ICS 35.040
CCS LT

i = E

T/AL XXX XX—XXXX

Fllu\*i* ;f Jufl:#’r.[Eéﬁﬁq
487 REFTEE

Information Technology — Visual Feature Coding

Part 4: Deep Feature Map
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ARICAFHE IR GB/T 1.1-2020 (ARAEAL TAES I S5 13R5: ARIEALSCIR R S5 F FIE AL U )
LE R

ARICAFRT/AL XX XX-XXXX (7 SR PR ALt ) 19564857 .
THTERAR SR L A 0] e S M) ASSCPR ) AAT LA AR 51 & IR 54T
AT T — AN A BB ML BRI s I B AR TAREA1ER
AT i ATk B AR R IR B I 1

AERIP B B MBIRSEIR S, AU, OB EIBRER SRS B
AR 2 T

I (R P 4 B

MHWAT, HEHH—RN TR ARY R, 5 SR RBA R AT, IR B
AR EN: Brel, BT, Alex C.Kot, Weisi Lin, #7530, 4k, =ik, Hi%,
ERE, THFE, B, OGS EBEH.
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AXHNEBYMRITTER, FRTEARXMN, a5 REIXX . XXRIATXIIER
EMEER. EMBIRAT .

CNxxxxx. 1, XXXXXX;

AXHNEHBIENTIZENNEL T, BERMFSEELTEET S,

ZENFEAEBAXHFNR BRI, EREEFRIEAESIEATERNER
FEET, MEFIRPFTHTRA. ZENFEANFREEAXHNLHIEER. 18
RKERTMUBEUTERETIRG:
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BEREAR MiFIEdmeg
F 45y REFTEE

1 3eR

AFRHERTE T R IATALSS DR 4R U R AL B Rt i 2 A s XA e T AL
ABRETE T R b B e R 28, R, HBIRE.

2 M| A

ISR T A SR R AT . e H IR S DR S, S6E B IR IR &
ATFAICE. FLRAEHMIRGISCH, R (BEIra B s) & 430t

High Efficiency Video Coding (HEVC) Test Model 16 (HM 16) Encoder Description Update 13,
ISO/IEC JTC 1/SC 29/WG 11 N19122.

3 RiEFEX

FANARIERNE SGE T A S
3.1
#RA08E encoder
SE B A I R A S A4
3.2
%% pixel
JE G UG B R R i NRoT, MR RS A ARG B A A,
3.3
REML deep neural network
ZIEZ 25,
3.4
REYFERE deep feature maps
2ot TR B AR 28 B B 1) HA 1 SR B R ik &L

4 ZERETE

N 4TS T A S

ResNet: JREFHRZM 4% (Deep Residual Network)

VggNet: Karen Simonyan %8 2014 442 H A R FH W 245 4544

ReLU: Z{E35 K%L (Rectified Linear Unit)

HEVC: ITU-T ¥4Hi%aH5 % % 20 High Efficiency Video Coding W47 & 45 b7 e
YUV: i YUV B a5 & R
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AVS: Audio Video Coding Standard 23K [E H FHlE, A B FHHE =B & 055 i i
R

5 4%E

5.1 #Eid

AHR Gy bl BB ST e S B CHE 5 Fllpythoni 35 EATREH Rk ISR S
CEBAEREAT TR 3L, BRI, 207 9 S AT EUNOTT IR .

52 EREER
HARBEAFE LIERL,
F1 ERBEREX
BARBEF E X
+ ykizE
- WFEE (TOLBEM) BEU (—ICHSsET)
x Tz s
ab WinE, FRalbIRE. W] ER iR
/ R, USTORIBUE 7 I akbr. BN, 7/4FN-7/-48RMT A1, -7/AFN /-4 8 %1
+ Wrykiz A, R CEIRTE I A A
% ST, MR A T A

b
> fG) | amsEhady (fb) wpERE, () wgm

a%b BOZH, afRDADRIAREL, Hoha b2 IR
Sqrt a5

Arctg JIEYhsRE

Arcsin A%

Arccos RARTZIBHE

Abs W

Max N e
Min e/ IME.
tan EYisE

5.3 ZIIZEAF

AT E LR,
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®2 BEEEMEX

BRIz HAT E X
a&&b afbZ [E]f 5184815
a | b afbZ [ 2 4R iE
! FH AR

5.4 XRIZEF

KARIBAFTE LIRS,
x 3 XRIBEFMENX
KARBHAT E X
> KT
>= KT E&T
< /N
<= INTEEET
== T
I= AEF
5.5 (IZEA
PLB B E R4,
x4 MEEFEX
RLIBFAF E X
& 525
| HiEH
~ WUSB 5
a>>b FrabA2 A MD BRI AL, S bIER & LIS FE
a<<b FFalA2 A MD R EFR I TE S Ze b L. S bIIER & LB H

5.6 WA
MRS e RS .
%5 BEEEENX
¥ (EREY = E X
= IRAEIE 54
++ BH, e Tom e 1 4T AR, 6 EIE SR ek
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- PR, AR Fa=x - L Y TR I AR, 78 Bz 5 SR A Bl
+= BHINFEEME, Flaix+=3M% Tx=x+3, x+=()HY Tx=x+(-3)
= HIBSEEME, Bli-=34TFx=x-3, x=C3)MHY4Tx=x-(-3)

5.7 Lg%, BmdiEmAa i iZagiR g%
5.7.1 LRiEEHEIR G £

MRIBERAR T ERPICES . MRAEE T EZ MR IOR, BMEATREE 4
T (A NRIL RIS, I EREERR NG ) | EETE SORTA . 5 IR
PEE IR A BT HRIIR.

FEAFLLUR, AIAEE R Y B CR S R A AR R, XA AR AR A R
IESCH AT TR/ NG PR R G PR A4 . K5 TR 0748 & TS 24 11 A
T R EVE L, W] TR IS S Bk Es 1 . /NG PRI SL 78 & HAEE TR /)
TR

TEYETCE AR BC AR AR SAE R BT 5 BT E 2 18] 1) 3¢ R AR IE SCH B . A sl
BT, ZESRMA. O — A TR A R R IOR, AR AR
HEIER, WAl a2 KRE 7.

TR R R 5o e e S et T 31 R 7 1 = = N w1 O N+ e ) O 1
“Ox1a”F R AE“0001 10107,

251185 /) h0F/RFALSE, JE0#/RTRUE,

EVERIIR T I G AT B LB REER,  PIHIIA iEk BR A S 4 i i

oA THREE ORI B 1. 2Bk o R B, Fom AL R R T

& 6 IEEHIARR ARG

RN L]

PR E—NETRURITIASRT, S RHNEROCRIAATE . RAMBE, T
T4 AT, */

syntax_element ue(v)

conditioning statement

PREFE SRR NE AR E AER, YR EAE AR, ¥/
{

statement

F*“while” g 4]l i condition/ 2 #5 A TRUE, A NTRUE, W HEE ATIEIA,
B #l|condition /N HTRUE, */

while ( condition )

statement

/*do ... while”{HA) FEHATIHIME—I,  RJ5IliKcondition)e 75 A TRUE, #I5#
NTRUE, WESHATHREMAE, E#condition /N HTRUE. */
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do

statement

while ( condition )

/*4f L else” i) B Se i condition, ISR MTRUE, WHAfTprimarYi&a), 750
Pifralternativeif ), ANRalternativeif AR TFEMAT, FEHTHY“else™ B4 FIFH X
Halternativei®/m) i Z0&, */

if ( condition )

primarY statement

else

alternative statement

[E“for 1B/ | Fe S TinitialiE ], SR )5 ik condition, UMM conditon’TRUE, N
55 ST primar YiE ] Flsubsequentifi) B F|condition N TRUE, */

for ( initial statement; condition; subsequent statement )

primarY statement

BT RERIAEAD L ] SCE RN C 1B F ORISR
5.7.2 &

PATR BRI T itig . (BE MRS &5 v ArAE— AL FR B, XS i A3 o 2
AR — AR AL sRECH B KA RS AR SRR, B A 2R

next_start_code()

AL FH N — AT, RO e G B AT 2 0 55— kAL
time_tag ()

BpE A, BAREREA E LEEY 6.1

feat map_sequence header ()

FREE P23k, A fny e CILEST 6.1 |

feat_map_data()

IR PR, BRI R LS 6.1 .

=i

quant_partitions ()
FRAE P G B AR P A k) o), AR R 8 L&Y 6.1
repack_order_list()
FHOE I S B B AT AR PR T R B 51, A RR ) & ISR 6 & 17y,
5.7.3 #RRF
MR TR BT R, WRT.
R HRE
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iy B
b(8) —MEEBUER T . TSR i o Kread _bits(8) 3% [l (AL
f(n) WURF (AL HE Sen > LI 7. ARATI A pht b Kirread _bits(n) 3R B {ELALE
r(n) EZ A0, fRHTIE AR h PR Klread _bits(n) )1 [ {F AL E
u(n) nfi FEAF SRR AR, AR vy, SR HAE O CRERE . AR AR

PR % read_bits(n)IR IMEREE,  12%3R [HE = e T — 2R

5.7.4 {RE. Zi-FkriHL
ARFRAy E LN IEE T, FEEE TR AERAR T A IR (reserved) B« |-~

(forbidden) .

“OREHIE ST —SeR E VAT R TR AR 47 i . i Se A I G BAEAT A AR

W B AL

“ERIETE ST SR E TR VEOCRE, RSB B BIERF S AR ER 2 B AL

“1:/]—:\‘1‘46{_\\7‘” (

marker_bit) FEIZALIERN R 1,

P “PREA L (reserved_bits) FREAPREH T —EiBvk BT I TR XA A0 e,
FRTS AL F Y Z M3 BE Ay, P B2 AN 7 HE B0 AT 38 X SR BT AR A2 14 DA 2R 0°,

6 IEEIENX

6.1 $HEEFIIEE
FHIEIE A1) E SO 8.

* 8 FHEEFIIEX

FFAE B P31 5 SC EipuY

feat map stream( ) {

feat map sequence header( )

do {

time_tag( )

do {

if (next_bits(32) == feat_map_start _code)

feat map data()

} while ((next_bits(32) == feat_map_start _code)

} while ((next_bits(32) !=feat map sequence end code)

if (next_bits(32) == feat map_sequence end code)

feat map sequence_end_code f(32)
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Horp, FREE A0Sk UL 9.
&9 FHEEFTILENX

RFAIE 7813k 2 X b
feat map sequence header( ){
feat_map_sequence_start_code f(32)
applied_video_codec u(3)
feat extractor_id u(3)
reserved_bits r(2)
next start_code( )
}
Horp, I lE)EcE L 10,
& 10 REIEE X
IR ) S b
time_tag (){
time_tag_start _code f(32)
universal_time_flag u(1)
if (universal time flage)
universal_time u(63)
else
interval_time u(15)
next start _code( )
}
Horp, FRAE R E UL 11,
& 11 FHEERFBIREX
AR Pl i s S b
feat map data( ){
feat_map_start code f(32)
feat_type_id u(8)
feat_integer u(l)
BitDepth_compact u(2)
if (feat_integer) {
pre_quant_mode u(3)
max_feat_digit u(32)
if (pre_quant_mode == (010)2) {
heritage flag u(l)

if (heritage flag) {

quant_partitions( )
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reserved_bits

r(2)

}

else {

reserved _bits

r(5)

}

repack mode

u(2)

feat map pad h

u3)

feat map pad w

u(3)

if (repack_mode == (00)2) {

heritage flag

u(l)

if (heritage flag) {

repack order list( )

}

}

if (repack_mode == (01)2) {

heritage flag

u(l)

if (heritage flag) {

repack tile h

u(12)

repack tile w

u(12)

repack tile ¢

u(16)

}

}

if (repack_mode == (10)2) {

heritage flag

u(l)

if (heritage flag) {

repack tile h

u(12)

repack tile w

u(12)

repack order list( )

}

}

video_codec_stream( )

next_start _code( )

}

Hrp, Bkl E IR 12,
® 12 BURTEX

A

quant_partitions ( ){

for(k=0; k<=2BitDepth_compact+1: 1 ¢

quant_partitions_bound
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Horp, EATHEENFSIRE LK 13,
*® 13 EfTEBEIRFSIREX

T AL 5% R

repack order list (){

total_order_number u(16)

for(k=0; k<total order number; k++) {

order_index u(16)

6.2 $FEEFFIIIEX

T E F 5455k AY feat map sequence end code

{7E<0X000000E0°, AR HARIE B 741 R 255 .

EE FF Y270 feat map sequence start code

A2H30x000000E 1", FRIRAHIE I 51 B T 46 .

Fir{sE F I8 4w R RO 88 4R S applied_video_codec

3MLTCAFSREEL. (B 000" B AL AVS3, {H 001" Bk HEVC, HARETIE.

FHEIRENEEHRS feat_extractor_id

3ALTCAT SRR, A I RIRE A2 4 R AR 1)y LA AR SR I 25 A A

BB B A2 4R AT time tag start code

{7 EE <0x000000E2”,  FRiF s [B] Bk ) 46

2/ IFEFRE universal time flag

TAHAR R, EN U RN Y AL R I AR A SR ] (BLR 07N 24 WAL A R TR SR 24
HIRHAE S b — AR 22 [ 3 B[] )

25 IFE universal time

63 (L TCAT SR, *h im0 G, SN 64 FLF R AL (BdEtd B IEEET754
FrRifE) . N 1970 LICIE A B F SR

8] B B[] interval time

15 S TS840, FOR M FFE S 1] 5 _E B BUSTT)[A] B interval_time*0.01 F5,

ST B EBACIRAT feat map start code

{7E<0X000000E3°, AR HARRAIE £ ) 46

HEKBIFRS feat type id

8 (L TCAT B . BnbH Y Wi % ()RR AE B SR 2 B e 5.

BERIFHEFRIC feat integer

TAHAR R, EN U RN Y HAG R RIE A R BRI (ELR <1730 M R AL H AR B R
T RBVRHIE

FHELL PR E 48R T bit_depth_compact

2 (TS BB, FRAE B AL S B RRAIE ] U IR Ay 20it depth_compact+l

& R pre_quant mode

10
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3PLTCAT SRR HRMETR e i vk, o E 000’ R A=Ak, FE 001
Fo A, BUE 001K H e hre i, HAREAE.

$HERA{E max feat digit

32 LTCAF SRR, I A 32 A A (Bldads Ul IEEET754 ARifE) . ALK )R
FHEERRME, HT el El.

B X485 quant partitions_bound

32 ALTCAF SRR, N 32 A0 AL (Bt sUEEs IEEET54 i) . k&
ATl 5351 2 b i 32 R EREL

BEFTE#E repack _mode

2 TSR, HBMESR e AT vk, P BUE 00° A SRR 18118 18 4 415 28 I 5
s FE 01 A FRAFAE L3 T F BRI~ B0 107 A SRR L 18 e 7 I~ F- 4
BE 11 R P R,

SEEIEFE S E feat map pad h

3MLTCAT SRR, ARFRARAE A AT S i s T S SER R R S L

YFIEEAEFEZEE feat map pad w

3AITCAT SRR, AR A AT S i i i S SE R R R T

4k A&ARIC heritage flag

TR, (HR U R M AL SRR AT AR AE b A S S mi— i )R AR TR
FAGHEREAT W SHOME, SBCEAHR LS [ 0 SR E M BT S5

I 51 A< FE total order number

16 (7 TCAF5 840, FOREFT BT 5 R KL,

I FF 25| order index

16 (7 TCAF5 840, FOREAT A ME 751 R i 5 R EE.

ETEFHENE (FAME) repack tile h

12 (7 TCAF 5840, FORFHEREE PR, w0y ) B a4

EITEFHENE (EAME)  repack tile w

12 (7 TCAF 5840, FORFHEREE PR, 5007 ) b 4.

$FAEEBIESL repack_tile c

16 (7 TCAF5 840, FORFHIE B Sl E AL

&

T FHEE ESatR

7.1 P EFF IS S IR 2 W HHIE B 23R

25 B R KAk 27 R AR B . AR SO TR H, W, CT = 4E 80, B
TCRMERNEAE, HPHRRAERE S, WHRHEE TE, CHFAE RS, HA IR N7
SOUECRRY R A N 320 R, BB 2. AN, 8fL. 16fiEE%L.

FRIE ] IR AR 2 28 3R I, AT R S5 SRA.,

7.2 fREGHEZLR

11
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RTRE
e \
waE | -% 1 =18 MR
3 RIEL
- wsmmmes REHTE | .% 1 =psaE
R

B 1 FHEERERIE
FROE D R DL I, B = A Rk PR/ )P EITA/RETTE

TG G /R
721 MU/ RTEL

SR AE R ARIE R R B, 5 BRI AT R AL, B A 5 1 Se LGN

A ddi A SR p R AR . PR A 2T, e 2R, e, BE
ShpiEf, —SRAHEESHOILIHRB.

7211 58K

12

yo R W (1)

D'=rint( D — ><(ZBitDepth_compact+7_ 7)), (1)
max_feat_digir
S
D—— i R R
D —— itk J5 i A
rint ()——PUE T ARREL, LA 18] S5 il i A KB A R 2R
FHIE IR DY i K AH,

2BitDepth_compact+7 Epctm#*%g’

E XS W E16.2;
bit_depth compact: EXS W ET6.2,

FHXT R, 395 A R R L (2)
max_feat_digit

- ' 2
F 2bit_depth_compact+7 _ 7)( flOGt(F )’ (2)

max_feat digit

max_feat digit

{:
F——& AL ER %
F —— AR ) B
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float (-)—% ARV EHE AL N 55 BE
7.2.1.2 JHEKL
XA R LS (3) -

"= i __log,(D+D) Bit Depth_compact+7 _ 3
D =rint (max_feat_digit X (2 7))’ (3)

A

D—— st

D ——Fii AL 5 HiE

10 g (-)——R a4 A A2 R SIS A0 Es
max_feat_digit——2idlog (D + N)IHAE 5 R E AL i A

2BitDepth_compact+7 %’f{tlﬁfﬁ‘%g,

LS LET6.2;
bit_depth compact——7E X Z: L #156.2,
FEXT R, WA SR A R L (4)

max_feat digit

. _max_feat_digit
F = 2\ZBitDepth_compact+l_

7xfloat(F')—7) (4)

A

F — &b 5 iy 8cd:

F—— 5 BRI
7.2.1.3 BEXIREEWK

B AR AT, IRIEEE E RS e, T Tk Ylesse I S Eis
i # kX4 quant_partitions. b FRRH ARRAE & D g TR g4k DX TR 1) 70 2 T 4
NWEE. EREEE T M ESE AEAESWBIEEE (ReXE) . igeRbX, &
{1k 4 43quant_partitions A — & A X 0] i S 1 51 36

Ban, PUASEAL I A S A (x: x <0}, {x:0<x <1}, {x:1<x<3}, {x:3<x}
DB, Wigkrt, Efcklsrquant_partitionsnicfER4[0,1,3].

B AR PR AL 5 B BE D 4 A ekl quant_partitions kA HAF bR
¥ED,.. % FE MGl H U Fs W3k 14,

®14 RENIEMHKE

D, [len(D )] = {0};
for(i=0; i<len(quant_partitions); i++) {
ifi==0) {
continue;
}
else {

value = (quant_partitions[i]+quant_partitions[i-1]) / 2;

13
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for(j=0; j<len(D ,); j++) {
(D[] = 1) {
D, [j] == value;
}

}
for(j=0; j<len(D ,); j++) {
if(D g [j1> 1) {
D, [j]= value;
b

7.2.2 EfTEIRETE

FAT AR IR R B = e B2 AR 5 A 5 % Go DU 4 T 2% i A 2R I Y UV400 5
L gtiig . (R I E  SOA R RAE B B A A 72X, i A G G i e X R A P 5 1) G
ROR, BT/ R EITOE Z ATk, A BNERIE B FE E T &0 . RRAE BRI
Bl . ARPAIE R A T
7.2.2.1 $FHEBIEEIRFZE

TEIAEICT,  RPAIE VT ) kA 20 T XT [7 A% G WS 2 B iy A 5000 o A — it R P s
6 W TT AT A AL GO0 g B A RO BRI S BB L R AR 1ALl T DY

repack_order_listit s, MRt WREIT B HAD BN H , W, ClH =4k

B, shipaodBPHAWEME, HHALHD, =D0:H -

feat_map_pad_h,0:W —feat_map_pad_w,C], HJ feat_map_pad_h fiI
feat_map_pad_wHHEITHELEPFHEEERMGRKEMGEE, SIEY62 . ZE
X2 B S S P B A T R HE P IS B R B A D, B G A RS FR
15,

F 156 FHEEEE IR FE midi2 K0

D[H “feat map pad_h][W “feat map pad w][C]= {0};
for(c=0; c<length(reapck order list); ct++) {
for(i=0; i<H -feat map_pad_h; i++) {
for(j=0; j<W “feat map pad_w; j++) {
D[i][j][repack_order list[c]]= D _[il[jl[c];

Hrr, repack_order_list{Rf7 2 T — RIS, MAEheritage flaghpzE - THIWT. %An
& T IR AR B — R AR  RE repack_order list, #7 F—RA#IS Y, heritage flag’y
H, W A 7 K repack_order list 2 4, heritage flag 2y B, W & $i¢ BT 1% 1Y

14
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repack order listZ It T EFT 00, At A2 v & Plrepack order listfHi4, MU ERIA L
FRERA,  BIEEAT A0 F i Jh R ik 1 R i 1 T

7.2.2.2 H5AE B BRIAIG F 5

PEZAETR, AT I 2283 PP L — > AEBCEAE  15 Ge AT i s A58k o
W — Wi, PHEJERAR R . SERORTE BT A R G R i2 i A\ 2RI S TEE . W2,
BHE T 9 AR AL B Y, iR TETr e, w7 I AR UHES, 21 Wit 3 )
FRRIE T —Widke-T4, EEFHE IR A i E -1 58 5.

B

B2 FFE BRI 5
AR, R AT AR A D AR [ H, W, C 1=, B kBE
TSP TN EE, 42 AD, =D[0:H —feat_map_pad_h, 0: W -

feat_map_pad_w, C], H¥'feat_map_pad_hfifeat_ map_pad_w lhE}T{
WA PRHE KIS R R KRERTEE, S IET6.2, ZEXEREGTE AR TE
HEFP A5 22 i AR 41D, %32 H pythonfh RUDER R WL 16,

F16 FHEEBRIARFF IR

feat_h = (H -feat map pad_h)/repack_tile h;
feat w = (W “feat_map_pad_w) / repack_tile w;
D[feat h][feat w][repack tile c]= {0};
cnt=h=w=0;
for(c=0; c<C; c++) {
for(i=0; i<feat_h; i++) {
for(j=0; j<feat w; j++) {

if(cnt>repacl tile c || h>repack tile h || w>repack tile w) {

break;
}
D[i][jl[ent] = D,[h*feat h+i][w*feat w+j][c];
}
}
cnt = cnt+1

if(w<repack tile w-1) {

w=w+1;

15
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}
else {
w=0;
h=h+1;
if(h>=repack tile h-1) {
break;
}
}

Hrr, repack_tile_hFlirepack_tile_w/73 5l AR ik [ 018 148 1o A v v O i) 56 )
REE L, repack_tile_cHFHER SUEIESE, SILET6.2 |

7.2.2.3 $HEEIEE IR F T 5

AR R P AR (S WLEE1I7.2.2.2) AT, PR I W A
(ZWFETT722.1) . RS EAET:

B FEAT ORI A D SRR [H W, C =480, £ ET e f i
T M % 5, % 4 % & D,=D[0:H -feat_map_pad_h, 0:W -

feat_map_pad_w, C], Hffeat_map_pad_hfifeat_map_pad_w HEITH
HRBEPRHEREAN G R R EMSERE, SIEY6.2, ZEdfHCES hRIBFRRIILELT.
FTNT HHEBRFSEIRFE# 325

feat h= H -feat map pad h/repack tile h;
feat w= W -feat map pad w/repack tile w;
D [feat_h][feat_w][repack_tile c]= {0};
cnt=h=w=0;
for(c=0; c<C; c++) {
for(i=0; i<feat_h; i++) {
for(j=0; j<feat w; j++) {
D [il[jl[ent] = D,[h*feat h+i][w*feat w+j][c];
}
}
cnt = cntt+1;
if(w<repack tile w-1) {
w=w+1;
else {
w=0;
h=h+1;
if(h>=repack tile h-1) {
break;

16
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D[feat h][feat w][repack tile c]= {0};
for(c=0; c<length(repack order list); ct++) {
for(i=0; i<feat h; i++) {
for(j=0; j<feat w; j++) {
DIi][jl[repack_order _list[c]] = D [i][jl[c];

Hr repack_order_list(Rf7 2 N IR — I RE . MfEheritage flaghn AT HIWT. %45
T RS AR BT — R RS i 2 (Y repack order list, #7 F—iKf#SH, heritage flaghy
L, Y A A R repack_order list 2 i, heritage_flag 2 i, T <> ¥ MR BT 1% i
repack order listZE#AT R EATH, AR b % Blrepack_order listft4y, MERIALE
A, BY TG0 Fl R AR RAE B 3B T . repack_tile_hFlirepack_tile w74y 5 ARFAIE
e 3 -l A P R O R SE T ) PR IETE N, repack_tile_ e RAAE U IE B,
ZWET6.2 .

7.2.3 SR/ ARG

S wiEil . BTG RRHIE R ECEH B AY UV ARG TE 20086 AL G0 g i1 2
RS9

TEMRS I B R IR fe, 1 e e S RS it video_codec_stream( )i#EA 7MY .
ARSI DA 1 LI BB VA TE 20 S PR R B A i v, 495 55 P S R0 G o R ) YR
0. (XA R AR i I, PARYUVAS W AEEE, 1Eh BT A

8 StEEMMRmIBIRAERED

A BAERLE Y AL S AR e (BIWTHEVC. AVSSE) | DAESCREARERT E
SCRAURRHAE S . SHEVCEE AVS WS i 8 il id video_codec_stream( )79 &, L
%18,

18 SRGnmmIRERED

AL Bl E EipuYs
feat map data( ){

feat_map_start_code f(32)
feat_type_id u(®)
feat_integer u(1)
BitDepth_compact u(2)
if (feat_integer) {

pre_quant_mode u(3)

maxFeature u(32)

reserved_bits r(2)
}
else {

17
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reserved_bits 1(5)
}
repack_mode u(2)
feat map_pad_h u(3)
feat_map_pad_w u(3)
if (repack_mode == (00)2) {
heritage_flag u(l)
if (‘heritage_flag) {
repack_order_list ae(v)
}
}
if (repack_mode == (01),) {
heritage flag u(1)
if (‘heritage_flag) {
repack_tile_h u(12)
repack_tile w u(12)
repack_tile_c u(12)
}
}
if (repack_mode == (10),) {
heritage flag u(1)
if (heritage flag) {
repack_tile_h u(12)
repack_tile w u(12)
repack_order_list ae(v)

}

video _codec_stream( )

next start _code( )

18
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Btz A

(BERHERR)
REFHIEEREUT 12

TR LA P — g TR P A R 28 I 255 v ] 2 A i o

WG M 4% £ 2 2 SR ZFNALZ B R . S RUZ R Z 8 5 AR TEAR
K, W, ClRkE, HyH hkEEE, WRKREEE, CRHKEEEL: Lt s
FUZ AL Z 0 AR A H, W, CIRaK &, HAHRIKRESEE, WHIKETERE, CHIK
HHER. A ERZMALZ LT DR T N ERZ A Z A, MZERR IG
RGB G Hy B £ — R 3.

EEBFZECAL 24 AR N H, W, CIR KR AT DA R RRIE B, SR A AR
HH UL G i 1) S A S
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EALEESHCONTEAlexNet, VGGNet A K ResNet A [ 2 X% TmageNet2012%54 5 411000

Bi% B

(BTRHERR)

BUEESY

MR E BT TR R S8, A —EMs% 1, HERSEE B IL#EB.1-B.6.
RB.1 2bitBLEESH

P £ AR e ] J2

el AlexNet 4th AlexNet Sth VGG 9th VGG 12th ResNet18 5th ResNet18 13th
0 [0,7.3351) [0,4.8656) [0,12.0838) [0,4.4912) [0,0.9336) [0,0.5403)
1 [7.3351,22.0053) [4.8656,14.5968) [12.0838,36.2514) [4.4912,13.4735) [0.9336,2.8007) [0.5403,1.6208)
2 [22.0053,36.6755) | [14.5968,24.3279) | [36.2514,60.4190) | [13.4735,22.4558) [2.8007,4.6678) [1.6208,2.7013)
3 [36.6755,44.0106] | [24.3280,29.1936] | [60.4190,72.5028] | [22.4558,26.9470] [4.6678,5.6013] [2.7013,3.2416]
RB.2IBUEESH
I £ A8 30 v ) 22
ALHE
AlexNet 4th AlexNet 5th VGG 9th VGG 12th ResNet18 5th ResNet18 13th
0 [0,3.1436) [0,2.0853) [0.5.1788) [0,,1.9248) [0,0.4001) [0,0.2315)
1 [3.1436,9.4308) [2.0853,6.2558) [5.1788,15.5363) [1.9248,5.7744) [0.4001,1.2003) [0.2315,0.6946)
2 [9.4308,15.7181) [6.2558,10.4263) [15.5363,25.8939) [5.7744,9.6239) [1.2003,2.0005) [0.6946,1.1577)
3 [15.7181,22.0053) | [10.4263,14.5968) | [25.8939,36.2514) [9.6239,13.4735) [2.0005,2.8007) [1.1577,1.6208)
4 [22.0053,28.2925) | [14.5968,18.7673) | [36.2514,46.6089) | [13.4735,17.3231) [2.8007,3.6009) [1.6208,2.0839)
5 [28.2925,34.5798) | [18.7673,22.9378) | [46.6089,56.9665) | [17.3231,21.1727) [3.6009,4.4010) [2.0839,2.5469)
6 [34.5798,40.8670) | [22.9378,27.1083) | [56.9665,67.3240) | [21.1727,25.0222) [4.4010,5.2012) [2.5469,3.0101)
7 [40.8670,44.0106] | [27.1083,29.1936] | [67.3240,72.5028] | [25.0222,26.9470] [5.2012,5.6013] [3.0101,3.2416]
& B.34bit BUEESH
P £ 254 e
ALHE
AlexNet 4th AlexNet 5th VGG 9th VGG 12th ResNet18 5th ResNet18 13th
0 [0,1.4670) [0,0.9731) [0,2.4168) [0,0.8982) [0,0.1867) [0,0.1081)
1 [1.4670,4.4011) [0.9731,2.9194) [2.4168,7.2503) [0.8982,2.6947) [0.1867,0.5601) [0.1081,0.3242)
2 [4.4011,7.3351) [2.9194,4.8656) [7.2503,12.0838) [2.6847,4.4912) [0.5601,0.9336) [0.3242,0.5403)
3 [7.3351,10.2691) [4.8656,6.8118) [12.0838,16.9173) [4.4912,6.2876) [0.9336,1.3070) [0.5403,0.7564)
4 [10.2691,13.2032) [6.8118,8.7581) [16.9173,21.7508) [6.2876,8.0841) [1.3070,1.6804) [0.7564,0.9725)
5 [13.2032,16.1372) [8.7581,10.7043) [21.7508,26.5844) [8.0841,9.8806) [1.6804,2.0538) [0.9725,1.1886)
6 [16.1372,19.0713) | [10.7043,12.6505) | [26.5844,31.4179) [9.8806,11.6770) [2.0538,2.4272) [1.1886,1.4047)
7 [19.0713,22.0053) | [12.6505,14.5968) | [31.4179,36.2514) | [11.6770,13.4735) [2.4272,2.8007) [1.4047,1.6208)
8 [22.0053,24.9394) | [14.5968,16.5430) | [36.2514,41.0849) | [13.4735,15.2699) [2.8007,3.1741) [1.6208,1.8369)
9 [24.9394,27.8734) | [16.5430,18.4892) | [41.0849,45.9184) | [15.2699,17.0664) [3.1741,3.5475) [1.8369,2.0530)
10 [27.8734,30.8074) | [18.4892,20.4355) | [45.9184,50.7520) | [17.0664,18.8629) [3.5475,3.9209) [2.0530,2.2691)
11 [30.8074,33.7415) | [20.4355,22.3817) | [50.7520,55.5855) | [18.8629,20.6594) [3.9209,4.2943) [2.2691,2.4852)
12 [33.7415,36.6755) | [22.3817,24.3280) | [55.5855,60.4190) | [20.6594,22.4558) [4.2943.,4.6678) [2.4852,2.7013)
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13 [36.6755,39.6096) | [24.3280,26.2742) | [60.4190,65.2525) | [22.4558,24.2523) [4.6678,5.0412) [2.7013,2.9174)
14 [39.6096,42.5436) | [26.2742,28.2204) | [65.2525,70.0860) | [24.2523,26.0488) [5.0412,5.4146) [2.9174,3.1335)
15 [42.5436,44.0106] | [28.2204,29.1936] | [70.0860,72.5028] | [26.0488,26.9470] [5.4146,5.6013] [3.1335,3.2416]
R B.4shit BUEESH
o) £ AR i) 2
A

AlexNet 4th AlexNet Sth VGG 9th VGG 12th ResNet18 5th ResNet18 13th

0 [0,0.7098) [0,0.4709) [0,1.1694) [0,0.4346) [0,0.0903) [0,0.0523)
1 [0.7098,2.1295) [0.4709,1.4126) [1.1694,3.5082) [0.4346,1.3039) [0.0903,0.2710) [0.0523,0.1569)
2 [2.1295,3.5492) [1.4126,2.3543) [3.5082,5.8470) [1.3039,2.1731) [0.2710,0.4517) [0.1569,0.2614)
3 [3.5492,4.9689) [2.3543,3.2960) [5.8470,8.1858) [2.1731,3.0424) [0.4517,0.6324) [0.2614,0.3660)
4 [4.9689,6.3886) [3.2960,4.2378) [8.1858,10.5246) [3.0424,3.9117) [0.6324,0.8131) [0.3660,0.4706)
5 [6.3886,7.8083) [4.2378,5.1795) [10.5246,12.8634) [3.9117,4.7809) [0.8131,0.9938) [0.4706,0.5751)
6 [7.8083,9.2280) [5.1795,6.1212) [12.8634,15.2022) [4.7809,5.6502) [0.9938,1.1745) [0.5751,0.6797)
7 [9.2280,10.6477) [6.1212,7.0630) [15.2022,17.5410) [5.6502,6.5194) [1.1745,1.3552) [0.6797,0.7843)
8 [10.6477,12.0674) [7.0630,8.0047) [17.5410,19.8798) [6.5194,7.3887) [1.3552,1.5358) [0.7843,0.8888)
9 [12.0674,13.4871) [8.0047,8.9464) [19.8798,22.2186) [7.3887,8.2580) [1.5358,1.7165) [0.8888,0.9934)
10 [13.4871,14.9068) [8.9464,9.8881) [22.2186,24.5574) [8.2580,9.1272) [1.7165,1.8972) [0.9934,1.0980)
11 [14.9068,16.3265) [9.8881,10.8299) [24.5574,26.8962) [9.1272,9.9965) [1.8972,2.0779) [1.0980,1.2025)
12 [16.3265,17.7462) [10.8299,11.7716) [26.8962,29.2350) [9.9965,10.8657) [2.0779,2.2586) [1.2025,1.3071)
13 [17.7462,19.1659) [11.7716,12.7133) [29.2350,31.5738) [10.8657,11.7350) [2.2586,2.4393) [1.3071,1.4117)
14 [19.1659,20.5856) [12.7133,13.6550) [31.5738,33.9126) [11.7350,12.6042) [2.4393,2.6200) [1.4117,1.5162)
15 [20.5856,22.0053) [13.6550,14.5968) [33.9126,36.2514) [12.6042,13.4735) [2.6200,2.8007) [1.5162,1.6208)
16 [22.0053,23.4250) [14.5968,15.5385) [36.2514,38.5902) [13.4735,14.3428) [2.8007,2.9814) [1.6208,1.7254)
17 [23.4250,24.8447) [15.5385,16.4802) [38.5902,40.9290) [14.3428,15.2120) [2.9814,3.1620) [1.7254,1.8299)
18 [24.8447,26.2644) [16.4802,17.4220) [40.9290,43.2678) [15.2120,16.0813) [3.1620,3.3427) [1.8299,1.9345)
19 [26.2644,27.6841) [17.4220,18.3637) [43.2678,45.6066) [16.0813,16.9505) [3.3427,3.5234) [1.9345,2.0391)
20 [27.6841,29.1038) [18.3637,19.3054) [45.6066,47.9454) [16.9505,17.8198) [3.5234,3.7041) [2.0391,2.1436)
21 [29.1038,30.5235) [19.3054,20.2471) [47.9454,50.2842) [17.8198,18.6891) [3.7041,3.8848) [2.1436,2.2482)
22 [30.5235,31.9432) [20.2471,21.1889) [50.2842,52.6230) [18.6891,19.5583) [3.8848,4.0655) [2.2482,2.3528)
23 [31.9432,33.3629) [21.1889,22.1306) [52.6230,54.9618) [19.5583,20.4276) [4.0655,4.2462) [2.3528,2.4573)
24 [33.3629,34.7826) [22.1306,23.0723) [54.9618,57.3006) [20.4276,21.2968) [4.2462,4.4269) [2.4573,2.5619)
25 [34.7826,36.2023) [23.0723,24.0140) [57.3006,59.6394) [21.2968,22.1661) [4.4269,4.6075) [2.5619,2.6665)
26 [36.2023,37.6220) [24.0140,24.9558) [59.6394,61.9782) [22.1661,23.0353) [4.6075,4.7882) [2.6665,2.7710)
27 [37.6220,39.0417) [24.9558,25.8975) [61.9782,64.3170) [23.0353,23.9046) [4.7882,4.9689) [2.7710,2.8756)
28 [39.0417,40.4614) [25.8975,26.8392) [64.3170,66.6558) [23.9046,24.7739) [4.9689,5.1496) [2.8756,2.9802)
29 [40.4614,41.8811) [26.8392,27.7810) [66.6558,68.9946) [24.7739,25.6431) [5.1496,5.3303) [2.9802,3.0847)
30 [41.8811,43.3008) [27.7810,28.7227) [68.9946,71.3334) [25.6431,26.5124) [5.3303,5.5110) [3.0847,3.1893)
31 [43.3008,44.0106] [28.7227,29.1936] [71.3334,72.5028] [26.5124,26.9470] [5.5110,5.6013] [3.1893,3.2416]

% B.5 obit BN EESY
A o0 25 A5 e ] )22
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AlexNet 4th AlexNet 5th VGG 9th VGG 12th ResNet18 5th ResNet18 13th

0 [0,0.3493) [0,0.2317) [0,0.5754) [0,0.2139) [0,0.0445) [0,0.0257)
1 [0.3493,1.0479) [0.2317,0.6951) [0.5754,1.7263) [0.2139,0.6416) [0.0445,0.1334) [0.0257,0.0772)
2 [1.0479,1.7465) [0.6951,1.1585) [1.7263,2.8771) [0.6416,1.0693) [0.1334,0.2223) [0.0772,0.1286)
3 [1.7465,2.4450) [1.1585,1.6219) [2.8771,4.0279) [1.0693,1.4971) [0.2223,0.3112) [0.1286,0.1801)
4 [2.4450,3.1436) [1.6219,2.0853) [4.0279,5.1788) [1.4971,1.9248) [0.3112,0.4001) [0.1801,0.2315)
5 [3.1436,3.8422) [2.0853,2.5486) [5.1788,6.3296) [1.9248,2.3525) [0.4001,0.4890) [0.2315,0.2830)
6 [3.8422,4.5408) [2.5486,3.0120) [6.3296,7.4804) [2.3525,2.7802) [0.4890,0.5779) [0.2830,0.3345)
7 [4.5408,5.2394) [3.0120,3.4754) [7.4804,8.6313) [2.7802,3.2080) [0.5779,0.6668) [0.3345,0.3859)
8 [5.2394,5.9379) [3.4754,3.9388) [8.6313,9.7821) [3.2080,3.6357) [0.6668,0.7557) [0.3859,0.4374)
9 [5.9379,6.6365) [3.9388,4.4022) [9.7821,10.9330) [3.6357,4.0634) [0.7557,0.8446) [0.4374,0.4888)
10 [6.6365,7.3351) [4.4022,4.8656) [10.9330,12.0838) [4.0634,4.4912) [0.8446,0.9336) [0.4888,0.5403)
11 [7.3351,8.0337) [4.8656,5.3290) [12.0838,13.2346) [4.4912,4.9189) [0.9336,1.0225) [0.5403,0.5917)
12 [8.0337,8.7323) [5.3290,5.7924) [13.2346,14.3855) [4.9189,5.3466) [1.0225,1.1114) [0.5917,0.6432)
13 [8.7323,9.4308) [5.7924,6.2558) [14.3855,15.5363) [5.3466,5.7744) [1.1114,1.2003) [0.6432,0.6946)
14 [9.4308,10.1294) [6.2558,6.7192) [15.5363,16.6872) [5.7744,6.2021) [1.2003,1.2892) [0.6946,0.7461)
15 [10.1294,10.8280) [6.7192,7.1825) [16.6872,17.8380) [6.2021,6.6298) [1.2892,1.3781) [0.7461,0.7975)
16 [10.8280,11.5266) [7.1825,7.6459) [17.8380,18.9888) [6.6298,7.0576) [1.3781,1.4670) [0.7975,0.8490)
17 [11.5266,12.2252) [7.6459,8.1093) [18.9888,20.1397) [7.0576,7.4853) [1.4670,1.5559) [0.8490,0.9004)
18 [12.2252,12.9238) [8.1093,8.5727) [20.1397,21.2905) [7.4853,7.9130) [1.5559,1.6448) [0.9004,0.9519)
19 [12.9238,13.6223) [8.5727,9.0361) [21.2905,22.4413) [7.9130,8.3407) [1.6448,1.7337) [0.9519,1.0034)
20 [13.6223,14.3209) [9.0361,9.4995) [22.4413,23.5922) [8.3407,8.7685) [1.7337,1.8227) [1.0034,1.0548)
21 [14.3209,15.0195) [9.4995,9.9629) [23.5922,24.7430) [8.7685,9.1962) [1.8227,1.9116) [1.0548,1.1063)
22 [15.0195,15.7181) [9.9629,10.4263) [24.7430,25.8939) [9.1962,9.6239) [1.9116,2.0005) [1.1063,1.1577)
23 [15.7181,16.4167) | [10.4263,10.8897) | [25.8939,27.0447) [9.6239,10.0517) [2.0005,2.0894) [1.1577,1.2092)
24 [16.4167,17.1152) | [10.8897,11.3530) | [27.0447,28.1955) | [10.0517,10.4794) [2.0894,2.1783) [1.2092,1.2606)
25 [17.1152,17.8138) | [11.3530,11.8164) | [28.1955,29.3464) | [10.4794,10.9071) [2.1783,2.2672) [1.2606,1.3121)
26 [17.8138,18.5124) | [11.8164,12.2798) | [29.3464,30.4972) | [10.9071,11.3349) [2.2672,2.3561) [1.3121,1.3635)
27 [18.5124,19.2110) | [12.2798,12.7432) | [30.4972,31.6480) | [11.3349,11.7626) [2.3561,2.4450) [1.3635,1.4150)
28 [19.2110,19.9096) | [12.7432,13.2066) | [31.6480,32.7989) | [11.7626,12.1903) [2.4450,2.5339) [1.4150,1.4664)
29 [19.9096,20.6081) | [13.2066,13.6700) | [32.7989,33.9497) | [12.1903,12.6180) [2.5339,2.6228) [1.4664,1.5179)
30 [20.6081,21.3067) | [13.6700,14.1334) | [33.9497,35.1006) | [12.6180,13.0458) [2.6228,2.7118) [1.5179,1.5693)
31 [21.3067,22.0053) | [14.1334,14.5968) | [35.1006,36.2514) | [13.0458,13.4735) [2.7118,2.8007) [1.5693,1.6208)
32 [22.0053,22.7039) | [14.5968,15.0602) | [36.2514,37.4022) | [13.4735,13.9012) [2.8007,2.8896) [1.6208,1.6723)
33 [22.7039,23.4025) | [15.0602,15.5236) | [37.4022,38.5531) | [13.9012,14.3290) [2.8896,2.9785) [1.6723,1.7237)
34 [23.4025,24.1011) | [15.5236,15.9869) | [38.5531,39.7039) | [14.3290,14.7567) [2.9785,3.0674) [1.7237,1.7752)
35 [24.1011,24.7996) | [15.9869,16.4503) | [39.7039,40.8547) | [14.7567,15.1844) [3.0674,3.1563) [1.7752,1.8266)
36 [24.7996,25.4982) | [16.4503,16.9137) | [40.8547,42.0056) | [15.1844,15.6122) [3.1563,3.2452) [1.8266,1.8781)
37 [25.4982,26.1968) | [16.9137,17.3771) | [42.0056,43.1564) | [15.6122,16.0399) [3.2452,3.3341) [1.8781,1.9295)
38 [26.1968,26.8954) | [17.3771,17.8405) | [43.1564,44.3073) | [16.0399,16.4676) [3.3341,3.4230) [1.9295,1.9810)
39 [26.8954,27.5940) | [17.8405,18.3039) | [44.3073,45.4581) | [16.4676,16.8953) [3.4230,3.5119) [1.9810,2.0324)
40 [27.5940,28.2925) | [18.3039,18.7673) | [45.4581,46.6089) | [16.8953,17.3231) [3.5119,3.6009) [2.0324,2.0839)
41 [28.2925,28.9911) | [18.7673,19.2307) | [46.6089,47.7598) | [17.3231,17.7508) [3.6009,3.6898) [2.0839,2.1353)
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42 [28.9911,29.6897) | [19.2307,19.6941) | [47.7598,48.9106) | [17.7508,18.1785) [3.6898,3.7787) [2.1353,2.1868)

43 [29.6897,30.3883) | [19.6941,20.1575) | [48.9106,50.0615) | [18.1785,18.6063) [3.7787,3.8676) [2.1868,2.2382)

44 [30.3883,31.0869) [20.1575,20.6208) [50.0615,51.2123) [18.6063,19.0340) [3.8676,3.9565) [2.2382,2.2897)

45 [31.0869,31.7854) [20.6208,21.0842) [51.2123,52.3631) [19.0340,19.4617) [3.9565,4.0454) [2.2897,2.3412)

46 [31.7854,32.4840) [21.0842,21.5476) [52.3631,53.5140) [19.4617,19.8895) [4.0454,4.1343) [2.3412,2.3926)

47 [32.4840,33.1826) | [21.5476,22.0110) | [53.5140,54.6648) | [19.8895,20.3172) [4.1343,4.2232) [2.3926,2.4441)

48 [33.1826,33.8812) | [22.0110,22.4744) | [54.6648,55.8156) | [20.3172,20.7449) [4.2232,4.3121) [2.4441,2.4955)

49 [33.8812,34.5798) [22.4744,22.9378) [55.8156,56.9665) [20.7449,21.1727) [4.3121,4.4010) [2.4955,2.5470)

50 [34.5798,35.2784) | [22.9378,23.4012) | [56.9665,58.1173) | [21.1727,21.6004) [4.4010,4.4900) [2.5470,2.5984)

51 [35.2784,35.9769) | [23.4012,23.8646) | [58.1173,59.2682) | [21.6004,22.0281) [4.4900,4.5789) [2.5984,2.6499)

52 [35.9769,36.6755) | [23.8646,24.3280) | [59.2682,60.4190) | [22.0281,22.4558) [4.5789,4.6678) [2.6499,2.7013)

53 [36.6755,37.3741) | [24.3280,24.7913) | [60.4190,61.5698) | [22.4558,22.8836) [4.6678,4.7567) [2.7013,2.7528)

54 [37.3741,38.0727) | [24.7913,25.2547) | [61.5698,62.7207) | [22.8836,23.3113) [4.7567,4.8456) [2.7528,2.8042)

55 [38.0727,38.7713) | [25.2547,25.7181) | [62.7207,63.8715) | [23.3113,23.7390) [4.8456,4.9345) [2.8042,2.8557)

56 [38.7713,39.4698) [25.7181,26.1815) [63.8715,65.0223) [23.7390,24.1668) [4.9345,5.0234) [2.8557,2.9071)

57 [39.4698,40.1684) [26.1815,26.6449) [65.0223,66.1732) [24.1668,24.5945) [5.0234,5.1123) [2.9071,2.9586)

58 [40.1684,40.8670) [26.6449,27.1083) [66.1732,67.3240) [24.5945,25.0222) [5.1123,5.2012) [2.9586,3.0101)

59 [40.8670,41.5656) [27.1083,27.5717) [67.3240,68.4749) [25.0222,25.4500) [5.2012,5.2901) [3.0101,3.0615)

60 [41.5656,42.2642) [27.5717,28.0351) [68.4749,69.6257) [25.4500,25.8777) [5.2901,5.3791) [3.0615,3.1130)

61 [42.2642,42.9627) [28.0351,28.4985) [69.6257,70.7765) [25.8777,26.3054) [5.3791,5.4680) [3.1130,3.1644)

62 [42.9627,43.6613) | [28.4985,28.9619) | [70.7765,71.9274) | [26.3054,26.7331) [5.4680,5.5569) [3.1644,3.2159)

63 [43.6613,44.0106] | [28.9619,29.1935] | [71.9274,72.5028] | [26.7331,26.9470] [5.5569,5.6013] [3.2159,3.2416]

% B.6 bit ELEESH
= TRR) 245 R 251 v ) )2
1t
AlexNet 4th AlexNet 5th VGG 9th VGG 12th ResNet18 5th ResNetl8 13th

8
0 [0,0.1733) [0,0.1149) [0,0.2854) [0,0.1061) [0,0.0221) [0,0.0128)
1 [0.1733,0.5198) [0.1149,0.3448) [0.2854,0.8563) [0.1061,0.3183) [0.0221,0.0662) [0.0128,0.0383)
2 [0.5198,0.8664) [0.3448,0.5747) [0.8563,1.4272) [0.3183,0.5305) [0.0662,0.1103) [0.0383,0.0638)
3 [0.8664,1.2129) [0.5747,0.8045) [1.4272,1.9981) [0.5305,0.7426) [0.1103,0.1544) [0.0638,0.0893)
4 [1.2129,1.5594) [0.8045,1.0344) [1.9981,2.5690) [0.7426,0.9548) [0.1544,0.1985) [0.0893,0.1149)
5 [1.5594,1.9060) [1.0344,1.2643) [2.5690,3.1399) [0.9548,1.1670) [0.1985,0.2426) [0.1149,0.1404)
6 [1.9060,2.2525) [1.2643,1.4942) [3.1399,3.7108) [1.1670,1.3792) [0.2426,0.2867) [0.1404,0.1659)
7 [2.2525,2.5991) [1.4942,1.7240) [3.7108,4.2817) [1.3792,1.5914) [0.2867,0.3308) [0.1659,0.1914)
8 [2.5991,2.9456) [1.7240,1.9539) [4.2817,4.8525) [1.5914,1.8035) [0.3308,0.3749) [0.1914,0.2170)
9 [2.9456,3.2921) [1.9539,2.1838) [4.8525,5.4234) [1.8035,2.0157) [0.3749,0.4190) [0.2170,0.2425)
10 [3.2921,3.6387) [2.1838,2.4136) [5.4234,5.9943) [2.0157,2.2279) [0.4190,0.4631) [0.2425,0.2680)
11 [3.6387,3.9852) [2.4136,2.6435) [5.9943,6.5652) [2.2279,2.4401) [0.4631,0.5072) [0.2680,0.2935)
12 [3.9852,4.3318) [2.6435,2.8734) [6.5652,7.1361) [2.4401,2.6523) [0.5072,0.5513) [0.2935,0.3191)
13 [4.3318,4.6783) [2.8734,3.1033) [7.1361,7.7070) [2.6523,2.8644) [0.5513,0.5954) [0.3191,0.3446)
14 [4.6783,5.0248) [3.1033,3.3331) [7.7070,8.2779) [2.8644,3.0766) [0.5954,0.6395) [0.3446,0.3701)
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15 [5.0248,5.3714) [3.3331,3.5630) [8.2779,8.8488) [3.0766,3.2888) [0.6395,0.6836) | [0.3701,0.3956)
16 [5.3714,5.7179) [3.5630,3.7929) [8.8488,9.4197) [3.2888,3.5010) [0.6836,0.7277) | [0.3956,0.4212)
17 [5.7179,6.0645) [3.7929,4.0227) [9.4197,9.9905) [3.5010,3.7132) [0.7277,0.7718) | [0.4212,0.4467)
18 [6.0645,6.4110) [4.0227,4.2526) [9.9905,10.5614) [3.7132,3.9254) [0.7718,0.8159) | [0.4467,0.4722)
19 [6.4110,6.7575) [4.2526,4.4825) [10.5614,11.1323) [3.9254,4.1375) [0.8159,0.8600) | [0.4722,0.4977)
20 [6.7575,7.1041) [4.4825,4.7123) [11.1323,11.7032) [4.1375,4.3497) [0.8600,0.9042) | [0.4977,0.5232)
21 [7.1041,7.4506) [4.7123,4.9422) [11.7032,12.2741) [4.3497,4.5619) [0.9042,0.9483) | [0.5232,0.5488)
2 [7.4506,7.7972) [4.9422,5.1721) [12.2741,12.8450) [4.5619,4.7741) [0.9483,0.9924) | [0.5488,0.5743)
23 [7.7972.8.1437) [5.1721,5.4020) [12.8450,13.4159) [4.7741,4.9863) [0.9924,1.0365) | [0.5743,0.5998)
24 [8.1437,8.4902) [5.4020,5.6318) [13.4159,13.9868) [4.9863,5.1984) [1.0365,1.0806) | [0.5998,0.6253)
25 [8.4902,8.8368) [5.6318,5.8617) [13.9868,14.5576) [5.1984,5.4106) [1.0806,1.1247) | [0.6253,0.6509)
26 [8.8368,9.1833) [5.8617,6.0916) [14.5576,15.1285) [5.4106,5.6228) [1.1247,1.1688) | [0.6509,0.6764)
27 [9.1833,9.5299) [6.0916,6.3214) [15.1285,15.6994) [5.6228,5.8350) [1.1688,1.2129) | [0.6764,0.7019)
28 [9.5299.9.8764) [6.3214,6.5513) [15.6994,16.2703) [5.8350,6.0472) [12129,1.2570) | [0.7019,0.7274)
29 [9.8764,10.2229) [6.5513,6.7812) [16.2703,16.8412) [6.0472,6.2593) [12570,1.3011) | [0.7274,0.7530)
30 [10.2229,10.5695) [6.7812,7.0110) [16.8412,17.4121) [6.2593,6.4715) [1.3011,1.3452) | [0.7530,0.7785)
31 [10.5695,10.9160) [7.0110,7.2409) [17.4121,17.9830) [6.4715,6.6837) [1.3452,1.3893) | [0.7785,0.8040)
32 [10.9160,11.2626) [7.2409,7.4708) [17.9830,18.5539) [6.6837,6.8959) [1.3893,1.4334) | [0.8040,0.8295)
33 [11.2626,11.6091) [7.4708,7.7007) [18.5539,19.1248) [6.8959,7.1081) [1.4334,14775) | [0.8295,0.8551)
34 [11.6091,11.9556) [7.7007,7.9305) [19.1248,19.6956) [7.1081,7.3203) [14775,1.5216) | [0.8551,0.8806)
35 [11.9556,12.3022) [7.9305,8.1604) [19.6956,20.2665) [7.3203,7.5324) [1.5216,1.5657) | [0.8806,0.9061)
36 [12.3022,12.6487) [8.1604,8.3903) [20.2665,20.8374) [7.5324,7.7446) [1.5657,1.6098) | [0.9061,0.9316)
37 [12.6487,12.9953) [8.3903,8.6201) [20.8374,21.4083) [7.7446,7.9568) [1.6098,1.6539) | [0.9316,0.9572)
38 [12.9953,13.3418) [8.6201,8.8500) [21.4083,21.9792) [7.9568,8.1690) [1.6539,1.6980) | [0.9572,0.9827)
39 [13.3418,13.6883) [8.8500,9.0799) [21.9792,22.5501) [8.1690.8.3812) [1.6980,1.7421) | [0.9827,1.0082)
40 [13.6883,14.0349) [9.0799,9.3098) [22.5501,23.1210) [8.3812,8.5933) [1.7421,1.7863) | [1.0082,1.0337)
41 [14.0349,14.3814) [9.3098,9.5396) [23.1210,23.6919) [8.5933,8.8055) [1.7863,1.8304) | [1.0337,1.0593)
42 [14.3814,14.7280) [9.5396,9.7695) [23.6919,24.2627) [8.8055,9.0177) [1.8304,1.8745) | [1.0593,1.0848)
43 [14.7280,15.0745) [9.7695,9.9994) [24.2627,24.8336) [9.0177,9.2299) [1.8745,1.9186) | [1.0848,1.1103)
44 [15.0745,15.4210) [9.9994,10.2292) [24.8336,25.4045) [9.2299,9.4421) [1.9186,1.9627) | [1.1103,1.1358)
45 [15.4210,15.7676) [10.2292,10.4591) [25.4045,25.9754) [9.4421,9.6542) [1.9627,2.0068) | [1.1358,1.1614)
46 [15.7676,16.1141) [10.4591,10.6890) [25.9754,26.5463) [9.6542,9.8664) [2.0068,2.0509) | [1.1614,1.1869)
47 [16.1141,16.4607) [10.6890,10.9188) [26.5463,27.1172) [9.8664,10.0786) [2.0509.2.0950) | [1.1869,1.2124)
48 [16.4607,16.8072) [10.9188,11.1487) [27.1172,27.6881) [10.0786,10.2908) [2.0950,2.1391) | [1.2124,1.2379)
49 [16.8072,17.1537) [11.1487,11.3786) [27.6881,28.2590) [10.2908,10.5030) [2.1391,2.1832) | [1.2379,1.2635)
50 [17.1537,17.5003) [11.3786,11.6085) [28.2590,28.8299) [10.5030,10.7152) [2.1832,2.2273) | [1.2635,1.2890)
51 [17.5003,17.8468) [11.6085,11.8383) [28.8299,29.4007) [10.7152,10.9273) [222732.2714) | [1.2890,1.3145)
52 [17.8468,18.1934) [11.8383,12.0682) [29.4007,29.9716) [10.9273,11.1395) [22714,2.3155) | [1.3145,1.3400)
53 [18.1934,18.5399) [12.0682,12.2981) [29.9716,30.5425) [11.1395,11.3517) [2.31552.3596) | [1.3400,1.3656)
54 [18.5399,18.8864) [12.2981,12.5279) [30.5425,31.1134) [11.3517,11.5639) [2.3596,2.4037) | [1.3656,1.3911)
55 [18.8864,19.2330) [12.5279,12.7578) [31.1134,31.6843) [11.5639,11.7761) [2.4037,2.4478) | [1.3911,1.4166)
56 [19.2330,19.5795) [12.7578,12.9877) [31.6843,32.2552) [11.7761,11.9882) [2.44782.4919) | [1.4166,1.4421)
57 [19.5795,19.9261) [12.9877,13.2176) [32.2552,32.8261) [11.9882,12.2004) [2.49192.5360) | [1.4421,1.4677)
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58 [19.9261,20.2726) [13.2176,13.4474) [32.8261,33.3970) [12.2004,12.4126) [2.5360,2.5801) | [1.4677,1.4932)
59 [20.2726,20.6191) [13.4474,13.6773) [33.3970,33.9678) [12.4126,12.6248) [2.5801,2.6242) | [1.4932,1.5187)
60 [20.6191,20.9657) [13.6773,13.9072) [33.9678,34.5387) [12.6248,12.8370) [2.6242,2.6684) | [1.5187,1.5442)
61 [20.9657,21.3122) [13.9072,14.1370) [34.5387,35.1096) [12.8370,13.0491) [2.6684,2.7125) | [1.5442,1.5697)
62 [21.3122,21.6588) [14.1370,14.3669) [35.1096,35.6805) [13.0491,13.2613) [2.71252.7566) | [1.5697,1.5953)
63 [21.6588,22.0053) [14.3669,14.5968) [35.6805,36.2514) [13.2613,13.4735) [2.7566,2.8007) | [1.5953,1.6208)
64 [22.0053,22.3518) [14.5968,14.8266) [36.2514,36.8223) [13.4735,13.6857) [2.8007,2.8448) | [1.6208,1.6463)
65 [22.3518,22.6984) [14.8266,15.0565) [36.8223,37.3932) [13.6857,13.8979) [2.8448,2.8889) | [1.6463,1.6718)
66 [22.6984,23.0449) [15.0565,15.2864) [37.3932,37.9641) [13.8979,14.1101) [2.8889.2.9330) | [1.6718,1.6974)
67 [23.0449,23.3915) [15.2864,15.5163) [37.9641,38.5349) [14.1101,14.3222) [2.93302.9771) | [1.6974,1.7229)
68 [23.3915,23.7380) [15.5163,15.7461) [38.5349,39.1058) [14.3222,14.5344) [2.9771,3.0212) | [1.7229,1.7484)
69 [23.7380,24.0846) [15.7461,15.9760) [39.1058,39.6767) [14.5344,14.7466) [3.0212,3.0653) | [1.7484,1.7739)
70 [24.0846,24.4311) [15.9760,16.2059) [39.6767.40.2476) [14.7466,14.9588) [3.06533.1094) | [1.7739,1.7995)
71 [24.4311,24.7776) [16.2059,16.4357) [40.2476.40.8185) [14.9588,15.1710) [3.1094,3.1535) | [1.7995,1.8250)
72 [24.7776,25.1242) [16.4357,16.6656) [40.8185.41.3894) [15.1710,15.3831) [3.15353.1976) | [1.8250,1.8505)
73 [25.1242,25.4707) [16.6656,16.8955) [41.3894,41.9603) [15.3831,15.5953) [3.1976,3.2417) | [1.8505,1.8760)
74 [25.4707,25.8173) [16.8955,17.1253) [41.9603.42.5312) [15.5953,15.8075) [3.2417,3.2858) | [1.8760,1.9016)
75 [25.8173,26.1638) [17.1253,17.3552) [42.5312,43.1021) [15.8075,16.0197) [3.28583.3299) | [1.9016,1.9271)
76 [26.1638,26.5103) [17.3552,17.5851) [43.1021,43.6729) [16.0197,16.2319) [3.3299.3.3740) | [1.9271,1.9526)
77 [26.5103,26.8569) [17.5851,17.8150) [43.6729,44.2438) [16.2319,16.4440) [3.37403.4181) | [1.9526,1.9781)
78 [26.8569,27.2034) [17.8150,18.0448) [44.2438 44 8147) [16.4440,16.6562) [3.4181,3.4622) | [1.9781,2.0037)
79 [27.2034,27.5500) [18.0448,18.2747) [44.8147,45.3856) [16.6562,16.8684) [3.4622,3.5063) | [2.0037,2.0292)
80 [27.5500,27.8965) [18.2747,18.5046) [45.3856.45.9565) [16.8684,17.0806) [3.5063,3.5505) | [2.0292,2.0547)
81 [27.8965,28.2430) [18.5046,18.7344) [45.956546.5274) [17.0806,17.2928) [3.5505,3.5046) | [2.0547,2.0802)
82 [28.2430,28.5896) [18.7344,18.9643) [46.5274,47.0983) [17.2928,17.5049) [3.5946,3.6387) | [2.0802,2.1058)
83 [28.5896,28.9361) [18.9643,19.1942) [47.0983 47.6692) [17.5049,17.7171) [3.6387,3.6828) | [2.1058,2.1313)
84 [28.9361,29.2827) [19.1942,19.4241) [47.6692.48.2400) [17.7171,17.9293) [3.68283.7269) | [2.1313,2.1568)
85 [29.2827,29.6292) [19.4241,19.6539) [48.2400.48.8109) [17.9293,18.1415) [3.7269.3.7710) | [2.1568,2.1823)
86 [29.6292,29.9757) [19.6539,19.8838) [48.8109.49.3818) [18.1415,18.3537) [3.77103.8151) | [2.1823,2.2079)
87 [29.9757,30.3223) [19.8838,20.1137) [49.3818,49.9527) [18.3537,18.5659) [3.8151,3.8592) | [2.2079,2.2334)
88 [30.3223,30.6688) [20.1137,20.3435) [49.9527,50.5236) [18.5659,18.7780) [3.8592,3.9033) | [2.2334,2.2589)
89 [30.6688,31.0154) [20.3435,20.5734) [50.5236,51.0945) [18.7780,18.9902) [3.90333.9474) | [2.2589,2.2844)
90 [31.0154,31.3619) [20.5734,20.8033) [51.0945,51.6654) [18.9902,19.2024) [3.94743.9915) | [2.2844,2.3100)
91 [31.3619,31.7084) [20.8033,21.0331) [51.6654,52.2363) [19.2024,19.4146) [3.9915,4.0356) | [2.3100,2.3355)
92 [31.7084,32.0550) [21.0331,21.2630) [52.2363,52.8072) [19.4146,19.6268) [4.0356,4.0797) | [2.3355,2.3610)
93 [32.0550,32.4015) [21.2630,21.4929) [52.8072,53.3780) [19.6268,19.8389) [4.0797,4.1238) | [2.3610,2.3865)
94 [32.4015,32.7481) [21.4929,21.7228) [53.3780,53.9489) [19.8389,20.0511) [4.12384.1679) | [2.38652.4121)
95 [32.7481,33.0946) [21.7228,21.9526) [53.9489,54.5198) [20.0511,20.2633) [4.1679.42120) | [2.4121,2.4376)
96 [33.0946,33.4411) [21.9526,22.1825) [54.5198,55.0907) [20.2633,20.4755) [421204.2561) | [2.4376,2.4631)
97 [33.4411,33.7877) [22.1825,22.4124) [55.0907,55.6616) [20.4755,20.6877) [4.2561,4.3002) | [2.4631,2.4886)
98 [33.7877,34.1342) [22.4124,22.6422) [55.6616,56.2325) [20.6877,20.8998) [4.3002,4.3443) | [2.4886,2.5142)
99 [34.1342,34.4808) [22.6422,22.8721) [56.2325,56.8034) [20.8998,21.1120) [4.3443,4.3884) | [2.5142,2.5397)
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100 [34.4808,34.8273) [22.8721,23.1020) [56.8034,57.3743) [21.1120,21.3242) [4.3884,4.4326) | [2.5397,2.5652)
101 [34.8273,35.1738) [23.1020,23.3319) [57.3743,57.9451) [21.3242,21.5364) [4.4326,44767) | [2.5652,2.5907)
102 [35.1738,35.5204) [23.3319,23.5617) [57.9451,58.5160) [21.5364,21.7486) [4.4767,4.5208) | [2.5907,2.6162)
103 [35.5204,35.8669) [23.5617,23.7916) [58.5160,59.0869) [21.7486,21.9608) [4.5208,4.5649) | [2.6162,2.6418)
104 [35.8669,36.2135) [23.7916,24.0215) [59.0869,59.6578) [21.9608,22.1729) [4.5649.4.6090) | [2.6418,2.6673)
105 [36.2135,36.5600) [24.0215,24.2513) [59.6578,60.2287) [22.1729,22.3851) [4.6090,4.6531) | [2.6673,2.6928)
106 [36.5600,36.9065) [24.2513,24.4812) [60.2287,60.7996) [22.3851,22.5973) [4.6531,4.6072) | [2.6928,2.7183)
107 [36.9065,37.2531) [24.4812,24.7111) [60.7996.61.3705) [22.5973,22.8095) [4.6972,4.7413) | [2.7183,2.7439)
108 [37.2531,37.5996) [24.7111,24.9409) [61.3705,61.9414) [22.8095,23.0217) [4.74134.7854) | [2.7439,2.7694)
109 [37.5996,37.9462) [24.9409,25.1708) [61.9414,62.5122) [23.0217,23.2338) [4.7854,4.8295) | [2.7694,2.7949)
110 [37.9462,38.2927) [25.1708,25.4007) [62.5122,63.0831) [23.2338,23.4460) [4.8295,4.8736) | [2.7949,2.8204)
111 [38.2927,38.6392) [25.4007,25.6306) [63.0831,63.6540) [23.4460,23.6582) [4.8736,4.9177) | [2.8204,2.8460)
112 [38.6392,38.9858) [25.6306,25.8604) [63.6540,64.2249) [23.6582,23.8704) [4.9177,4.9618) | [2.8460,2.8715)
113 [38.9858,39.3323) [25.8604,26.0903) [64.2249,64.7958) [23.8704,24.0826) [4.9618,5.0059) | [2.8715,2.8970)
114 [39.3323,39.6789) [26.0903,26.3202) [64.7958,65.3667) [24.0826,24.2947) [5.0059,5.0500) | [2.8970,2.9225)
115 [39.6789.40.0254) [26.3202,26.5500) [65.3667,65.9376) [24.2947,24.5069) [5.0500,5.0941) | [2.92252.9481)
116 [40.0254,40.3719) [26.5500,26.7799) [65.9376,66.5085) [24.5069,24.7191) [5.0941,5.1382) | [2.9481,2.9736)
117 [40.3719.40.7185) [26.7799,27.0098) [66.5085,67.0794) [24.7191,24.9313) [5.1382,5.1823) | [2.9736,2.9991)
118 [40.718541.0650) [27.0098,27.2397) [67.0794,67.6502) [24.9313,25.1435) [5.1823,5.2264) | [2.9991,3.0246)
119 [41.0650.41.4116) [27.2397,27.4695) [67.6502,68.2211) [25.1435,25.3557) [5.2264,5.2705) | [3.0246,3.0502)
120 [41.4116,41.7581) [27.4695,27.6994) [68.2211,68.7920) [25.3557,25.5678) [5.2705,5.3147) | [3.0502,3.0757)
121 [41.7581,42.1046) [27.6994,27.9293) [68.7920.69.3629) [25.5678,25.7800) [5.3147,5.3588) | [3.0757,3.1012)
122 [42.1046,42.4512) [27.9293,28.1591) [69.3629,69.9338) [25.7800,25.9922) [5.3588,5.4029) | [3.1012,3.1267)
123 [42.4512,42.7977) [28.1591,28.3890) [69.9338,70.5047) [25.9922,26.2044) [5.4029,5.4470) | [3.1267,3.1523)
124 [42.7977.43.1443) [28.3890,28.6189) [70.5047,71.0756) [26.2044,26.4166) [5.4470,5.4911) | [3.15233.1778)
125 [43.1443 43.4908) [28.6189,28.8487) [71.0756,71.6465) [26.4166,26.6287) [5.4911,5.5352) | [3.1778,3.2033)
126 [43.4908 43.8373) [28.8487,29.0786) [71.6465,72.2173) [26.6287,26.8409) [5.5352,5.5793) | [3.2033,3.2288)
127 [43.8373.,44.0106] [29.0786,29.1935] [72.2173,72.5028] [26.8409,26.9470] [5.5793,5.6013] [3.2288,3.2416]
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