Ref: Internal Vi




RBD Diamond Display Before an
After

High: 721 mV

Area: 0%

Diamond

Diamond

Q-



Setting Up Correct Colorimetry &
Exposure

T T T T e T T T

.
_VOVVLRLASUSLLLNYY

Ambi 2 with Combi (Rear Lit) ChromaDuMonde (Front Lit)




_____

11-Step ChromaDuMonde Chart

~EW . COM 28R -wE 1 - SN 8012301

1080i 59.94

SDI Input A
e Ref: Internal




_DSC Laboratories Calibrate
Simulation

DSC Laboratories - Calibrated HD Simulation
ITU-R BT.709 (SMPTE 274M) Colors at 0.45 Gamma

For CamAlign Pattern - SRW - CDM28R #SRW6032310
Recommended upgrade date, April 2008

X Light Caucasia, O Mediurn Caucasian, + Medium Black, A Medium Asian

RGE signal levels of DSC Primary CamAlign Celors to 709 colorimetry

Data Yellow Cyan Green Magenta Red Blue
Red(mv) 557.16 | 275.41 278.81 562.85 | 562.98 | 280.16
Grean{mv) 558.48 | 553.98 | 557.20 | 281.98 | 281.87 | 277.05
) 279.40 55235 277.18 553.91 279.45 565.14
Luma(mv) 538.05 | 49464 | 477.80 | 361.32 | 341.46 | 298.51
Chrm{mv) 279.83 | 285.28 | 332.59 | 329.53 | 289.16 | 288.32
Vector Angle 175.02 | 282,59 | 229.45 50.96 103.36 | 355.36

*For a calibrated simulation of this pattern for use on HD or SD vectorscopes, please contact:
Tel: {305) 673 3211 - www.dsclabs.com - e-mail: dsc@dsclabs.com

HD

40



Default Camera Settings Before
Alignment

€ Vv Gain: x2.00
Vector Bars: 75%

1080i 59.94 ID: WFM5000_1D
SDI Input A Tekironix Embd:
Ref: Internal Vi




Camera Output After Adjustments

- . :
I
€ Vv Gain: x2.00 ‘14,

Vector /M“HJHHHHH\\\ Bars: 75%

1080i 59.94 ID: WFM5000_1D
SDI Input A | N Tektronix Embd:
Ref: Internal Vi




Camera Matching

€ V Gain: x2.00

Yector Bars: 75%

10801 59.94
501 Input A
Ref: Internal




Analog Lissajous Display

 Left and Right audio channels applied to X-Y display
- SimilaXt [2igplaygope display Sound Stage Display

in phase

Rotate




Analog Lissajous Display

* Leftand O~ R
ng ht L Channel - Y Axis f/o \-\,,, N @ s 4

audio 1000Hz : ‘ j I
channels X\O/ >
7 » (7] A

applied to -
X-Y )
display / Iy

To create the Sound Stage display, ,
rotate the XY display 45°. ’)

|

R Channel - X Axis
_ 1000Hz




Analog Lissajous Display

Tone with equal Tone with equal amplitude and
amplitude and phase phase but with crossed polarity

in phase in phase

Phase Meter
Indicates
correlation
between
channels

/




Analog Lissajous Display

* |If Sound Phase Same
Between Speakers

o Phantom Source specific spot

o |n Phase - Correlation is +1

* |f Sound Phase Different
Between Speakers

o Phantom Source not specific,
rather is “smeared”

o Sounds origin over an area

o More difference in phase, the
wider the area

o 180 degrees out of phase,
Correlation is -1

A

Phantom
Source

=

L 2oV

3\ )
\/e '? /7::;7/7 ¢
Phantom
Source
% ; \ R ;X \ﬁ




Analog Lissajous Display

« Range of Correlation Values and Effects on Sound
* 0.0 can be ~90 or some totally different frequency

_ _ _ Correlation Value Typical Sound
Correlation Signal Signal .
Value 1 2 or Range Impression
1.0 {-\J +1.0 Localized sound
Phase. Shift r\} +0.910+1.0 Localized sound
+0.9 to +1.0 +0.2 10 +0.9 Localized sound
+0.2 to +0.9 +0.2100.0 Diffuse, ambient sound or
o 2 to 0.0 poor quality localized sound
0.0 Diffuse, ambient sound or
20 geeros r\/ U poor quality localized sound
Phase Shift . .
0.0t0-0.2 Diffuse, ambient sound or
0.0 to -0.2 poor quality localized sound
-0.2 to -0.3 -0.210-0.3 Diffuse, ambient sound or
o0 3 to 1.0 poor quality localized sound
N -0.310-1.0 Poor quality sound
180 De-grees r\j \f\
Phase Shift .
-1.0 Poor quality sound




Analog Lissajous Display

Stereo audio signal with equal Stereo audio signal with
channel signal strength and stronger left cannel and
equal correlation equal correlation

in phase in phase
L




Analog Lissajous Display

The left channel’s The left and right channel
amplitude is greater signals are two different
than the right frequencies

L .
{‘ r\} in phase 1 f\J in phase
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ITU-R.BS 1770

o RS A S S T S

ITU-R.BS 1771
o Wi AN LSRR TR 7 R A 7 3K

ATSC A/85 RP
o B E AR $55 2807 FELAI A A0 J5E O R

P/Loud TAE4H

o http://wiki.ebu.ch/loud/Main_Page
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http://wiki.ebu.ch/loud/Main_Page

ITU-R BS 1770 3x#HEENFE

« ITU-R HL.35 M0 i
o JllHE Leq(RLB) InA s /74
o BRI it
o Leq(RLB) $£ 1 i Ml ala& i) s 1 e
o R] LIV 2 T HE A A MR

+ Leq(RLB) Sk it 2| e | O‘V
;
a /T

o [EIEEV 7Y

o BB & XTI A] SR AN

o X I FEEVER T
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- I 1P EE N

Y

Pre-filter | RLB filter kel Mean square 2 G,

Pre-filter |- RLB filter i Mean square G,

- Loudness
Pre-filter |m RLB filter fmaie| Mean SQUATE el (G

Pre=filter | RLB filter p—i Mean square 2 G,

FEEE L

Pre-filter = RLB filter Mean square  p— Gy,

@



Measuring Loudness

ITU-R.BS 1770 Algorithms for audio programme louidness
Uses RLB Filter 0

o Simpler to implement

n
X

-0 Fi

Relative Level, dB

= Pre Filter O T T hhmu, T T

o Accounts acoustic effects of the head

Relatwe Level, dB

Pre Filter and RLB Filter
Combined

. “K Weighting” » m= m D

(%) 54



Loudness Measurement (krs)

N

Loudness = - 0.691 +10 log,, Z Gi.z; (LKFS)
i

« Power Weighted Average Measurement from 1 to N
Channels

- Definltions
° |_ C R, Ls, Rs & N which is total number of channels
oy Ir'1iput signal filtered by pre-filter and RLB weighting curve
o z Weighted Mean Square level
o G Channel weinhtina

Channel Weighting, G;
1 r Left (Gy) 1.0 (0 dB)
—. :_j 1;_2“*; Right (Gz) 1.0 (0 dB)
' o
T Centre (Gc) 1.0 (0 dB)
0 Left swround (Gy;) 1.41 (-~ +1.5dB)
o ~ | Right surround (Gg) 1.41 (- +1.5dB)




WFEM/ WVR Loudness Configuration

l

U UL

Input Monitor Mode
SDI Input

Composite Input
Outputs

External Ref.

Analog Audio Displays
Digital Audio Displays
Audio Inputs /Outputs
Alarms

‘Gamut Thresholds
Physical Layer Settings
Display Settings
Measurement Settings
Aux Data Settings

ANC Data Display
Graticules and Readouts
Network Settings
Utilities

1080i 59.94
SDI Input A
Internal

True Pk L(K): Short

Momentary Integ,
LAverage Inte
Loudness Ballistic
Channel Weighting
LCustom Mask
Meter Scaling
Alarm Thresholds
Target Loudness
FHigh

LLow
Set OLU Mark to:
Gating Type
-Safety gate lev

Loud. A-D Conversion

LKF8 Short Ld:
Infinite:
Run Time:

ITU-R BS1770 / ..
Press SEL

-24 LKFS
2LU
2LU

Full Scale

Disabled /

—99 LKFS
0LU

—20 dBFS

Listen IfFull
True Pk:
Dialnorm:

0d, 00:51:12

Running

L

7

Press Config button

Navigate to
Loudness Settings

Enter sub menu and
select Loudness
Preset ATSC A/85

Yellow text indicates
changing of settings




WFM7/\WVR Loudness ATSC A/85

l

True Pk L(K): Short Listen IfIFull
LKF8 Short Ld: -21.2  TruePk:
Infinite: Dialnorm:
Run Time: 0d, 00:51:12 Running

Loudness Filter
LKFS ITU-R BS.1770

Average Short Duration
10 seconds

| | 4 | ‘ = ATSC A/85 Settings
|
|

| , Channel Weighting
Input Monitor Mode AT ‘
e Ml | ITU-R BS.1770

Outputs
External Ref.

F Audio Di . e 8 -
Surround channels
|| Audio Inputs /Outputs 'i’\‘f;::‘s_l‘:;':f‘sﬂhold’ .
Loicanset ings Target Loudness 24 LKFS 5 Welg te y +
¢ i ! -
Gamut Thresholds t&ﬂ‘ d 'lLJ !
Phystcal Layer Settings | o/ /6117 Mark to: Full Scale

g8

Gating Type Disabled / ..

fedine, ol A Target Loudness
-24LKFS & High/Low 2LU

UUUUUUUUL

Graticules and Readouts
Network Settings
Utilities




WFM/WVR Loudness EBU R128 Preset

e

Embedded

Input Monitor Mode
SDI Input

Composite Input
Outputs

External Ref.

Analog Audio Displays

True Pk L(K): Short
LUF8 Short Ld:

3 Infinite:

Run Time:

Be
FHigh
L L

ow
Set OLU Mark to:
G

LRela gat:
Loud. A-D Conversion

-13.6
-162  Dialnorm: —
0d, 00:06:15 Running

in phase

ID: WFM7120
Embd: PPPP PPPP —

00D UDOH

& & & 8 an |

) & =N |6

EBU R128 Settings

Loudness Filter
LKFS ITU-R BS.1770

Average Short Duration
3 seconds

Channel Weighting
ITU-R BS.1770
Surround channels
weighted by +1.5dB

Target Loudness

-23LKFS & High/Low 1LU

Gating Measurement
Relative 8LU
Loudness Unit (LU)

58



WFM/WVR Loudness Session

Max Value:
Min Value:

Display Type

Mute Alarms
Graph Gain

Save History to USB
History Reset

All Sessions Reset

1080i 59.94
SDI Input A
Ref: Internal

Loudness History

Audio Loudness Session

—11 LKFS
—60 LKFS

Loudness Session Avg: -18 LKFS

Audio Loudness /..
On / Off

rend 180 sec /... 4 |B

Full 0-60 /..
Press Select

Press SEL to Reset
Press SEL to Reset

Scale: 180 seconds

Seconds

Trend 90 sec

Trend 180 sec
in

B

1 sample/sec

0
-8
16

LKFS short

Dialnorm LKFS inf

-24 -24

udio In: Dolby 2/Emb7&8
C: Disabled

Loudness Chart

Logs Loudness value every
second

Trend Chart
90 Seconds
180 Seconds
Bar Chart
9 minutes to 6 hours

Save Loudness value to
USB or via network.

59



WFM/WVR Loudness Session

| 0 ,ﬂ = Loudness Chart

: Audio Loud;less Session n P B a.r C h art

Londness History Scale: 6 hours

B

From 9 minutes to 6 hours
LKFS Short
LKFS Infinite

s o 2o o do o | - Dialnorm

Minutes

Update

Max Value: —11 LKFS

Min Valne: —60 LKFS T r T rue P eak

Loudness Session Avg: 18 LKFS

Channel Sumation: LR CLsRs I M aX / M i n Val u e L K FS

Short Period: 10 Seconds
Target Value: —24 LKFS

24 -24 : Summary Information

B ' Channel Summation
" Short Period
Target Loudness

QUL

Save Loudness Session to
USB or via network.

W 60
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Vertical Sync
Reference Point

Video Frame N
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HEELE B

NTSC Analog Switching
Composite Area
Refgrence v Field 1 (Odd)
Signal '

AES3 Signal : .
Dolb
"-l AES3 Guard Band b-‘
Approximate end of 29.97 Hz Dolby E (no Dolby E data) Start of next 29.97 Hz Dolby E
AES3 Data Burst AES3 Data Burst
el Dolby E data
Null data or non-Dolby E
PAL Anal_og Switching data o
Composite Area
Reference v Field 1 (Odd)
Signal
AES3 Signal 30,
T< AES3 Guard Band
Approximate end of 25 Hz Dolby E (no Dolby E data) Start of next 25 Hz Dolby E

AES3 Data Burst AES3 Data Burst
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| = 2N STATUS %41
Dalby Audio Status ‘ Progra:l iﬁ*% DOIby StatUS
Doty Forma: Dol Surroma N ¥ E M Loc.

Program Config: Oriéilla] Bitstream:
Metadata Source: DC Filter:

Lo . VS <

Dolby Data Rate: Not Specified Lowpass Filter: | ,f F ( A E S )
Bitstream Mode: LFE Lowpass Filter: ] XX X

Dolby E Frame Rate: Surround 3 dB Atten:

Dolby E Frame Loc: Surround Phase Shift:

Dialogue Level: Preferred Stereo Dmix: P //fi:‘ XX FX ﬂzn ‘E‘lj_'/_()\ E/‘J 1€ﬁ

Program Loudness: y ) Tix Lvl:
Average Loudness: /

E

UL

Line Mode Cmpr: L(; Ro Center Mix Lvlk:
RF Mode Cmpr: Lo/Ro Surrnd Mix Lvl:

X M : VY e<e
I Gyt B ;urrlolind EXMM(;(?E. : = a I @E‘I E E/\J He @ /2\ IKE
Center Mix Lvl: ea( phone Mode: H =
. A/D Converter Type:
Surround Mix LvL
s Y
AR NG

Mixing Level: SMPTE Timecode: 13:35:00:00

UL

0
SDI Input
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Dolby 2/AES Al-2 OOE 5.1 a 1 iiét% DOlby Preset (1-4)

Pgm Ld: 1310 Avg: 1310

e FEEE E i Loc.
= HFEEETR
= Z{h = OK
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L ERIE S ( RP168 fniE)

SMPTE 170M 525i 59.94 10 273 30+/-5
ITUBT.470 625i 50 6 319 30+/-5
SMPTE 274M 1920x1080i 7 569
SMPTE 274M 1920x1080p 7
SMPTE296 1280x720p 7

RDD 6 3
TCEIE T A N AN BT S U 55 5 ZATHR AL AR T 5 H KB A
g5 M HREX AT 4R .

¥ E Wikp | i E &% Fhr B ERITRIE
(AES fd) it (+/-40us) | (+/-14T) (+/- 1)
576150 (PAL) — o n
1080150 1826 743us 20 54

Q@



b E 2T E

625i50 8 11 12 13 30

1080i 50 13 19 21 23 53

720p 50
-nn--

1080i 59.94 18 21 24 26 48

720p 59.94




F = 0 for Progressive System

l F = 0 for Field One Interlaced
F =1 for Field Two Interlaced v

V=1 VANC anking

Total
Number
of Lines

Per Frame

@9 BROADCAST DATA ANALYSIS
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= SMPTE 291M — [ J& Zch A A0 2 [a) 4% =X
— FE T ANC IR %
— IE T ANC s =S 1ahr &

= SMPTE RP291 — f5Hic 1 Ff & U5 A% 5
— N&F ANC il M€ 1 DID F1 SDID

F = 0 for Progressive System

Bt

l F = 0 for Field One Interlaced l
F =1 for Field Two Interlaced
A
V=1 |:: Vertical Blanking
_> | ] ]
Active Picture
Tatal Horizontal g
Number Blanking |2 :
of Lines 9 S e e E
Per Frame
V=0
v
— H=1 H
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Type 2

H P s+
(%% 255F)

Type 1
ADF — [t @ #iktr & 000,,,3FF,3FF,

DID — #4555, Bit 7=1, Type 1, Bit 7=0, Type 2
DBN — £ #ghfrF 5 —
SDID — #p 72 80 iR ]+ —
DC — #1124

H P Hd+, % 0wy 255
CS — I AN

(000h) &
\sil
CV

(3FFh)
(3FFh)

G

F

° ° ° ° °
Y bl
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SMPTE RP 291 Examples

» Defines a variety of standard DID and SDID used in Standards

Toda
g “

SMPTE 299M

SMPTE 272M

SMPTE 272M

SMPTE 272M

S2016-3

SMPTE 291M

SMPTE 352M

RP188 VANC
RP196 HANC
RP196 HANC
SMPTE 2020

HD 4H1 SinEURE
HD 402 SRS
HD 483 SEEURE

HD 484 SIEUES

AFD #01 (Bar Data)

LTC Timecode

Payload
Identification

Timecode (ATC)
Timecode (LTC)
Timecode (VITC)

Dodby Metadata

E7h (2E7h)
E6h (1E6h)

E5h (1E5h)

E4h (2E4h)

41h (241h)

F5, (2F5;)

41, (141,)

60, (260,)
64,(164,)
64, (164,)
45, (50,)

xxx /00, (200,)
xxx /00, (200,)

xxx /00 (200 )

xxx /00 (200 )

05h (205h)

00, (200,)

01, (101,)

60, (260,)

64, (164,)

7F, (17F,)
01, -08,

HANC

HANC

HANC

HANC

VANC

VANC

VANC

VANC
VANC
VANC
VANC
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BRI THIITS

AT

&K 525 525p 625 625p 1080i 1080p 720p
TFS 10, 273 10 6, 319 6 7, 569 7 7
A 525 525p 625 625p 1080i 1080p 720p
SMPTE 272M HANC — HANC — — —— ——
SD #EAEM C'bY'C'ry* CbY'C'rY’
%9, 10, 272, 273 %5, 6,318, 319
TAEEN TAEEN
SMPTE 299M —— —— — —— X HANC | fX HANC | {X HANC
HD #x N\ & C'b/C'r C'b/C'r C’b/C'r
7. 569 ET71T BT7H
FTAHEN AHEN AHEA
RP 165 EDH SAV Z &Y —— SAV Z B — _— _— ——
$ 9. 272 f7 $5,31877
SMPTE 352 EAV Z 5 EAV Zf5 EAV Z /5 EAV 5 EAVZfE |EAVZE | EAVZE
%13, 27317 F 1317 $9 32217 FOfT | 10, 57297 | 107 1017
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TEEBIEER A - CaptureVi

=  CaptureVu

ANCG Data Inspector
Name DID/SDID Presence @ Status ANC Data Packets for E7/—

ARBB27CC  OF-—  Miswng  —  E | sumvirenseasi o BEWSARI R 1 MiEdE

$299M Ctrl Grp 4 Missing StrmY /F2 /L562 /S1959
5299M Ctrl Grp 3 Missing StrmY /F1/L1/81928
At‘ N[y D 2. M2
5299M Ctrl Grp 2 Present StrmY /F1 /L2 /51928 n H e H U A N C
$299M Ctrl Grp 1 Present StrmY /F1 /L3 /51928 T
2

5209M Aud Grp 4 Missing StrmY /F1 /L3 /51959 EI;E I:Ij E](J t I A N C %& ;J;E /_‘IEJ
5299M Aud Grp 3 Missing Strm /71 /L4 /51928
5299M Aud Grp 2 Present Strm /F1 /L5 /51928
5299M Aud Grp 1 Present LG H7) AL (R

StrmY /F1/L6 /51928

StrmY /F1 /L7 /51928

5272M Ctrl Grp 4 Missing

$272M Ctrl Grp 3 Missing
View Mode: All

Format: SMPTE 299M Audio Group 1 Presence: Present
DID: e7 (2e7) Type: 1 Field: 1 Line: 1 Sample: 1928
DBN: 0 (2cc) DC: 24(218) Link: -- Stream: Y

Exp/Act Chksum: 2ec/2ec Error:

000 | 140 205 290 1bc 29c 180 200 107 29c 180 200 200 200 200 200 200
016 | 200 200 108 242 25¢ 271 138 102




TR ANC 524

» SMPTE 352M — P8R R Fa # il )

- ADF  000,, 3FF,, 3FF,
> DID 241, (41)

> SDID 101, (01)

> DC

o ANFPHIRE

o RIS AN

o AN HE
FEEWTELE

(000h)

.
Blt

Bit
6
Bit
5
Bit
4
Bit
3
Bit
2
Bit
1
Bit
0

(3FFh)
(3FFh)

FH 2

Kmﬁ (0) BUZAT (1)
4

FB1T (0) BLZAT (1)
B

RE T

RE T

P (5 3 %
(3. SMPTE 352M
% 2)

Type 2

4 /N P BE T
(%% 2551 )

FH3

RE T

1T Y IY BUbE
1920 (0) B% 2048 (1)

RE T

RE T

WU 2514
(& SMPTE 352M
% 3 A1 NOTE 1)

FH4

RE T
RE T

RE T

FASTEH 100% (Oh),
200% (1h), 400% (2h),
¥ (3h)

TReE 7

ER S DAY
8-bit (Oh), 10-bit (1h),
12-bit (2h), f£ & (3h)




SMPTE 352M

Present

Detail View Mode: Watch List

Format: SMPTE 352M VPID
DID: 41 (241) Type: 2 Field: 1
SDID: 1(101) DC: 4(104) Link: -
Exp/Act Chksum: 19a/19a Error: OK

000 | 189 2Zca 200 101
016 |
032 |
048 |
064 |
030 |

Tektronix
v

ANC Data Inspector

DID/SDID Presence @ Status Location

Field 1/Line 10

Time Elapsed Since Last Reset: 0 d, 00:00:38

Presence: Present
Line: 10 Sample: -
Stream: Y

SMPTE 352M L X 51 iy
R R

fez~ ANC i B 147 e s
MAG &~ EdE 75




B R 5 i — SMPTE 352M

- 89,

Video Session - 1 08 O- //fj—; *WJ }L/{:Jﬁ\ ﬁ && ﬁ\' ji—é_‘(: ( Aé&
Input: SDI A - 3Ga Data Collect: Running $ ,/fi:‘ %& j:E‘ ‘f% I:I ’ */—‘l_"\‘ *;_\' {E‘ 2 . 9 7

Signal: Locked Run Tim 0 d, 02:41:28

Effective: Auto 1080p 59.94 — YCbCr 422 10b — 425M-A 2. ] G b / )
Selected: Auto Format — Auto Structure — Auto Transport S
352M Payload: 89h CAh 00h Olh

SAV Place Err: OK Y Stuck Bits:
Field Length Err: OK C Stuck Bits: u C A
Line Length Err: OK h
Line Number Err: OK

m—m B Ch %ﬁf{%iﬁ%n%ﬁ? lg]/f%

Statistics Statns

RGB Gamut Exror 4 4

Luma Gamut Error 4
Y Chan CRC Error < 103616
C Chan CRC Error < 103620

Y Anc Checksum Error { 140 ; - O 0

C Anc Checksum Error 94 12769 22036 h

= 0, 1920

Changed since reset:  Yes ; ) Oh 4 : 2 : 2 [%ji —EA] (Y/C b/Cf)

= 01,
= #h&JEH 100% (0Oh)
= FEHRRZIR 10-bit (1h)

Cmpst Gamut Error i 579321 u Ah 60 / 1 h OO 1




AFD what Is It

« AFD - Active Format Description — (not Active Format Descriptor)
has been standardized by SMPTE, ATSC and CEA as a method

of describing aspect ratio and picture characteristics of video
signals.

* |t is to be used by broadcasters to dynamically control how down-
conversion equipment formats widescreen 16:9 pictures for 4.3
displays.

> In-house Down convert from HD to SD
o Set-Top-Box down convert and Display of HD as SD

« National Association of Broadcasters AFD Ready Initiative
o www.nab.org/AFDReady




Standards Documents

SMPTE 2016 — 1 Format for Active Format Description and Bar
Data

SMPTE 2016 — 2 Format for Pan-Scan Information

SMPTE 2016 — 3 Vertical Ancillary Data Mapping of Active Format
Description and Bar Data

SMPTE 2016 — 4 Vertical Ancillary Data Mapping of Pan-Scan
Information

ATSC A/53 — AFD Carriage in MPEG2

CEA-CEB16 - Digital Receiver Guidelines




Understanding ANC Data Example

* |t is to be used by Broadcasters, CATV, and Satellite providers
to dynamically control how down-conversion equipment formats
widescreen 16:9 pictures for 4:3 displays.

> |In-house Down convert from HD to SD
o Set-Top-Box down convert and Display of HD as SD

Type 2
- SMPTE 2016-3 — AFD 4 User Data
- ADF  000,, 3FF,, 3FF, Words
(max 255)

> DID 241, (41)
o SDID 205, (05)
o DC 108, (08)
o User Data 8 Words
o Checksum

@) ANC DATA MONITORING



Understanding ANC Data Example

« SMPTE 2016-3 - AFD

« 8 Data Words carry following information

o b6-b3 AFD code data bits: a3, a2, al, a0
o b2 Aspect ratio (AR) of the coded frame: '1' = 16:9, '0' = 4:3

Wmﬂﬂnﬂﬂﬂﬂﬂ

Reserved B8
Reserved B8
Bar Data Flags B8 Top Bot Left Right 0 0 0 0
f15 f14 f13 f12 f11 fio f9 f8

f7 f6 f5 f4 f3 f2 fl f1

Bar Data Value 1 BS
Bar Data Value 1 BS

© T© T©W T©W T©W T

Bar Data Value 2 B8 s15 sl4 s13 sl12 s11  s10 s9 S8

1
2
3
4
5
6
7
8 Bar Data Value 2 BS p s/ s6 s5 s4 s3 s2 sl sO
01 ANC DATA MONITORING



AFD a 4:3 coded frame

4:3 coded frame

AFD =°0010’
Box 16:9 (top)

AFD =011
14:9 (center)

AFD = ‘0011

AFD = 1101
Box 14:9 (top)

4:3 (with alternative
14:9 center)

AFD =0100’

AFD =*1110’
Box >16:9 (center)

16:9 (with alternative
14:9 center)

AFD =*1000’ AFD = ‘1111’

Full frame 16:9 (with alternative
4:3 center)

AFD =1010’

16:9 (center)

@ ANC DATA MONITORING 82



AFD a 16:9 coded frame

AFD =0100°
Box =>16:9 (center)

AFD =000
Full frame

AFD =007
4:3 (center)

AFD ="1010
16:9 (with complete
16:9 image protected|}

'|

\ /)

7N

coo) @es:
N
7N

iIJf___)L :D:x:
N
/ \

o0

N

\

gee

AFD ="1101
4:3 (with alternative
14:9 center)

AFD ="1110
16:9 (with alternative
14:9 center)

AFD ="11171
16:9 (with alternative
4:3 center)

|

/\
\/’

000

ANC DATA MONITORING

83



AFD: 1001
AR:l

1
- i@

AFD; 1000
.'\R:"

L
AFD: 1000 \FDH

AR:0 AR:1

AFD:1010
AR:l

AFD: 1010 AFD: 1010 R
AR:0 AR:1 AFD 1010
L F ik

AFD: 1010

. BRRIR , BERIE , Allan2218 AR:0
o Al SN E R R S HYIRE SR AR

e 27 MARCH 2017

84



AFD: 1010
AR:l

AFD:1010
AR:1 AFD:1010

AFD: 1010
AR:0

AFD: 1111

i

AFD:1111
AR:1 AFD:1111

KA vk

i BRRR
EIRI—TaPPT

e 27 MARCH 2017

85



When things go wrong

« One of the Biggest things that goes wrong is multiple AFD codes being sent
on different lines.

o Content is received with AFD on it on line 9 (Center Cut) and you place AFD on it
on line 11 (Letter Box). Now what’s a Decoder going to do?

o We can see what line or lines the ADF data is on.

Name DID/SDID  Presence Status Location

S5299M CtH Grp 2 E2{-- Field 1 f Line 9

S5299M CtH Grp 1 E3f-- Field 1 f Line 9

S52016-3 AFD-Bar 41105 Field 2 f Line 19




Center Cut on 16 x 9 material

* This shot should have been Letter Boxed not center cut
o The person on the right is missing, they would be talking to someone

off camera
I
;D\ - :: t
\ O = 3

I Nﬂ

16 x 9 original HD 4 x 3 Center cut SD




Letter Boxed on 16 x 9 material

» This shot correctly Letter Boxed not center cut
o The person on the right is not missing now

I\

B S S
D\ P
\ O = S

I Nﬁ

16 x 9 original HD 16 x 9 Letter Boxed SD




Center Cut on 4 x 3 material

* This shot incorrectly Letter Boxed not center cut
o The picture has black on all sides in the 4 x 3 Down convert

16 x 9 original HD 16 x 9 Letter Boxed SD

Pillar boxed
Produced in 4 x 3




Waveform Monitor

AFD: 16:9_ 9 — 1001 - 4x3 Pillarbox

.
= ! L ‘ [ L B i, .‘ ;
. | s . 2 - A - P
. 7l Tﬂl-l i i rTns : -
i B

¥ 95y .j..-_’ ,!fﬂ | [ l | Lil 1
- N - dg '




Status Display

Auxiliary Data Status

Anc Data: Y Present

CEAGOS8: Not detected

CEA708: Not detected

Teletext: Not detex

CDP: Not detected

V-Chip Rating: Not Detected

TSID: Not detected

CGMS-A: Not detected Broadcast Flag: Not detected
Timecode: isablet

SMPTE 2016 AFD:
Desc:
Bar 1:

Bar 2:

1080i 59.94 ID: WFM
SDI Input A Tﬂktl'ﬂnix
I

Ref: Internal




WS ( SD)

7

®A

,‘.

> Il

525|59.94| | “. "

- Tektro

4
A
[




BhE

5 B AT

Arcillary Doto Anolyzer

crAlkb E25-line (Auto detect)

F1 LZBA
F Ln Smpl Type Doto Interpretotion
1288 (1448 (EAL 3ff BEA BEE 274 <F1 L2Ba-><F=8a,.=8,H=1>
1|28 1444 (ARES3  |BA8 3ff 3ff 1fb 288 224 DID=1fb,DEM=288,DC=024
1 |288 (1458 (DATA 128 1eB 211 180 181 ZB2 81 Z2f538 BEEA | B2 14861 BAAA
1288 (1456 (DATA 284 288 188 2HE 288 288 3 BBREE BEAT | B4 BRAEEE BEAA
1|88 1462 (DATA  |268 1oe 211 2o 178 @3 81 Zebic BEEA | B2 1del: G880
1|28 (1462 (DATA (284 £BA 188 caE 2Ba £aa A3 BEAEA BEAT | B4 AAEEE AAAA
1288 (1474 (DATA 1cg 17c 211 2fz2 1=3 @4 A1 =2df33 BEEA | B2 27Ede BAAA
1288 (1428 (DATA (284 288 188 2HE 288 288 3 BBREE BEAT | B4 BRAEEE BEAA
1288 |1425 |CHESUM (145 z# oudio wucp z# oudio wucp
1|2@a 1487 [EMPTY [-———-———————— - —————
1 |288 (1712 [5AU 3ff BEA BEE 288 <F1 L2B88><F=8,.=8,6H=az%
(I LT 8 [ U ) g
1281 (1448 (EAL 3ff BEA BEE 274 <F1 LEB1><F=B,U=DEH=1>
1281|1444 (ARES3  |BA8 3ff 3ff 1fb 288 224 DID=1fb,DBN=EBB,a%=BE4
1281 (1458 (DATA 1oz 14c 211 leg 23e BB 81 2d335 BBEEA | ? 38fbc BABE
1281 (1456 (DATA 284 288 188 2HE 288 288 83 BBRAE BEAT | Bﬁ HEEEE BEaE8E
1|81 1462 (DATA  |218 11= 211 2do 287 @y 81 2cYE2 BBEEA | Bé Jo1ct BaBs
1281 (1462 (DATA (284 £BA 188 caE 2Ba £aa A3 BEEAA BEAT | Bﬁ AEEAR ABaEaE
1281 (1474 (DATA 188 2f8 111 230 chE 182 A1 Sbc2@ BAET | ©2 42e13 GOA1
1281 (1428 (DATA 284 288 188 2HE 288 288 83 BBRAE BEAT | Eﬁ HEEEE BEaE8E
11281 |[1426 |CHESUM (1o z# oudio vucp = oudio vucp
1281 1487 [EMPTY [-————-———————————




Line Select: VElank
Word Select: CrY1 CRC

Samp# Y0 Ch Cr Y1

1896 040 200 200 040

1898 040 200 200 040

"' | word Select: CrY1 CRC 1900 D‘_IU 200 2':.0 0‘_10
R 1902 040 200 200 040

100 00 200 200 O 1904 040 200 200 040

101 ol mo m o 1906 040 200 200 040
B R 1908 040 200 200 040
I3 oo 2o o 1910 040 200 200 040
19 0% 200 200 1912 040 200 200 040
BEom 1914 040 200 200 040
1928 000 200 200 3FF 191& 040 200 200 0430

1930 3FF 200 200 241

1918 040 200 200 040

1934 185 200 200 20A
1936 200 200 200 101
199 6 200 200 040 1920 3FF 3FF 000 000
1940 040 200 200 040

1942 040 200 200 040 1922 000 000 208 208

1944 040 200 200 040

15 o m 20 o 1924 228 228 200 200

ot m X oo 1926 180 1FCEENIT

1954 040 200 200 040 1928 000 200 200 3FF

: 1930 3FF 200 200 241
. . 1932 101 200 200 104
©151927 Press SEL to toggle 19343 185 200 200 204
A 1936 200 200 200 101
1938 2D 200 200 040

1940 040 200 200 040

1942 040 200 200 040

1944 040 200 200 040

194G 040 200 200 040

1943 040 200 200 040

1950 040 200 200 040

1952 040 200 200 040

1954 040 200 200 040

Tektmn/ix







ID: WFM7100_00154
Audio Input: Not Selected

625i 50 Apr 02 18:21:20 ID: WFM7100_Q 0154

SDI Input A Tektronix Audio Input: Not Selected
Ref: Internal 7




)

$5299M Ctrl Grp 1
5299M Aud Grp 1
$12M-2 ATC

Ty pe WatchList
ARIE B27 CC
§5272M Audio
5348M HD-5DTI
RP2010 SCTE 104
5346M
RP215 Film Xfer
ARIBE TR-B.22
512M-2 ATC
5334/RP207

User Types

1080i 59.94
SDI Input A
Ref: Internal

DID/SDID

Type WatchList
5299M Cirl
85272M Ext
5427 Link Enc
52031 SCTE VEI
RP214 KLV(¥)
ARIE B.37 Mob
ARIE TRE.23(2)
5334-1 CDP{708)
5334-1 Future

SELECT ALL

Presence

Present
Present

Present

T WatchList
5209M Audio
$353M MPEG(V)
§352M VPID
ITU-R BT.1685
RP214 KLV(H)
ARIE B37 Ana
ARIE TRB.23(1)
$334-1 EIA608
8334/RP208
CLEAR ALL

Tektmn/ix

@ Status

ANC Data Inspector

Location

Field1/Line 9
Field 1/ Line 62
Field 1/ Line 10

Ty pe WatchList Ty pe WatchList

5272M Ctrl RP165 EDH
5353M MPEG{H) 5305M SD-SDTI
52016-3 AFD-Bar 52016-3 PanScan
RDD3 OP47 Mult
52020-1 Ad Meta
ARIE B37 HD
ARIE B.39

5334 SDE

RDD8 OP47 SDP
RP223 UMID
ARIE B.37 5D

ARIE B.35

5334-1 Teletxt

RP196 LTC RFP196 VITC
RESET TO DEFAULT

ID: WFMZ7120
Embd: PPPP —
Anc TC: 07:19:11:01

A

TR ERegasl
NC #( ¥z

e
Ei FIA

NC %zt

E RP291 frifE sz
NC ##g M




[ Datalist View I

{D3.3 Mode Fa| | Video Format 1080i 50

Line Sample Cb Y Cr Y
| 1125 =4 | 1896 = 1125 1896 200 040 200 040
1125 1898 20 040 200 040
:—:'I 1125 1300 200 040 200 040
- 1125 1902 20 040 200 040
1125 1504 200 040 200 040
1125 1906 200 040 200 040
1125 1908 200 040 200 040
1125 1910 200 040 200 040
1125 1912 200 i -- 040

1125 1914 00 040 200

1125 1916 000 000 000

1125 1918 000 000 000

1 1920 F 3FF 000
1 1922 000 = S D8
1 1924 204 204 200 200
1 1926 124 280 170 N
1 1928 000 040 3FF 040
1 1830 3FF 040 2E7 040
1 1932 1C8 040 218 040
1 1934 192 040 104 040
1 1936 260 040 19E 040
1 1938 110 040 200 040
1 1940 250 040 264 040
1 1942 116 040 180 040
1 1944 200 040 200 040
1 1946 20 040 200 040
| 1 1948 200 040 200 040
1 1950 20 040 200 040

Goto EAV | Goto sav |

98



Display Select

1, )
o4

Tektronjx@
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LR MR
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2 E AN A E 5

- HDVG7 BX, DVG7 it
«  Flash-pop FF4
o« SRR B
.« WA

o ANV LR &

o HARITAHXT HE B
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WONFAME, E AR N E,
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Image Size Matters
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720x576
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Image Size Matters, How Many Pixels?




4K Standards

« 425-3 Image Format and Ancillary Data Mapping for the Dual Link 3 Gb/s
Serial Interface

« 425-5 Image Format and Ancillary Data Mapping for the Quad Link 3
Gb/s Serial Interface

« 2036-1 Ultra High Definition Television — Image Parameter Values for
Program Production

« 2048 2048x1080 and 4096x2160 Digital Cinematography Production
Image Formats FS/709

« 2048-3 4096 x 2160 Digital Cinematography Production Image Formats
FS/709 — Mapping into Multi-link 10 Gb/s Serial Signal/Data Interface

« 12Gb/s & 6Gb/s SMPTE Standards 2082/2081 in progress.

Q 106



SMPTE Standards

SMPTE 425-5 Image Format and Ancillary Data Mapping for
the Quad Link 3Gb/s Serial Interface

Combines four 3G-SDI signals in Quad Link 3Gb/s
o Link 1, Link 2, Link 3, Link 4

Image Format 2160 Line
o Uncompressed 10-bit or 12-bit

Supports of 3840x2160 or 4096x2160

Tile and Sample Interleaved modes

Support of 352 Video Payload ID

0 27 MARCH 2017 107



Four Sub Images

0 1919 1920 3839 1920 1919
0 2047 2048 4095 1 2048 0 2047
41
42
Sub Image 1 | Sub Image 2 > > Active
1079 L
1080 1122 N >
Im = Active
Sub Image 3 | Sub Image 4 1125 <
2159
Z = Active
L
Z| HANC |Z Active
Wl pata | Image 4

» Simple Method

* Need to ensure correct timing for alignment of Image.

* Requires large memory to store images.

108
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Sample Interleaved

0 3839 1920 1919
0 4095 12048 0 5047
010805/ 6 B “
3@@..@@ """""""""" 42 .
BABANANN— j> Z > Active
G HEEEEEE g
| : > > Acti
(11 )2)2 s )(s ]2 2]y 1125 x ctive
2150 BEEEEEEE
Z = Active
L
<>E HANC <>( Active
W pata |¥ Image 4

= More complex multiplex of data
= Simpler memory configuration and less processing delay

= Used for transmission and encoding

0 27 MARCH 2017 109



Mapping Overview of 2160 Source

s

I 'd
SMPTE ST 425-5 SMPTE ST 424
Data Stream Data Stream
One One
Sub I1mage S0 |
Data Stream Data Stream
Two Two f_J\
\— 3G-SDI Link 1
li”d_
Data Stream Data Stream SMPTE ST 424
Sub Image Three One
2 Data Stream Data Stream
Four Two
.
Source '*~— 3G-SDI Link 2
image
Table 1
( ) 4 SMPTE ST 424
Source image Data Stream Data Stream
Sub Image Five One
3 Data Stream Data Stream
Six Two (_J\
h
\— 3G-SDI Link 3
-
Data Stream Datfa Siream SMPTE ST 424
T Sub Image Seven One
4 Data Stream Data Stream
Source signal divided into Eight Two (_J‘
four Sub Images using M
2-sample interleave division — 3G-3DI Link 4
Sub images mapped onto two
Data Streams according to
SMPTE ST 425-1 )

27 MARCH 2017
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SMPTE 2081 & 2082

SMPTE 2081-1 6Gb/s Signal/Data Serial interface —
Electrical

o 594MHz or 594/1.001MHz

SMPTE 2081-2 6Gb/s Signal/Data Serial interface — Optical

SMPTE 2082-1 12Gb/s Signal/Data Serial interface —
Electrical

o 1188MHz or 1188/1.001MHz

SMPTE 2082-2 12Gb/s Signal/Data Serial interface — Optical

0 27 MARCH 2017 111



WFM/WVRS8000 Series

Eye Waveform
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8000 Series 4K Support

* 4K Option requires 3G and 2SDI option

Tektronix WFM 8300

* Allows customer to upgrade their current [
8000 series product to 4K [

« Combines 4 SDI inputs
> Four HD-SDI =
o Four 3Gb/s Level A& B

Jitter2 HPF. 100 Kix Align

......

« Combines Picture & Traces

* New Video Session display

| PICT AUDIO

* New Timing Display 2 g

« ANC Data monitored from Link 1 & 2
o Embedded Audio

Q s




8000 Series 4K Requirements

* Needs 4 signals of the
same format and timed together

Need 4K option key installed
Need 2SDI option

Nideo wesien

SOf A - %n Sagmal
Auto 1080p S0.54 - YOMCr 422 106 - 425M-A 2900/M Chye

|deally correct VPID

Maximum two traces available

ANC Data from Channel 1 & 2
> e.g. Embedded Audio

Demo with TG8000 and 2 SDI7s

e 114



4K Monitoring

= 4 Input Buttons
illuminated

= Picture Combined

= Traces Combined

= Limited ANC Data (CH1 &
2)

= Limited Embedded Audio
(CH1 & 2)

o i

Input Monitor Mode JUHD /4K Video 4

SyncVu Disable / Enable
B g 3D Input Type Off /..

Multi-Input Mode Disable / Enable

USB Unmount Press Select

USB Status Press Select

Thumbnail On / Off

3840X2160p 29.97 : W 83¢
SDI In Quad-HD T k - - PPPP PPPP PPPP PPPP PPPP PPPP
Ref: Internal e ‘l'on/lx £ Disabled
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4K Monitoring — 4 Tile

= Max 2 Trace Tiles
=  Combined Picture

Vector e T Bars: 100%

Video Session Page 1 of 2
Input: SDI Input 1A Signal:
Effective: 3840X2160p 29.97 (Det 3840X2160p 29.97) — HD SDI 422 - 4x1
Selected: 3840X2160p 29.97 — Auto Structure — Quad Link HD
Links 352M Payload Stuck Bits  C Stuck Bits AP CRC
A 85h C6h OOh 0lh —— ——— — ———— ——— — 6FODh 5BCAh

85h C6h 00h Olh 1E60h 89F1h

B
C 85h C6h 00h Olh 347Dh OSE3h
D

85h C6h 00h Olh AAFOh C7CEh

Ancillary Data: Y and C Present CRC Changed since reset: Yes

SAV Place Err: OK Line Length Err:
Field Length Err: OK Line Number Error: OK

Press SEL — reset. L/R arrow key stop/start. Up/Down change page
3840X2160p 29.97 ID: WFM8300

SDI In Quad-HD Tek . Embd: PPPP PPPP PPPP PPPP PPPP PPPP PPPP PPPP
| Ref: Internal e ll'on/]x el Disabled
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4K Monitoring — Video Session

|

Video Session Page 2 of 2

Statistics Status Err Secs Exr Fields % Err Fields

RGB Gamut Error 16 818
Cmpst Gamut Error 39 2447
Luma Gamut Error 3
Y Chan CRC Error
C Chan CRC Error
Y Anc Checksum Error
C Anc Checksum Error

Changed since reset: No Run Time: 0 d, 00:01:12 Running
Press SEL — reset. L/R arrow key stop/start. Up/Down change page

ID: WFME200 4K Demo

Disabled

Select Status button
Push & Hold Status to
access menu

Select Display Type
Select Video Session
Use Up/Down Arrows to
select pages

117



4K Monitoring — Timing Display

Input Timing To External Reference

Circle will be in the center when input
timing matches the Reference

Tektron/ix

Vertical Offset:
13 lines delaved

Horizontal Offset:
2197 us advanced

Relative to:
Analog(DAC)

Link B to Link A:
26.936 ns delaved

2 clocks delaved

Link C to Link A:
13.468 ns advanced

1 clocks advanced

Link D to Link A:
13.468 ns advanced

1 clocks advanced

Disabled

Select MEAS button
Push & Hold MEAS to
access menu

Select Display Type
Select Timing

Ensure EXT selected
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4K Monitoring — ITU-R BT.2020
SUpport |

= Select CONFIG button
S = Select SDI Input

- SDI Transport Type ITU 2020
Input Mode > Hy £
. SDI Input Quad SDI Mode SMPTE 240

DU e D Cami Sty Norw = Select HD Colorimetry

Analog Audio Displays

Strip EAV

Digital Audio Displays | —hroma

; . NTSC Setup % S 7
Nl o Inputs/Out = Select between
! P — ]Elual Li1.1k Threshold +-— 29 Clocks
Gamut Thresholds Quad Link Threshold |-+- 22 Clocks
ITU 709 or ITU 2020
Diaplay Settings
Measurement Settings
Aux/ANC Data Settings
Graticulea & Readouts
Network Settings
Utilities
Video Session Page 1 of 2
Inpul SDI Input 1B Signal: Colorimetr: ET2020
Effective: Auto 3840X2160p 24 — HD SDI 422 - 4x1.435 Gbpe Sq

Selected: Auto Format — Auto Structure — Auto Transport

r Links 352M Payload tuck Bite C Stuck Bits AP CRC
A 85h C3h 00h 0lh —— ——— — G0ESh 228%h

E 89h CAh 00h 41h ——— ——— — G0ESh 228%h
@ 85h C3h 00h 0lh —— ——— — 6392h 01AEh

D 85h C3h 00h 01lh —— ——— — GOBSh 228%h

Ancillary Data: Y and C Present CRC Changed since reset: Yes
S5AY Place Ern: Line Length Err

Field Length Err: Line Number Error:

Press SEL — reset. L/R arrow key stop/start. Up/Down change page
' 3840X2160p 24 1D: WFM8300_TEK-1

SDI In Quad-HD Tek o Embd: PPFF PFPP FPPP PPPP PPPP PPPP PPPP PPPP
Ref: Internal e tl’l)n/]x TC Disabled
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4K Monitoring — ITU-R BT 709 and
2020.-Support

Vector ' Bars: 100%

Video Session Page 1 of 2
Input: SDI Input 1B Signal: Colorimetry: EBT2020

Effective: Auto 3340X2160p 24 - HD SDI 422 — 4x1.435 Gbps Sq
Selected: Awuto Format — Auto Structure - Auto Transport
352M Payload Y C S5t P CRC
85h C3h OOh Olh C419h E260h
89h CAh OOh 41h —— 554Bh EDG5h
85h C3h OOk 01k — A783h 3E3Dh
D 85h C3h O0h Olh —— 554Bh EDG5h
Ancillary Data: Y and C Present CRC Changed since reset: Yes
SAY Place Err: Line Length Err:
Field Length Err: Line Number Error:

2 O 2 O 70 9 Press SEL — reset. L/R arrow key stop/start. Up/Down change page

3840X2160p 24 ID: WFMB300_TEK-1

SDI In Quad-HD Tek Embd: PFPP FPPP PPPP PPPP PPPP PPPP PPPP PPPP
Ref: Internal 2 tron/ TC: Disabled




Capturing a Camera RAW image

0% Black
10-bit Code-

Value

Slog1l 90
S Log 2 90
SLog 3 95
Log C Arri 134
C-Log Canon 128
V-Log 128
Red Log 95
BMD Film 95
ACES (proxy) ND
BT.709 64

3.5

35

7.3

7.3

ND

18% Grey
(20 nits
illumination)
10-bit Code-Value

394
347
420
400
351
433
468
400
426

423

37.7

323

40.6

38.4

32.8

42

46

38

41.3

41.0

90% Reflectance

10-bit Code-Value

%

636

582

598

569

614

602

671

743

524

940

65

59

61

58

63

61

69

78

55

100

e REVOLUTIOP‘EERNG

'HANGE




Capturing Camera RAW Footage

Specular 0
* Setup your test chart Highlights 18% Grey

within the scene

« Adjust the lighting to
evenly illuminate the
chart

« Adjust the camera

controls to set the

levels 90% Reflectance Super Black
White Black

o |SO/Gain, Iris, Shutter,
White Balance

0 REVOLUTlOPAERmG

CHANGE =



Capturing Camera RAW Footage

Specular 0
* Setup your test chart Highlights 18% Grey

within the scene

« Adjust the lighting to
evenly illuminate the
chart

« Adjust the camera

controls to set the

levels 90% Reflectance Super Black
White Black

o |SO/Gain, Iris, Shutter,
White Balance

0 REVOLUTlOPAERmG

CHANGE =



Capturing Camera RAW Footage

- WFM8300 e  Tektromx WM 8300
- Select Picture
Display
- RAW image
o Low Contrast “har) e

(DispLAY CAPTURE

e 4096X2160p 2396 ID: WFM8300_TEK0O1 —
1 SDI In Quad-HD - . Embd: PPPP PPPP PPPP PPPP PPPP PPPP PPPP PPPF |
MAIN Ref: Internal Tektronix = Disahled | PRESET

(0] _wew U’Ecmk =3 'Aublol ’GA"“"] swusj‘ [ ) =
P1 = —

e REVOLUTION- ER'NG

CHANGE -~



Capturing Camera RAW Footage

'——Ad] ust —————

- WFM8300 | | Toltromx wemsso
o Select Waveform |
- Select RGB = &N [2;3
Display | — '
> User Cursors et '— -
> Configure for | (o)
X (owrire)
100%
o Adjust the cursors o) e
to the 59% and -
32% levels for
SLOG-2

o REVOLUTION:ERING

CHANGE -



Editing Camera RAW Footage

« Using an Editing or
Color Correction
Application

« Adjust the video levels
with the color
correction tools

* Look Up Table

« White 90% reflectance
to 100%

 Black Level to 0%
 18% Grey to 41%

@ REVOLUTION:ERING

\NGE



Option PROD supports HDR and
Camera Log

« Simplifies adjustment
of Camera Log
= SLog

S Log2

S Log3

= C Log

= BT709

« Setup levels to :-
« 0 Stops for 18% grey

e 2.3 Stops for 90%
Reflectance White

-

0 REVOLUTION:ERING

CHANGE -



Camera Log Setup

* Push and Hold WFM (=8 o
button | im> @
= Select Dynamic Range | i v
= Select Camera Log [;“s%
« CONFIG Camera Log ]
= Graticules & Readouts - : :
= SDI Waveform Dynamic Rangqplas on ot ey
= Cameralog (coweic ) . (eurson)
= Select —
s S Log S - : PRESET
= SlLog2 | (v foror) Coew) feeron) (et ) (aimo)  (wess)  (Teve) | (omen) - anoiiinon
= SlLog3 _
= CLlLog
= BT 709

e REVOLUTION:ERING

CHANGE -



Option PROD supports HDR and
Camera Log

« Simplifies adjustment
of HDR
= HLG(1200)

ST2084(1K)

ST2084(2K)

ST2084(4K)

ST2084(5K)

ST2084(10K)

ef: Inte ernal

« Setup levels to NITS
scale

= 100 NITS reference white
= Latin (nitere = to shine)

ek I’Dl’l‘lx TC Disabled
(& (ww) feoror) [eer) [amo) (owwr) [(swus) (wess)
P1 P2 P3 P4 P5 P6 P7 P8

0 REVOLUTION:ERING

CHANGE -



QC In file based workflows

QC at Ingest

Full QC on Ingest to ensure
that the asset is trustworthy
for downstream processes

o= > 7 »

Tapes MAM
- CMS
DAM
R o EEIRES
I _

Files

A

#

QC on Archive

MD5 hash check to ensure
files retrieved from an
archive are identical to the
ones stored.

Post

Production

V4

QC after Edit

Check for splice/edit errors
after the edit process

= ) I
=p ) I
= ) I

= () I

Encode

» Transcode
Re-Wrap

QC Post-Transcode

Spot check Q.C. post-transcode to
check for any transcoder ‘hiccups’
and ensure distribution compliance

e VID202 AURORA AND HYDRA PRODUCT 130
UPDATE



LN,

- WFM 1 WVR &%= 5 A

e MWHAXE
o InEETE I E AR

. FRGEP R
o BT YRR

o FH CaptureVu BEFFHHrEFE
MHP{ES ( Troubleshooting and

Anal

zina Diaital \

Monitoring Surround-Sound Audio

Tekironix

LSRN £ 15

Physbcal Laper Texing of Sere Cigtsd Sgraks

Multi-standard, Multi-format Waveform Monitors
» WFME120 « WFM7020 « WFM7120

(SIM Opt

* Features & Benefits

Simuttanecus A/B Input Suppart
Extands Munmnng unctions

Full Dual Link Suppaort for Hi
ol Brechidton, Foat Pmdug':n

Multi-format, Multi-standard Waveform Rasterizers

» WVR7120 - WVR7020 - WVR6E020

WVRT120 WVRT020

The WRT120 offers tha complete range The WWRT020 provides an ideal salution
of options of the WWR product family. It for basic menitaning of HD/dual-ink
provides high-perfarmance monioring wideo and non-compressed audio.

and maasuramert for applications
invoking HOvduaklink digial video and
A variety nf Andin tunes

It pronddes flexible cptions to manitor
different cembinations of dualirk, HD/
7 digital and composite analog video

wilable audio options offer support for
log and digtal audio in embeddad
AES/EBU formats.

WRE020

2 WVRE020 can moniar SO digital
feo, NTSC/PAL analog video or bath
leo formats. Available audio opticns
r support for monitoring digital audia
mbedded and AES/EBL inputs) and
ialog audio

*> Features & Benefits

The WRT020 Series Offers Andlog,
501 and Dual-fink Monitoring
Gptions in One Platform

The WVRT120 Provides Options for
Hummerical and Graphical Display
of A Delay

- Simianecus A/B Input Support
Extends Manitaring Functions

- Caprs\u® Al outo Store
and Compare Div

OF the, Reboneuted Slgna\
tandard in WYRT12

- High-performan:= T e and

Help Cuickly Resolve Difficult
Quality and Rekiability Froblems

Fassive Loopthrough Inputs Allow
for Transparent Wemioiing ot Any
Foint of the Signal Path

sktronix Ses and Solve™ Displays
Feolmans Camplince Vericatizn

ul
Foveate haplay

A Variety of Remote Interface Capa-
ilties 1 Facitats Cenvalized
Monitaring

Excepicpal fuio Woritoring vith
Qpgons fa Analeg, Dol and

Retnt e e Efr rifying
Multi-channel Audio Content

Instrument Presets for Cuick Recall
of Commanly Used Configurations

Digital Cursors for Frecise Time
and Amplitude Monitoring

Closed Capion Deceds and Diplay
Capability Helps Operators Quickly
Verify and Comect €C Erors

Standard and User-defimable Safe
Area Graticules Facilitate Editing
Tasks and Reduce the Need for
Format Conversions

» Applications

Manitaring and Compliance
Checking in Video Distributon
and Broadcasting

Quality Control in the Video
Production and Pest-production

Equipment Qualfication and
feshosting n the nstlation
and Maintenance

Facilties and Syyems

v,

Tektronix
Vs

Enabling Innovation




