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<> Nielsen

The Gauge

Nielsen’s Total TV and
Streaming Snapshot

May 2025

Total Day | Persons 2+

Streaming

44.8%

* Disney includes viewing on Disney+, ESPN+ and Hulu SVOD
* Paramount includes viewing an Parameunts and Pluto

* Warner/Discovery includes viewing on Discovery+ and Max

Methodology available @ www.nielsen.com/thegauge
Source: Nielsen Matianal TV Panel plus Streaming Platform Ratings

Copyfight © 2025 The Nielsen Company
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HTTP Server

MPD

DASH Client

DASH Representation #1
Resolution : 192x108, Bitrate : 86 Kbps

EEE DEE

Segments

MPD Parser

DASH Representation #2
Resolution . 256x144, Bitrate . 156 Kbps

Segments

HTTP GET :
Segment Request

Adaptation Logic

.
.
.

HTTP Media

Segment

DASH Representation #N
Resolution - 1280x720, Bitrate - 5468 Kbps

Segments

Response

Client Player
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2.5. dash.js
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@ docker oAsH
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@ docker —
HTTP Server
© FastAPI
MPD MPD Parser

Representation #1
‘ Resolution : 182x108, Bifrate - 86 Kbps pdaptation Logic
E Enooding o Merge & R
%W(‘;;':wn‘ /3aa.zcﬁa:¢ign:nssnm > ‘ P mz;n)“x ]][ Segmants :H:”]
- HTTP GET -
T Representation #2 Seament Request
Resolution ; 256x144, Bitrate : 156 Kbps HTTP Media
Feature Analysis Optimal
encoding parameter Segments Client Player
Al-oased Encoding
Faramater
= Optimizalion Sagment &
(GRFMaxrate) MPR fils araatian Representation #N
Resolution : 1280x720, Bitrate : 5468 Kbps
Segments # Firebase
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HTTP Server

O FastAPI

MPD
Encoding %FFmpeg

Representation #1

Segmentation Encoding to .ts

A 4

Resolution : 192x108, Bitrate : 86 Kbps
3 Merge & Remux
(2s) (360/480/720/1080p) (.ts -> mp4) D D D Segments D D D

i T Representation #2

Feature Analysis (_)pt\ma\
encoding parameter

Segments

Motion Vector

Resolution : 256x144, Bitrate : 156 Kbps

‘ MP4Box ®
Macrablock Al-based Encoding h 4 L]
» Parameter

4 Optimization Segment &
W (CRF Maxrals) MPD flle creation Representation #N

Segments

Resolution : 1280x720, Bitrate : 5468 Kbps
Spatial Complexity

J8 8 MHE 8=

A B INZ 2E TRIR MOUAYS HIHE YA

B, 2t MABES X ZHYS IframeS R BHS FA Qe
2 MORIES ¥y 54 53

A BN UE, EA222 2 Iy OlE HOIE, 3UY 2XE x5
3. 94 93 HNY oY

A MIBIEQ Y4 SHS YL AKBE CRF, Max rate 05
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B. SHMEZYE 2} NJOAHE Q13T - 360p, 480p, 720p, 1080p
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@ docker pagy ciient

=== dash.js ETI::':"E

MPD Parser

Adaptation Logic

HTTP Media
Client P|ayer

1. dashjs 2t0|=2{2| 7|8t H& AER
A. MHOA MPDIIY CtRZCE
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D. MEiEl MNIHEE URLE S CRZE EMH, Media Source
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8t Canny Edge Detection2 M 7t9| gradientE FHsl1 AAHS 7|&22 GAE
mrepotct, otef mo=z Qls| HA MOl &2 X2[x[H pixel 240| B|WH FEZHA 3}

O, 71871 ¢40| eAEE g7l €80 EAdE 45 + 8l
3.3.3.3. Edge Detection - Local Binary Pattern

LBP O|O|X|= 0~9 AtO|9] gt22 O|RO{M U= 90 7MtE+=F FH HEd Aol X
O[7t LtX| Gk EEreH O|O|X[(H{Z)0|1, 00 7t7tE+F ZAH0[2t TE

O[&3t0| LBP £(0| 3 O[5t2l HE =& TAH HE += LI+ Z2 2| Edge Density
£ ALtetot

Local Binary Pattern (Full Image) Local Binary Pattern (Full Image)

- w2 o Ceti oma ¥ wﬁ
“ 2

T8 25.1BP Hl
3.3.3.4. Pixel Entropy
FotHom ZUY =yEES

Hot7| Qs "HAN SHE=E FESCE 7|EY 2ES

—

A

2HZ2tAIQF EE{Q T TS 2557 7S 2 A Pixel Value Histograms 2HEO] 2
EZI|E 78| Pixel Entropy2ts XEES Ho|gtct FAo| 7MY 22X 2S42 4

A 20| CHYSHA 232 = Pixel Entropy/t S715t= 8-S EQICL

6. Pixel Value Histogram 6. Pixel Value Histogram

Statistical Infantation:
5

o
156 160 5 00 250
Pixel value Fixel value
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1% 26. Histogram H|u

3.3.4. G4 OjE} Glo|H

-

b HEt CIolRH 2= Fd2 dfef=(width, height)2t Z2f ¥ 20|E, & ZO|E E¥

e 2X OTte] FY ANz

MIHEES 2= HRI2 28 Al OHX9 MOHEE 2z OJRte] orF X2 MIAHER
=]

=2 E L of2eh OiX[g MOAHES2 MIH
== =
2 ZFE0 X2 SAE ¥7| "Lt
Histogram of duration Boxplot of duration
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CBR (Constant Bitrate,
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VBR (Variable Bitrate): &4t
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ABR (Average Bitrate): 212 1H7H0|A BT HEZOEE
QrEMA SR ZO0 M2} HEZO|EE =
CRF (Constant Rate Factor): ; SFXIsH= =
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2 N9l SE= g4 AE2Y Al 3HE XSIE 23t HIEO|EE REXOZ Hf
=0t AL 2 2HAI7|= AOICt O|F 28] CRF (Constant Rate Factor) QIZE
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=
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of, HEHE2=Z O|0|F MEX BHE XotAZ & UL
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|5HX| I8 CRFQt Max rateE Z& 3t Capped CRF HAIS H

2tA olgfet 2ME & =
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=
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2 ZZNAE TSI Co|EHAlS dd3UCt
CRF 1 XA 2] —
Max rate 1 SEST A
CRF 2 N
— EARH E02 |—
Max rate 2 =
_— =X =™t
CRF 3 %/ CRF, Max
HOHE Max rate 3 [ PSNR ZEEH En 3 L rate
—_— SSIM
VMAF
CRF 4 ZxxEx Al 4 |—
Max rate 4 SESE 204
CRF 5 DRIZET 2T —
Max rate 5 SESFAAS
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2l 30. 2™ HO|HAl Mo =2 MA
1. & MOAHE 2 (Segmentation): #& H|C|RE 22X o] NOAHER 2

2. It2tolg =% 7|8t obE 913 Y(Multi-Pass Encoding): Zt MIHMEO| Cisl OJZ|
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dolEl Helo| CRF2E Max rate LHEtO[E =gt 2 QAGS FHSHCL

3. VMAF E=+ A HIEZOE Y dd& ZE HHol A3Y Zu=0 sl

o —
VMAF B2} W HEZOEE FHSIH 7|FtCl.

4. XA mieiojlg MY FFE 20 F, X400 HIEYO|ERE ZH VMAF B
(0 S TASl= (CRF, Max rate) ¢S st MIHEQS| xX mizto|lfHE MH
SHC} oI EPS% = H e MOHES| AN EM 4t XA CRF XX Max rate)

3.5.2. EF I} (Video Quality Metric)

o2l golsl 23 ni2tojHz Me|E MIAHER AEute| A[ZH Xo|E dEwl 5t
X XstfjofF oiCt ol EE HI7I "8 F, PSNR(Peak Signal-to-Noise Ratio),
SSIM(Structural Similarity Index Measure), VMAF (Video Multimethod Assessment Fusion)
7t 7+ del AR L

3.5.2.1. PSNR (Peak Signal-to-Noist-Ratio)

PSNRS &% H|C|Q Aol Ath 7Hs XD 3
te| Hlg& FE5= 82 E7I X|&#O|C} O] K&
M& XHMSEE 7|Ete = ALtE|DY, A 4t0] Hlw A Mo
HME5t7| £t 2Lt PSNREZ 27t AlZH A[AEIHVS)el S&et §d& BHESHA| X5t

—

of, X QI7to] QIX[St= - 2 LAY = UCH
3.5.2.2. SSIM (Structural Similarity Index Measure)
SSIME 2 Qamt olaE FY o] PXN QAME ZHste 2Ig

o
X|#= 2 Z(Luminance), B2 (Contrast), TX(Structural)?| Al ZtX| =HO|A 0|0OJX|9
QA S A AFSIEE SSIM2 PSNRELE Q1Z7F A[ZE A|AEI(HVS)

4745k} 0]
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S HEeA wrsRet S

g ef=0f HSICH=E BEOl UL

3.5.2.3. VMAF (Video Multimethod Assessment Fusion):

VMAF= Netflix0lA 7ot 52 87t K22, 02 7|2 2 XEsSS HUHEez
st Q17tel AN FH HIME JtE 2 Bttt VMAFE CHS3F 20| S2fottt
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- Spatial feature extraction (374

v" VIF (Visual Information Fidelity, AlZt ME SAZ) 212 M0 71X H

H¥O0| o1FY = ottt B BELJ}EXE It
v M (Detail Loss Metric, DLM): Y&2| C|E|LO| At2tX|AHLE SEISX|=
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- Temporal feature extraction (A|Z+&

o
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Jhu
[

v Tl (Temporal Information): $1X| Z{ Qo] £ 0
2 ?IX 255 Husty EotLt #HaFH )0l JURA=X 58, A4
OrAZ 2atE BHEshy| e A&
2. Frame 2f|#: Spatial Pooling & Fusion
- DY W S 2 1EA0AM H2 ot =YY el 2E =58 eSS
Sz Aistol =Y Ml VIF DM, TI tHEUS &E

- SVM prediction (Fusion) EEiI%I CHRI2 8% EduUS 2HE SvM HAl

3. Video 2i|#: Temporal Pooling

AZHE EE: 2THAOM AHAtEl R E Z2f| ol M(per-frame scores)E LA
L0t StLt| X|F CHEZICE ALt
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1EHA:
1.

2.

2CHA:

1.

EH CRF EH

2 e Sd MIHESR BAME CRF 2t #HRl(18~43) =H|
Uhe ol El ZH|E WA MIMES CRF18,20,22.. S 2E CRF 2422 22
13 d, O] If Max Rate M2 None2Z X|J5}0] CRFO| F&kTt é"o"

ds £ 2249 & 2E ZoE0 o5 VMAF B2t HEZ0|E &7

ZH CRF B 5d 20 J0M 'S8 VMAF 55 TESIHA HEO|ETL

%™ Max Rate EfM

U ITAOIA AFSHE 2R FY MIATIE, 10N KOt XX CRF, Y&
%y MIBMEC WP HIEYOIE, FR H|EYO|E0 HET S4Multiplier)
% (1.0~3.0)

She QIR P4 MIBMEES AX CRF2 DY A, 52 HERIID AME

ds 58 229 & 2E Zo=0 ol VMAF B2} HIEZO|ES CiA| =
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!
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o
m
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°
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700k 5.99M 0.80M 88.57
800k 6.71M 0.89M 88.94
900k 7.42M 0.99M 91.48

1s Averaged Bitrate over Time (CBR Encodings)

22504
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1500 +
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250 4
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Time (s)

2l 33, CBR H[X

CRF QIF YL CRF 20| Y242 VMAF M 4=71 £716t1 HA H|EL0|EQ}
=

o et B EYO|EZL HEHX|H VMAF

ol =27 Yo HEZOE |VMAF ®=
e 12.40M 1.65M NaN
CRF 31 7.13M 0.95M 91.71
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CRF 33 6.03M 0.80M 87.42
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1s Averaged Bitrate over Time (CRF Encodings)
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3.55. ZE 75 Ol =&

3.5.5.1. RandomForest 2%

B ZYAE(RF)= Decision TreeE O 7§ =0 at&5ots A4S ZE-O|CH ZHE &
HAEE EY SREE MISIEZ ofM0| Hud 0 22 Go|HAIME HE A Ol
ds2 EQICt

st 2 BYo| Y52 g 2,

Metric CRF Score Max Rate Score
MSE 2.79 2003725.30
RMSE 1.67 451.35
MAE 1.29 299.44
R2 0.26 0.60
CRF 23 ds52 HMEX|D Max rate= MAE 2972 d50| £X| UCtD HZtalCt
LS M50l € EMR
1. 2%t Max rate 2™ H7{LS: Max ratee= Ehad| H|C| 29| A|ZXN EX OO
2 ZEEX %0t 9= Ao, B CHO|A 52| C|AY &8, |st= H]
EAEZ oEd g1 Q3 S8 5 CHYs 2 Q50| EHNCE Mz
xtgsto] ZHECH 2Lt #X) input features YU H|C|QO| S4B ggo
OE, maxrate 20| FHS OXE oF MO EH FYEIb TeE 0 UK o}
Hegs| o] ofgct
2. HOIEQ| CtAd A 23 &= kbps ~ =8 kbpsHX|2| §2 max rate He=

HO[E Ao XMH|EO|EFE LHEZOIEZX| Ctefet 213E 2FO0[ ZEE[0f

ASS o|O|tCt Ttk EY Max rate 7+7+2| H|O|E{ 7t £ FSI7LE, Max rate &
EZIt EYsICtHE 2E S50 o{2E £ RUCH

f

3. ME EYH2E ZEO otA!: HTj ¢13E nfZibjH XYzts HHEEH0|D =
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CRF Feature Importance
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Max ratel| Z|M3t0|= F= Skip Macro

edge density, direction entropy 52 §d &7}
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andomizedSearchCV 2 S
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H =
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21}, otel <& 1>0f MA[E StO|mIt2tols =goA 7Y
| SUCH maEtA oS

o
L

RandomForest 2 &9 1Mo =2

OiE[ AROl=, HE oY 37

1

= UL,

EtM3SL= Grid Search

andomizedSearchCVE X|HEl H

=8 of0] WX 43S sdStEE, H

te SENOR BMOIH ZHO| SE ZAMH2Z HOpHCE

Holt 48 ds

g-gsta ol 7|

OFO| T2+ 0| B CRF Max rate | &

(Hyperparameter) model model

n_estimators 100 500 YaEZ FAHStE AHEE E2l9 M=
min_samples_split | 2 5 TEE ZY57| flot xa ME =
min_samples_leaf 1 2 2= BT 57| 3t XA ME
max_features Log2 Sqrt ZHo| 22 floh nafg Ao mXol £
max_depth 40 None EZ|o| =i Z0]

H 1 RandomForest StO|HIt2t0|H F'd Zat

3.5.5.2. XGBoost
XGBoost= O{2] 7He| SAHAE EZ2|E |0 AL8St= 48t ddE La2|F0[Ch O]
M Eeg[7t E8 X0 g E27 HS0IH =AHeE QXS Eats] LiZCh ot

AHel Ve 27 0 waD,

=
HOIHE LHR= =AM 7t d=kls €125

et

=13
=]

s

H HE0| XGBoost= HY S OfLf
Ct.

Metric CRF Max Rate Score

MSE 2.57 176690.39

RMSE 1.60 420.34
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MAE 1.22 288.81

R2 0.56 0.60

H 2. XGBoost 2 HEI}

e ol0|m mfef0lE /<

Sto|mmt2t0| E CRF Max rate | 29
(Hyperparameter) model model
subsample 0.8 0.8 ZI E2|E OtE I RE% MEE HE
n_estimators 400 200 YaES FHE oANEH Elo i
min_child_weight | 10 10 StLbe| 2l= Eof Eaoh xA%he| Ho|H
tEK g
max_depth 3 OlA 2FE Eg|7t JHE = U= ZHOf O
learning_rate 0.05 0.1 Zt E2|7t O] Eg[o] XE HAES= H
L
colsample_bytree | 1.0 1.0 ZI E2|E OtE I TN S48 25 A8
o =M BH BN
XGBoast CRF Model: Traiing vs, Vlidaton Loss XGBoost Training us Validaion Loss
\ i ey \ e |
08 ——— T

e

10 20 30

Number of Trees (Boosting Rounds)

H 3. XGBoost CRF &4

80 0 20

E 4. XGBoost Max rate &4

st
=

+

MLP REIE OE TMAEE ZEZ YUHB(Input Layen)dt =S (Output Layer) ALO|Of
StLp 0|42l 24 B (Hidden Layen2 Est= 215 MELYANN)Q CHEXQI &=d #
ZOICt 2¥3l g+E S HMYEe TostER, ST HMY #HAE ButEeR
st = Aot DES| ST Lot mietolE 47t Bot B2 ¢o| 23 HIO|HE ERE
SHCE,
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Metric CRF Score Max Rate Score
MSE 342 179137.37
RMSE 1.85 423.24

MAE 1.42 300.13

R2 042 0.60

H 5. MLPRegressor 22 Bt

e Sto|mmfeloly F'd Al
slo|mmt2fo| E CRF 2& Max Rate 2 & | M
(Hyperparameter) | XXM gt =i
Solver Adam Adam 715X XX =E 2 SE|OHO|X
Learning_rate Constant Constant StEE2 =8 WU d=2 |5t
L HiA
— o T
Hidden_layer_sizes | (80,) (100,) Dool 24UE X
Alpha 0.1 0.001 L2 st 2=
Activation relu relu 24HB0A AT Hd3t ot
H 6. MLP sto|mutztole &4 Zat
o =3 &4 N
MaxRate MLP: Training vs. Validation Loss . CRF MLP: Training vs. Validation Loss
1 \ | vascation s s oz | e s Y
|
51 0.20+ \
203 g |
— e — 0104 \\\¥i‘_

® Max Rate A E Oz
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True Values vs. Predicted Values
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[segment _© 640x360] CRF=34, maxrate=2073k

[ segment © 854x480] CRF=34, maxrate=3688k
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