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Fig.1: COD ¥HMW4A4 K- FEWIAL ST REZEWEE, ™ 4EHkED
KBS ERMEE, NMERMIE N FIERE - BEEBS T REEZEIE (e, A, po) LA
JCFRN/NC4K EXIRIHIS, 5 /KE (& AR =AM -

FESREH, INTS PTQ B H ZBOAERE [9.52] . Ak, HEEFEMENEER
BF, INTS #RAMEE ATRER R, #F— PR IR TR EF BRI E - X1
fEFA AL CRFPRE B BRI ER R COD B IRILFFPTQ - FEAIM, 4-bit N E 54-
bit #E (W4A4) FITERREIYL 3,38 N ERZ ALAS, [FIRASE 2R I Rl e
KL - SR, FATEZIN, ZTF Transformer FICOD fEANEW4A4 FATRER
AP, MAEFERL - XFEE T — D RBERE: 224 COD 74-bit
& A MEss, PARAMATEEANE ISR « AHHRE 147 T8 PO 18 0L T8 W4 A4
AIEE?

Transformer PTQ & K, (HEZEU/KETIE A JLERE AT (i)
TERHERYE LT R BRI N, DAVCECFP32 Hth [24,50,56]; (i) 7L
Bl E S A FIE R ERENE [51); PAX() @i oA BiE N RERS
TR 33] - X LEEEE K EZ LLEESR AL, I FERER - fEW4A4
fICOD H1, EF K& token JFEFHI: Ftoken WE FF M H Ftoken FHE
BRI INEWAE, MZEEUAEERHFAS BRI —5 .

AT W4A4 T BB EERTE B R S TR R B AT HaiLE (Fig.[l) -
WHERBIGRIERE Rtoken & EFHZEMILE, ¥ XPKA, HHERZ
Htoken MBI (Fig. [I) - EFEASENT, MSB{EH SR FIAR £
7%7\2;:1‘%, Fiﬁ&%ﬁ/‘jpo = P(|1‘bounda1‘y| < A/Q)o %E%&EZZ:, E@gﬂf%ﬁﬁ
RETIEWE SR ER SIS - XMIPHFHEBEIEES (W4A8 #AFP32,
MW4A4 ECFRN [42] F2K%%, 40 Tab. [l fR) |, 3XEBCOD i Etoken JFH)
TEREES, FERTRS RN = A/ ST Rp, (Fig.f) -

HTF Lz, HATRHECOD-TDQ, iX&— 1 HIfW4A4 Transformer
COD HJCOD A1 ASBIERMIEL . COD-TDQ RFLAPTQ Fx (L7
#FilgR) , HHEHEEHTLK . B4 EDirect-Sum Token-Group (DSTG) 43
fittoken ZHIHTE R & H- 2 BREtoken AOTEEESZHL, DL Dual-Constraint Range
Projection (DCRP) R % Mtoken tHILH, F Ky MEBRMEE po
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Table 1: NC4K (CFRN &F) LHIBHLEMNEE .

wWHE Sa T F§ 1 Em T F5* + MAE]

FP32 (#%) .888 .850 .941 .880 .030
WS8AS8 (fh&) .887 .850 .940 .879 .030
W4A8 (Fh&E) .882 .841 .936 .872 .032
W4A4 (FhE) 443 .089 .344 .348 .151

RFFEFSE XA o ZEPUPCOD FE#E L P > Transformer COD & (CFRN

5ESCNet [54]) £, BATRCOD-TDQ #47 T £MM) Z A - GRFrEE

B, 7EAARIWAAL LT, COD-TDQ BEFBN REMPTQ £k EAE

YIGRIER T, SReHEMNTIEML, S, (CFRN) $#H#id0.12-0.14-
AT BT E S50 T

— FATRME T — 1 HEVLHII S FICOD FPEW4A4 FHRIZHT, %20 LITEE X
BEAIZNG B R IHF AL, HRIEHA n Flpy TERZEHETR -

— FA TR HECOD-TDQ, Eifiid (i) Direct-Sum Token-Group 4#i (DSTG)
HIFEE AL, JFi# i (ii) Dual-Constraint Range Projection (DCRP) Jifg
K- AT LR 2R LAy Flpy, NS E W4A4 BUETLHE -

— FATHCOD #AL T BN N EIEENS—W4A4 PTQ HifE, HIEHtREw iz
BELRMANZHTER (1A~ 9 po) . PMEFHRRECOD EMHIF -

2 MXIE

Transformer 57 BB HPTQ. FATRE T E T Transformer FJCOD

HIW4A4 PTQ, H¥H AL TAES Transformer PTQ HIITEASFREERAEHR . PTQ

ST B GRHRANGMEEL AR EE R, BEEeNEEl . £T

VS IS VO BLA AR HP E A [21)58] - * T L% Transformer (VIiT) 6], PTQ4ViT [56]
I T B S ER, DR TR - RepQ-ViT [24] FIFIMA-Q [50] 5%

BT E B I A R R B — PR R E NG R RMEER - HXEA

(AdaRound [34]) - TAFEAREN (BRECQ [11]) FIREENIL (QDrop [47])

N &7 S/ MU TE S AT B IR ZE - PQ-SAM [27] FIPTQ4SAM |[30] A5

[ [A]Segment Anything Model (SAM) HIPTQ RE, 3BAER N5 H—1L+

MBI TE, DUIR R RGeS 5 IS e 2 R H . (HCOD B AMH: &
BYESHEI/MEE - BEMEaF s, Hax AHE R shH =R 1
20ﬁ%%ﬁ&é%%ﬁﬁ%@ﬂﬁﬁﬁﬁﬁ%%?%%ﬁ%%mmn%%%

Token HBEMSHMEF M. BRLFEEMANERBEMR TSI

HEUE - ORQ-VIT [14] BN #E#E, LY kb0 & Wm (£ 5 8

Fl; NoisyQuant [28] 5| ARERS FAELEHEAE, DASEIFUCALE M ETBUETTH - SmoothQuant [51]
AR EINGE L, SESNEH#HITESELLECETEEL; AHCPTQ [57)
T S T I A A A v A — 8§ 1018 - T post-GELU token HIZNAS AR
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FEATER [17] = Ftoken Foit st T Ab 75 ZATSME B (AR 3K o X R 7 154 1
TERWM, Bltoken 7 fimEIES], HEEFEIF RN LIFEE . IGQ-
ViT FIADFQ-ViT R BENHEER, UER—2RREZIMIL
BACKIE . REVEIRE, X IERZIER SRS FERLZER, HE
BIESFRES L1 - ZEW4A4 FICOD A, FEERE R token RIERAY: 1554
FUEHE AT RESHREITNG, X H N REH S EI R s R E S E R
HEHANHEES, BUTIEEIRERLD T EE IW4A4, Rt ESFRE
FERKTR B 7S LA 58 B P T A B UL N R E 4-bit G - (UGHAT LR S BLFEARE R
1Etoken FEBIEFEE A, HARRERIEDEGD R G BEE -
AR RBRAIRIR R . AP TQ BT RIASS LR E N ARCQuant [32]
FHXINVFP4 1] EWERESERE ISR ERE, QuaRTZ G EE G
ZEPMHEEN . REXEBREEL TEMBMEN, HEMHAEES
Ftoken Ja) 0 8437 V2 Bl 22 43 91X 5 1) 25 S8 T 2 3k e R B - FEW4A4 FICOD
| Btoken T AL S K E Hltoken K BILS K, B R EFIHSE
Brig s A A S h % R - COD-TDQ Htoken /EER ~ 88 HHEE B 1L
(DSTG) LI MAHRTEEKE (DCRP) RIRHNX—2H, RNAHRB K5
BORE AR & -

3 COD HIW4A4 55512

AT W AT 4 H T Transformer FICOD IR FW4A4 TN RHEHEES - XFP
BEA— 1A EE:. BERESNEESTTSEKIEZTEES K, N
DIZAE U= FEFRCOD PRI RES 0 R E -

3.1 F&HER

FE—"X G token £ Z R —JEEPIZGFIKEBIGE RS N, KSWLHIRE S
WeiaR o ANTE X ESTET A2 EE -

Z RSk H R EME N AEAREIERKEX € RTXC, HAT F£oRtoken, C
FREE - Ba. BAR—DICE - WHRa-bit WE BN SEFE LK EEWFE1Fe >
0, FAFHBE I gmin = =29 Fgmax = 2°" =1 X TW4A4L IS, o =4,
Bl gmax = 7> MNP EHNA = ¢/qumax - TEEBIEAFEAT, B HMN Y|z < A/2
B, REEFHEL, =0. HMrEIZETELES T MR .

2 RET T, - AT HWEARIREZZ BFENEE, TATHKESEE
SRR RITIH— L . 2o, = Std(X) + e RARETC MILE FRTRMEE,
Hrpe > 0 2—/NEE L2 RERHETH
2 A néﬁ, (1)

<
Og Gmax oA
B RHc, FoRAHR T HAIGKE AL T HE RAITLHE -

KA BRERBUWXIBAMRL TR . ST HRIKRENHEML, HE X
Wk, HAgya. &R FRRRKEIEE -

AR-BRUE oy o BIEELET D KARDN, SRR S A feid i« X T &
HUE o4 = Std(A) + e FIEEHIEEEA, IR EE L. A BB
A FE RS -

Cg
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Naive W4A4 (c) COD-TDQ

(d) Naive W4A4
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Fig. 2: k¥ token RETI . (a—c) FP32. FNEW4LA4 5DSTC FHFtoken 70 H
#Z5: token HYEMEM T HERESHTLEIZHK - (de) BILHT/ 5 B F XIS IR
H: FNEWIAL FF L/ NENTHEAE, MCOD-TDQ ¥ TEAM], Kk EZHIE LG
M41.6% FEZ14.2%

T Epo - M THIEREA, THREEREMNTHICE L, BEA
FRTERE E BT FI 2R 0 A -

poéﬁZm:m:PQﬂg?). 2)

3.2 JEEEAED

COD HEZHURN LR, A FIESE 5 DA/ (B (8 25 (8] 454 10 e B E X
HIL . SHER, token FEAFMEZHET R SIS XA FHE MR
ZEtoken HEF I - FIKE R EET BB 12 FPTtoken MGHE—
g b, PERERRHFRRIEN UESFUEERE, e, HT K Eq. (1) F8
BRA - Btoken 575 VL FE Z RS

max, |Z.|

D(X) = 3)

median; median, |z.|’
Y —/NEB S token HEHARIGIR(ERS, ZESD K. HEWEBEREMIERS
ftoken HRE, FIHZ Hitoken HPOTHIAI D HEREN . HITHFRIE, WAL &
K ZF token JELHEZFD(X) (Fig. , Titoken ZH4EH (Sec. B
Ptoken I [E MK -
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Step-to-Std ratio distribution Zero-mass chase ¢ ofinal
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b

Fig. 3: DCRP Bj1EZHFEEYIE - DCRP ¥4 M token HEM 2 H5Y H FHHH 2 5
K- EUE RAER RS - #itstep-to-std BREAIAEI Ftoken A HHIMT2.60% (5
Bi) TEC1 EREZ20.00%; T Fpo > zr MIHLFIN8.36% (FhEW4A4) FECOD-TDQ
Gt T REE20.87% -

3.3 ZEREESH

TEN TSRS L, D KBTI E M EMECOD BTN . T
FlZELAECOD R EEWIRE, FEMZESKBHENIREER . —BE2RPED
M, FEXRERRSENTWIFHEE -

ERITENT, Hr| < A2 WH2 = 0. Fit, X TEEEEHES

i, Eq. (2) THZFMHEREEA LRGN ST R SmEENE, XFmEE
REE, RADAMNREEZNE BEXEZ )G, FEEBRNRAEMEERY
TEERRRIAER SR, XS RENRMACSKEHAZT . X T —
Ntoken AERHESA, HRIA2HIEIDRY - FNEW4LAL 7 L token HENAN
TRREXIE], HAPK-BERELy K B R e, XHESFA I H
HALEE (Fig.B) -
& BHLHIZ W IR - WS TR RIHT 1S5S LUK Fig. 1) il
AR VERER CB - #8 & 030 B SIS 20 o7 & [0 8% T AR HiF 1] 1% 42 240 1 )
%o Fig. [I| %5 THENCAK L iFECFRN BRI E MW . FhEWIAL S0
EPHR AR IR ES - Tab. [1] 77 HI LR 5 B2 W S F X — A

FNEWSAS 5WAAS (RFFEEHIFP32, MANEWAA4 SRS - BATE, Tab.[1
FHS, M0.888 (FP32) F£%0.443 (FhFEW4A4) | [RIN 2 F/EMWTE T e, =
2.794 #5121, HEKNA = 0404 ZAKkE3.651, M EMNpy = 0.141 F+
%0418 [ —EAFRBACOD-TDQ R 2 W & H BFP32 [X [AIFffir: 7EW4A4
T, Sa=0.837~ ¢, =3.114- A=0.565~ po = 0.191, 4 Fig. [1| 7R -

IXLEI &5 B HI P SEW4A4 COD MMM ESK - 55—, T EEEELITZ token
JAEREYT, LARG I Sitoken FRENETEE - B2, e AR IEHI A HE
BIEHEZ . Sec. [l Fitoken 4AJEE (DSTG) FIXAHRILE#ERE (DCRP) 52
PR ZESK o PELR AT I TIO FO I &= B LR SRR R S2.5 T . itk &
KGR E Z4-bit WIE, A Z4-bit AE -

FESHHANERMN - WEMAREN IR S ' — KR, TR A
REFEE - BUREBMEEEH Sec. .2 FIUBLEMREITRE . W € RO %
R EMARE, HPEHAERENO, MAGEERNT. £s c RO ForiZkiHiEE
REE, Hsy, >0 BAVERTHERIE: (W/s)oi = Woi/s,o WEENLN

Qu(W) =clip ([W/s], Gins Gimax)s W =50 Qu(W), (4)
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Transformer Layer
Y C-channel COD-TDQ 2

INT4 Quant.

Token X E — DSTG —» DCRP —» _/'_HJ:" -

Constraint C2: pg < zr

®
Multi-Head
Attention
t £ 1%

000000

Tokens

Discard Groups

Fig. 4: COD-TDQ (DSTG 5DCRP) Ji/K&MR -

Ho FRIET T BAZRITERE . T 5HEEESSIT, FAEMM TR
FS1.2 T RS .

4

AT HEWLAL FRIGREEENL, FHIFEARCOD-TDQ —/MH [A] 2 T Transformer
FITHE B ARSI Atoken SR B IE RAHELE o ZI%ITEE Sec. || HAIMESS 112
Wr, @ FH B token L AL, FEIEH4-bit B NEEFESFHIERHITE -

4.1 COD-TDQ #iA

7E Sec. 3| FHIMEFHE 2R S T, COD-TDQ ¥COD &L &M H—
Ntoken RFFTEERLEEAE, BinEMs Btoken FIVEREISCHE, I 2 IEH4-bit
PELHFESPIERBE . Hit, COD-TDQ 5| AW T A&HEHE — DSTG
FIDCRP—E{1#Ftoken HHIE FIiZ1T, FLE Sec. F Sec. HHEH
B (Fig. {4) - Bimfh SR AN FER KL - Fig. dfe) JE/R T iXFitoken BRIt
KPRl : SHNEW4A4 #HE, COD-TDQ RE T IF LR ARS8 & A EHH
mH 550 SR -

MRS RN - B fclip(-) FILBEZRNTBWEIFXE - L5 BREA
B HOL B . BEBWERe > 0, FEHNA = ¢/umax - Rz WEE HZ =
clip(z, —c,c), BN g = clip([Z/A], Gmin, Gmax). HREWXHE = Age PNHE
e > 0 ATEALHF RIS K . COD-TDQ /EHTESEEET, AE
BENEMLP 91 )Linear 2, PLKAFERHICony 2 - SEREHE T8 35 0 Bl F1 K
AT T FEA R S 1.1 T o

COD-TDQ FI M A S0 (L token RIFRTERELERE - DSTG RF4E U= &R
b Etoken H, PAFEEREtoken V[ XEL - FE/EDCRP @ ML, fif4-
bit #IE N BB EZRFE R - DSTG (Direct-Sum Token-Group)
R Moken A& KI5 7 B EAR/NREEA, HABTHSE B S BUETE
- DCRP (Dual-Constraint Range Projection) P~ i 5 5&2H7E
B, DIEHPK-EEUE L ER TR - 2 T oRIATEE Sec. HFIFIADSTG,
SRIGTE Sec. [1.3] I ADCRP, LAFEAtoken HHWAA4 2103 -
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4.2 Direct-Sum Token-Group

fnSec. |3 FTiie, COD H'3i%token WIE 57 b i 8 B 5 Fttoken REMS E T T
WWH, 5 KPK, I AREEE LT E - X token H& D)
Ttoken RERTEME S HC, HFHE RS ERES KL Htoken fERE - (EHE
B, DSTG N token HAHLR FHBUETEE, MM IEH Fttoken R 7E H A
WrytH - DSTG % ~token 7 N#E THHFHITHSIE -

Direct-Sum Token-Group 4 f# - % Ftoken F &z € RY, EEH D> N K
Nhg B WRC TNEEWg BEFR, W EE4ERE LR ETEAINCp =
9[C/gl-

C’pad

K
x:@xk, xp € RY, K= , (5)
k=1 g

base __ ||xk||007 Kﬁﬁ)ﬂﬁﬁ%ﬁi%ﬁ%ﬁ, (6)
T Qullael), HERIESMp € (0,1],

L5 itoken % Eq. (5) 70 - Hie FoRImEBEERE I . RENL/EERE
FEYERE - W0 Eq. (6) B, ZEREERTEEgee > 0 HARE, AREMITT. X
| - oo REBARENTLEL, Q, 2| Bg IR LHIZSp DA% Token A
WERGEE EEIER - Scglobal = maxy, chase FoR I V0 = 02 A IR KE
F12 o Loy = Std(ay) + ¢ FRHANIREE, Effg DILR LITE . AHZELHE
N, MR R R L R

cglobal C}C)ase

(7)
dmaxOk GmaxOk

H Feslobal g Hofibtoken AP MBEHHELES - XM Etoken TIHAECOD H1R
WL, FHERNEH token HVEH -

& Mtoken HHIHSTHFHF S EMN - Z5EDCRP (Sec. J5 R A BT
e, DSTG EHNNABEM S EML:

Ay = max(qck , E) , Iy = clip(zg, —ck, cx), (8)
max
gk = Chp (Lj.k/Ak—|7 Gmin; Qmax) € Zg> 2 = Ay dk- (9>

EEHtoken W NG, = P, 2y, HBFREFTHERLIKEC 1HlIE -

4.3 XWARTEHE B

DSTG FBR T Bstoken #EA, HH I token HIBFAIREEEH Ik H 5TEH -
Jﬂ:,TDCRP FEANAERE R S E AR, T B S B R
'2E.

AWCL: FPR-BEER - F— DS K-BEEUE L ERREIVH P8 E
fir >0 (of = Std(zy) +¢) -

A
e = =k <7 = < c,(;) 2 GmaxTOk- (10)

Ok
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Table 2: CFRN [iW4A4 %G ENLGER -

o | CAMO | CHAMELEON | COD10K | NC4K
| Sa F§ Ewm F;* MAE| So F§ E, F;' MAE| S, F§ E., F;* MAE| S, F§ E. Fj' MAE
NSRRI
FP32 876 .844 934 .877 .042 | .912 .875 .961 .898 .019 |.870 .795 .939 .835 .022 |.888 .850 .941 .880 .030
FhHEWSAS 875 .843 933 .876 .042 | .912 .875 .961 .897 .019 | .869 .795 .938 .834 .022 | .887 .850 .940 .879 .030
FEWLAS .864 .826 .923 .861 .047 |.906 .863 .959 .886 .021 |.858 .776 .931 .818 .024 | .882 .841 .936 .872 .032
Fh#HWaA4 418 061 .314 332 182 | .447 .083 .351 .316 .141 | .471 .071 .376 .242 .093 | .443 .089 .344 .348 .151

WEPTQ Tiik
NoisyQuant 1408 112 .498 .331 .190 | .443 .120 .574 .318 .150 | .474 .101 .380 .248 .095 | .450 .173 .324 .341 .124
PTQ4ViT 410 .061 .352 .318 .181 | .440 .080 .380 .321 .140 | .479 .070 .393 .252 .091 | .456 .081 .340 .355 .153
ORQ-ViT 415 .069 .303 .321 .181 | .448 .083 .356 .316 .141 | .489 .086 .364 .240 .092 |.440 .081 .332 .344 .151
post-GELU 1403 .093 .469 .319 .185 | .449 .084 .466 .318 .147 | .480 .073 .544 .259 .084 | .450 .094 .502 .352 .156
SmoothQuant | .397 .118 .526 .321 .140 | .445 .104 .558 .328 .140 | .490 .073 .565 .249 .091 | .452 .108 .543 .342 .157

PQ-SAM 464 228 511 .398 121 |.465 .190 .499 .317 .150 | .483 .131 .462 .243 .089 |.474 .211 .508 .351 .154
QuaRTZ 416 .054 309 .324 182 |.447 .083 .353 .319 .140 | .471 .070 .371 .243 .093 | .441 .084 .337 .350 .151
AHCPTQ 417 .060 .313 .329 .182 |.449 .086 .364 .320 .141 | .471 .070 .374 .243 .093 | .442 .086 .340 .345 .151
ARCQuant 534 510 .657 .629 .117 |.593 .464 .619 .572 .096 | .640 .455 .676 .570 .079 | .683 .569 .711 .674 .097
FIMA-Q 595 .549 .659 .553 .130 |.603 .476 .682 .551 .096 | .611 .452 .698 .518 .076 | .663 .572 .733 .629 .089
PTQ4SAM 671 .591 .740 .653 .106 |.605 .461 .645 .518 .095 | .665 .540 .760 .584 .072 |.702 .632 .761 .660 .082
IGQ-ViT .674 .601 .748 .658 .113 |.692 .607 .763 .659 .069 | .670 .538 .778 .592 .069 |.710 .651 .776 .688 .080
RepQ-ViT -676 .608 .750 .656 .099 |.701 .622 .774 .672 .067 | .676 .549 .779 .599 .062 |.718 .651 .783 .691 .072
LS vt |.813 .724 .864 .795 .070 |.862 .758 .904 .823 .040 |.802 .649 .864 .736 .038 |.837 .747 .884 .817 .052

ARC2: BREER . EREBEANT, WHE 2| < A/2, MTERHENLH
T ZRTHEEN
]. Ak- (zr) A
ok = — Z <|xk1| <5 > , Ck < C, = 2qmax er(|xk|) (11)

Q

HirfFazr (0, 1) ?ﬁﬁ%]pok < zr RRHEZE. éerﬂka i%ﬂ?l%éﬂqjg
AMBIE A Z Sz %k - élAk/2 < Qu(|ag]) B, FfFpos < zr BENHL, H
HASE| ERFTRMIc, T BWTEAR AT X 8] R H X R

Cr = (0, Illin{c;:)7 (Zr)}} cr = Hck( base) _ mln(cl]:;ase’ CS—), ngzr)) .
(12)
SRIGH By + max(cr,c) - BRI, $ULIRHLEHE

e <7, pos <zr (ZEEZESAEEBURE) © (13)

ul Fig. B fi7n,  Eq. (12) B EERR T 3B RCL/C2 %y, por) L5
ftoken ZHELGY, FAELEHPIEETMIT RIS - BT S & AZ RN, DX
HARCL HESHE AR R, WHNERIEES2.3 11 -
MRS AH2R - DSTG jEit 5 Fttoken HTHE (Eq. (7)) BEEtoken
JLHIAL - DCRP By b8 MEEREID KD e E Tl BRI AEEW4A4 XA
(5%. (13)) - XA EIEEN Sec. [8 FAMTHIRALE R, FH Sec. 5.4 FHY
ZITIIE -

5 SIS
5.1 SLHKE

BURE.  FOENAPRECOD Hf RiEfE: CAMO [19] (1000 3KII%%/ 250
kMit) < CHAMELEON (76 3kE1%%) - CODI0K [8] (%2026 3K &
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Table 3: ESCNet FIIW4A4 YIGFEMN . HEEPTQ HEY, BIFHINEE,
BATR AR I, FIFREE R T R

i | & | WEPTQ Hi | AIHE
| FP32 W8SA8 W4A8 | ORQ GELU PQ Noisy PTQ4V FIMA PTQ4S IGQ RepQ | COD-TDQ
Sa T 893 .893 .888 | .576  .581  .609 .714 723 .748 768 818  .818 .881
Fg 1t 864  .864 .858 | .368  .375  .429  .651 .658 .662 701 727 751 .849
Ent | 945 945 941 562 566 .607  .803 .818 .821 .843 878  .883 .936
Fg 1 | 887 887 883 | 459 467 526  .684 .700 .710 741 790 791 .876
MAE] | .028  .028 020 | 120 .119 111 .093 .080 .078 062 .055  .052 .031
My W P >, Vs
Table 4: NC4K ¥IEE FITHRIIS . 7ECFRN (%) MESCNet (f5) 4 bHIK
[SHay N —
FHEM . BAREE R LR -
| CFRN #F | ESCNet &F
Tk Jiik
‘ Sat F§ T EmtT FJ'1 MAE{ ‘ Sat F§t Em T FJ't MAE{
HhEW4A4 | 443 .089 .344 .348 151 H#EW4A4 | 576  .368  .562 .459 120
eSS .407  .093  .513  .185 .209 Fik it 597  .378  .548  .448 111
NDSTG 451 .180 532 241 .270 {DSTG 617  .416 579 .488 .106
{DCRP 435 174 .504  .228 .307 {DCRP 771 .684  .805  .744 .062
ILTTH \ .837 .747 .884 .817  .052 AT \ .881 .849 .936 .876  .031

GAMiAR5r) LLENCK [31) (4121 5KER) - BRIESF UM, FilfEA
JF6 B 5 5 BER A SEBTCOD. TAERAMAOVERE TN, 725 J7 MR 5 EAR s 45
R %HHCOD (8], HATRELNMER: S, (EHMER) - Fy (NiE &
&) B, (PHEER) . Fy (FAFER) LAMAE. NS, Fy, Bn, Ff'
id_zmuaﬁ MAE # R S R AT -

BR.  WATEZEMARCFRN |42, XE&— T KMETSwin FICOD AL,
% Transformer ZRfGEsRAFCOD ¢ Ef#id s - TATAAEESCNet [54] F 1A,
Z—PVT K& Transformer COD &2, BEANL /SR IMERL -

B .  FAITRETWLA4, HOUHFWSAS/ WAAS ijj W5 2% ok E
BLRBORIE - WE AN S BN —IREEML (Sec. o FTH IR
TEAH [F PR K 2 DURE BE Aol » ZEPTE SEIR %zﬂ‘ﬂ%COD-TDQ Bz FH
FLinear/Conv B, [ HAELFP16 #lfE&E L LayerNorm/Softmax - A 7E
PR SE LU CFRN /ESCNet 7 M4 FFH—HEZBSE: g=32. 7=
1.0 Flzr = 0.2+

EEE58M. FARKFCOD-TDQ 5 Tab. 2 I%DTab I':F‘i' H AR Transformer
PTQ FIEXEWHPTQ ;IR T IAH#T I - W TREEAAOENEL, il
128 SR BRAVRCHESE - FTESERIGEMFI LIS E RS, HRASE
3§Ff}i2):j‘ﬁﬂ*ﬁﬁﬂﬁﬁ&ﬁﬁﬂlﬁ&ﬁﬁo ARIEAF, FrERWTEERTR—4
WENLEZ -

5.2 CFRN IHjFELZER

LA B8 P BRUBE SCRFCOD 7R R RZ T - TR MURE -, AME W48
REAFP32 (F1S,: 0.8776, FP32 70.8864) , TANE W/A4 PEIHE
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(S, 0.4448, FHIMAE: 0.1417) o %R £ 5 K30 £ € 7 F4-bit
BiE, 5 Sec.[3d —% . COD-TDQ #ECFRN KIFTEHIRE L BUSR It W4A4 K5
& (Tab.p) - S5&HEW4A4 HLEHE, COD-TDQ #S, #7t+11.8 Fl+16.1
NED S, FHHEMAE 45 EF£0.008 $]0.020- fENC4K [, COD-TDQ
KEH|S, = 0.8365- MAE 70.0520, TMaEE% (RepQ-ViT [24]) HS, =
0.7182~ MAE 40.0715-

PTQ4VIT [56] LAWY 5] & (L FflHessian 5| 5 FIR EEF N B VIT &
b, HHEEZREHZECOD token 7 FiE FEMESS - FIMA-Q |50 FRepQ-
ViT [24] #& 7 TEMRERE, BUE/RAFO, HREXLD Fioken 7
EHI(n, po), HIEL5COD-TDQ Z A fFERFEEZHE o 818 47 2H 5 L0 RF 98 B 47
Bt o IGQ-ViT 33| & T BEREFE, EREBREoken T30, FILI3Z
FRTtoken R EZ - post-GELU |17] S ECENSHAFTE, [HIERKIEZ token
REARLE SN R py FIEOLT, EEEWIAL TR IERE R FO
BT MA SR, BEREE D s A AN REE N 1L R R IR E
THEH (Tab. 4) - HHRH, ORQ-VIT |14] FINoisyQuant [28] FECFRN L1/
TEFP32, MiSmoothQuant [51] 3 Z7E B TS LA E N ARL - 2R M oR
IPTQ JTIEHR AR BIERE, JHE XX FTCOD #iZtoken 5B PEAN
%ﬁﬁﬁz@é%i@o COD-TDQ WIAFZAET, EFE Eq. B token ZH2Y

5.3 [AESCNet HA[T# 2

COD-TDQ FEEE Transformer & Tzt - ZEESCNet £, FNEW4A4 HEERHR
b COD-TDQ KESCNet K E 2EFTLHiAIW4A4 PERE - PIEEURSE FHI5%E
HWAAL TR AN FERBIEES3.3 T« RepQ-VIT 5IGQ-VIT 39k, HEA]
HIZEENLHITCIED Ihtoken B EZE - MHILZ T, COD-TDQ N Htoken %Y
W+

FECFRN I, FFrtoken B4 (FikE) &RE™ EIEtoken JELFE L
BL, HTLEREWLAL ERE - Y BEERT R R KN, (UFEHDSTG

SR, XEZFRMEEHBZE—E (Sec. o (NEFEESTHHHDCRP
HEEHWRARW R, FENMLP #5H HATEE LB se ki FUEdE . 5
BDSTG + DCRP fEWFaEKE COD 5 . ZEESCNet |, DCRP #fit5afa
EVERH, TMDSTG ¥R &R 42 . 7EESCNet [, {XDCRP 24K E T W4A4
KRR AR —ER9, BN A /o Flpy EHXTAR T SR . IIADSTG i
—PREREIFEEMAE, RHBIREXSTET AR T EE L ME -

5.4 EMESHT

A THBLEIZ 2 W Al LCOD-TDQ HIF 1414 DSTG Pk B token R E T
 (Fig. ) , DCRP N3&#HItoken HFEEMFn = A/o Flpo (Fig.B) -
Fig. p| (IR THRE | (B A - al#lE /) LOREEED - 4
FWAA4 FR LT P35 (T SR B AL R - BEER VT PTQ 4%
(RepQ-ViT ~ IGQ-ViT) A] LLER KBS L5, B2 stimis 4% B - COD-
TDQ F*AESHEIAFP32 BN, JUH R0 SRS H B R s X 4 -
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COD-TDQ  FP32  Naive W4A4 RepQ-ViT IGQ-ViT PTQ4SAM

ﬂ------m

ut&GT

c»

------@
RN e

Fig.5: €HEHE . F—FERBAEGHGT g . ZRKINERAFENTIE (RepQ-
ViT~ IGQ-ViT~ PTQ4SAM) =BT HERG « X &4 /mFl, W17 5% RCFRN
FIESCNet FLLFRIRILER -

5.5 HEISLINT4 TE

B A1 — B FEREKNVIDIA RTX 4090 b f# 2T Triton FIINT4 #1%, *FCFRN
Ui B TR AT RV, o AT 384 x 384 Hij AFbatch size 4. BT IEHERK
EUE T, WHEFRREESBIGPU NAF -

1 Tab. [f| Bi’R. COD-TDQ jA¥l44.21 FPS F122.61 ms/image. T
BFP32 Zj(1=f1 50x Fitss, [FIRHERE ) N 775.40 MB F£22108.19 MB,
FrIE(ENTEM1421.31 MB [%%834.92 MB - HIZfTHf [R5 HABW4A4 F7i%4E
W AT AFEHDSTG IS (44.48 FPS) , DSTG {UH73£0.27 FPS (0.6%)
?F%% Triton B2 569.73% MEMNETF . HAH TT/FEINTZL WE 197,065,266

FH . REITKE MRS TTEIE 9 53 1326,632 14,364 F J=] Tﬁ%%%ﬁ
%0.341% - DSTG f# % Stoken H /MBEHN E RG], E%Tﬁﬁ%%flkr% WATE
BEVINIIE (5%

6 45

RGN (COD) BESIARIREAEE, {HE T Transformer FICOD A EFS
zﬁm%ﬂ@%%%ﬂ)ﬁﬁﬁmmn K FH4-bit DCEAFTE (W4A4) BIISRE &
o (PTQ) BHEMWEF) - /1, COD RKILHAE BALSFE 1 ERE - &
TR X FR A EEE BR E]4-bit 7% : Ftoken FFIMEMHEE Rtoken £ 5

EEMWEE, RS, MBI EEEERLREER - ﬁﬁ‘fﬁlﬂléﬂ’ﬂ
IR PHLX—HLE, FATRECOD-TDQ, T 45 & Direct-Sum Token-Group 4&
it (DSTG) 5 Dual-Constraint Range Projection (DCRP) . COD-TDQ X 4F
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Table 5: CFRN FRIZITRCER IR -

Jitk WE(MB)] FPS (img/s)t H#(ms/img)| BEEHNF(MB),
FP32 775.40 29.40 34.02 1421.31
FNEW4A4 108.30 43.95 22.75 843.30
PTQ4SAM 108.13 43.83 22.82 848.80
RepQ-ViT 108.15 44.18 22.64 844.67
IGQ-ViT 108.14 44.19 22.63 852.23
COD-TDQ 108.19 44.21 22.61 834.92

“Moken ZH[FIRT AR AL SR AN ST & - Bl TP TAER (et 50 & Ay
fICOD EAfb, FHERNERAR - RISE W - B2 (AN IR ASAS & B A2t
— B -
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