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1. BIMKIEBE R —EBZ|I&/E, OpenAl #INEELE
1.1. Google Gemini: [REZESHBEENEERIEF GPT-4

2023 £ 12 B 7 H, Google 2% T Hr—AETFTEAIIGHNFRESESKIER Geminio &
ErEFRY Gemini EF XA, BElF. iBEFWLR
A, FESNMRFBELEFERN . £ Gemini FEEURE S, Gemini JLIBRNAFIFS

x Gk, IR T EESRIRAZHEE

i, RBIFERHEIELR, FEHFMNRES, EMXINAY Latex Ao

1; Gemini RARESESHIERIL

2, Gemini FIFESRISIT SRR

Input
Sequence
- S

Aa
n

Text
Decoder

Image +
3
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Try to reason about the question step by step.

?
‘explain what is wrong and soive the problem.

+
Response

ne siope. The.

ngh,

mass of the skier,
of the slope. The student used the length of the siope L. instead of the
helignt, H, n the calculation of the potential energy.

‘The correct sokution is:

the same at the beginning and at the end of the siope.

which i

given by mgh.

i
by’
Therefore, we can write:
mgh = %,m'
Canceling out the mass m on both sides, we get:
1
gh=1v
Solving for v, we get:

v=VIgh

Substituting the given values, we get:
v = VZX9BTX 40 = 28.01mis
Therefore, the skier's speed at the bottom of the siope is 28.01 ms.

decimal places.

BEEIKIE: ( Gemini: A Family of Highly Capable Multimodal Models ) ( E&

Gemini Team, Google ) , RXIEEHRTFRT

BERIEIR:  { Gemini: A Family of Highly Capable Multimodal Models ) ( /E&

Gemini Team, Google ) , RIXEEHTFR

Gemini {2853 3 AR, EETFAKREZESROIBRFNSHIFR. Ulta 2
Gemini REFEREREAREE, JLIEKEESZFAVEREMZSERES . Pro £ Ultra Eit E
BT TIRRNTE |, (DAREBREIVERMUEEF ZHSIEESEEST . Nano EAIREEEIR
1+, Nano-1. Nano-2 2 E% 509 1.8B 01 3.258, £ BN ARNEAIIZE . Nano i&
TEERS N 4 (UFRTIER, BNTEREXN, TIRESHERNENEN, #F7T
LRAIHERE

3: Gemini BT =MERHSE

Model size  Model description

Ultra Our most capable model thar delivers state-of-the-art performance across a wide
range of highly complex tasks, including reasoning and multimodal tasks, It is
efficiently serveable at scale on TPU accelerators due to the Gemini architecture,

Fro A performance-optimized model in terms of cost as well as latency that delivers
significant performance across a wide range of tasks. This model exhihits strong
reasoning performance and broad multimodal capabilities.

Nano Our most efficient model, designed to run on-device. We trained two versions of
Mana, with 1.8B (Nano-1) and 3.25B (Nano-2) parameters, targeting low and high
memory devices respectively. It is trained by distilling from larger Gemini models. It

is 4-bir quantized for deployment and provides best-in-class performance,

HEEIR:  { Gemini: A Family of Highly Capable Multimodal Models ) ( #E& Gemini Team,
Google) , KXIESHTHT

Gemini Ultra EXALGEEENRIMLT cPT4, BIRE—RISRHEIREED . RIE Google
BN, A FNRCGER  EWFIH LS )5 E, Gemini Ultra B89 MMLU F8HRIAZ! 90.04%,

BT AEEZRA 89.8%, SENMBHMAZEAIEER (GPT-4 B9 MMLU 53 87.29% ) . FEEEFM
1%, Gemini Ultra B9 GSM8K 18¥5/9 94.4%, LAfEeRE/K¥EA GPT-4 B9 92.0%, EEINSZ
EF WA, Gemini Ultra B9 MATH 181R ( FEREFKFE ) 594 53.2%, BAESTRER
HiiEs, ARiENSEMEESE, REHE AlphaCode 2 EF Gemini Pro, SERMTE#E
EREFTEAHIEER, BIEEFEIE. BEHEFNE, Gemini Pro AT LABEAE B iRk
K15, NFEEER—BFEEHRAENRB. S5i3XB AlphaCode #8EL,

BHWHIRIEX 2 fFHE B REF IR R EHA 5
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AlphaCode 2 f#iR Codeforces D EBR R ZEAIMAVEIE, MEKRY 25%, REEIT 43%, 8
BT SoutISESE . ok, ENEEEIE. ZESEH. KXACERMARRF LS E,
Gemini EIHFEI T FoiHAOMERE,

4, Gemini A ENWER

Gemini Gemini GPT-4 GPT-3.5 PalM 2-L.  Claude 2  Inflect- Grok 1 LLAMA-2
Ultra Pro ion-2
MMLU ) 90.04%  79.13% 87.29%  70% 78.4% 78.5% 79.6% 73.0%  68.0%
Multiple-choice questions  coT@az® CoT@s* CoT@32 5-shot 5-shot 5-shot CoT 5-shot 5-shot
in 57 subjects (via API**)
{professional &
academic) 83.7%: 71.8% 86.4%
({Hendrycks et al., 2021a) 5-shot S-shot 5-shot
(reported)
GSMBK 94.4% 86.5% 92.0% 57.1% 80.0% 88.0% 81.4% 62.9% 56.8%
Grade-school math Majl@3iz bajl @3z SFT & 5-shot 5-shot O-shot B-shot B-shot 5-shot
{Cobbe er al., 2021) 5-shot CoT
MATH 53.2% 32.6% 52.9% 34.1% 34.4% _— 34.8% 23.9% 13.5%
Math problems across 4-shot 4-shot 4-shot 4-shot 4-shot 4-shot 4-shot
5 diffienlry levels & (via APT™*) {via API*")
7 subdisciplines
{Hendrycks et al., 2021b) 50.3%
(Zheng er al.,
2023)
BIG-Bench-Hard 83.6% 75.0% 83.1% 66.6% 77.7% —_ —_ —_ 51.2%
Subset of hard BIG-bench 3-shot 3-shot 3-shoit 3-shot 3-shot 3-shot
tasks written as CoT prob- (via APT**) {via APT**)
lems
(Srivastava et al., 2022)
HumanEval 74.4% 67.7% 67.0% 48.1% —_ 70.0% 44.5% 63.2% 29.9%
Python coding tasks O-shot (IT) O-shot (IT) 0-shot O-shot O-shot 0-shot 0-shot O-shor
{Chen et al_, 2021) (reported)
Natural2Code 74.9% 69.6% 73.9% 62.3% — —_ — — —
Python code generation. O-shiot O-shat 0-shot O-shiot
(New held-out set with nio (via APT™") {via API"*)
leakage on weh)
DROP 82.4 74.1 80.9 64.1 82.0 —_ — — —
Reading comprehension Variable Variable 3-shoit 3-shot Variable
& arithmetic. shots shots (reported) shots
{metric: F1-score)
(Dua er al., 2019)
HellaSwag 87.8% 84.7% 95.3% 85.5% 86.8% —_ 89.0% —_ 80.0%"
(validation set) 10-shot 10-shot 10-shot 10-shot 10-shot 10-shot
Common-sense multiple (reported)
choice questions
(Zellers et al., 2019)
WMT23 74.4 71.7 73.8 _— 72.7 _— _— _— _—
Machine translation (met-  1-shot (IT) 1-shot 1-shot 1-shot
ric: BLEURT) (via APT™")
{Tom et al., 2023)

BRISEIR:  ( Gemini: A Family of Highly Capable Multimodal Models ) ( #£& Gemini Team, Google ) , KKXUEEARAT

{ERRESIESEE, Gemini B TRENSESEEN . Gemini AILUERIE. BR. &
SIFNASARIRENATE R . EEHGBINEHRRE, FTHAEHE. i, Gemini AT4ERK
BFE#HHE FEmAY matplotlib {83, XZEB Gemini & T 28, MOIRBIFE;
QA TFENRE; ONEERNIERT, HEEFEFOHPIIRE; @ERHFI—
AR, J|FEMK. HAIFE,

BHWHIRIEX 2 fFHE B REF IR R EHA 6
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&
Prompt

Write code to rearrange the subgpiots in the figure using the latest version
‘of matplotlib. Put the 3d paraboloid subplot on the top left. Put the
tangent function on the battom right. For the remaining two subplots,
one of them should stay in its original position and the other should fill
the last spot. First describe what each subplot depicts and identify its
current location. Then, explain where each subplot should go in its new
location. Last write the full code for the rearranged version with the

>
Response

The current subplots are:
- Top left: A sine wave

- Top right: A tangent function
- Bottom left: An exponential function
+ Bottom right: A 3D paraboloid

The new subplots should be:

original color seheme.

- Top left: The 3D paraboloid
+ Top right: The sine wave

TRert nump

rt matplotlib. pyplet s @

- Bottom left: The exponential function
- Bottom right: The tangent function

¥
ax.pioti=, y)

# Show the
ple.show(}

e 1t
from mpl_toolkits.melat3d import Axes3

BRRIR

{ Gemini: A Family of Highly Capable Multimodal Models) ( #E# Gemini Team, Google ) , KXIESHFER

Gemini 1.5 5|\ MoE, &#HH 1.5 pro LAE/MHEELHE 1.0 Ultra. Gemini 1.5 Pro 2

Gemini RIEAISRIIEDYL, F 2024 F£2 B 15 HAf, 2—MadSiE

SREEFRER,

BEBENEBE AN L FXREFEIIZFHHEIEEBANER, EFEES MR LN
PSTRFNE SR, ZBEABESHKP L T RAES LM TIEFENBER, HAEK
XHEIE. KOSROENK E T XEmEEIRNGEES T UERERN., ZERETH
XS Transformer 1 MoE BB, SZRIRMRAHEL, EMEES N EESEEEN
B, 1.5 Pro (ERE/DRIHTESLIN T 5 1.0 Ultra 1R

6: Gemini 1.5 pro #lA (humaneval ) §8/333t6

7: Gemini 1.5 pro ZHES8EHXILL

Capability ~ Benchmark Gemini Capability Benchmark Gemini
1.0Pro 1.0Ultra 1.5Pro LO0Pro 1.0Ulra 1.5 Pro
MMMU (val
Hellaswag 84.7%  87.8%  92.5% T o)
pine 47.9%  59.4%  585%
(Zellers et al., 2019) 10-shot 10-shot 10-shot college-level problems
MMLU: Multiple-choice questions in O-shot (Yue et al,, 2023)
: ‘ . 718%  83.7%  8l9% A
57 subjects (professional & academic). i2D (test)
(Hendrycks et al., 2021a) S-shot 5-shot 5-shot Science diagrams 739%  795%  80.3%
- 0-shot (Kembhavi et al., 2016)
GSMBK: Grade-school math problems.  77.9% 88.9% 91.7% MathViSTA (testmini)
(Cobbe et al., 2021) 11-shot 11-shot 11-shot Mathematical reasoning 45.2% 53.0% 52.1%
39.6% 53.9% 58.5% O-shot (Lu et al., 2023)
MATH: Math problems ranging 4-shot 4-shot 4-shot g:l‘md(l&%ﬂ @ ats  sosn  §13%
" - : s . rt understanding 3 . .
across 5 levglsrofldlfﬁculty Minerva Minerva Minerva Image Understanding oot (Masty et al | 2022)
Math, Science  and 7 sub-disciplines. prompt  prompt  prompt Vo2 (testdex)
. st-dev,
& Reasoning  (Hendrycks etal., 2021b) :gs':"t’ Natural image understanding ~ 71.2%  77.8% 7320
“sho 0-shot (Goyal et al., 2017)
AMC 2022-23: 250 latest problems " TextVQA (val)
including 100 AMC 12, 100 AMC 10, 225% - 30 - 37.2% Text reading on natural images  746%  82.3%  73.5%
and 50 AMC 8 problems. O-shot (Singh et al., 2019)
BigBench - Hard: A subset of harder DocVQA ftest)
tasks from Big Bench formatted as 75.0%  83.6%  84.0% gﬁ:’:’?&:‘l‘;‘:’:‘“‘"}d’;‘&n Ba1k g0 BGSW
CoT problems. 3-shot 3-shot 3-shot InfographicVQA ( ;)
3 grapl tes
(Srivastava et al., 2022) Infographic understanding 7S2%  B0.3%  727%
DROP: Reading comprehension 74.1% 82.4% 78.9% O-shot (Mathew et al., 2022}
& arithmetic. (Metric: F1-Score). Variable Variable Variable VATEX (test)
(Dua et al., 2019) shots shots shots English video captioning 57.4 62.7 63.0
4-shot (Wang et al., 2019)
HumanEval 67.7%  74.4%  71.9% VATEX ZH (val)
. v
chat preamble* (Metric: pass rate). 0-shot 0-shot 0-shot Chinese videa captioning 397 S8 549
Coding (Chen et al., 2021) (PT) (PT) bt (Wang et a1, 201)
Natural2Code 69.6% 74.9% 77.7% YouCook2 (val)
chat preamble* (Metric: pass rate). 0-shot 0-shot 0-shot Video understanding ~ English video captioning 1232 135.4 134.2
- 4-shot (Zhou et al,, 2018)
'WMT23: sentence-level machine 71.73 74.41 75.20 ActivityNet-OA (cea0)
. - § ctivityNet- st
translation (Metric: BLEURT). (PT) (PT) 1-shot Video question answering 4989  522%  56.7%
Multilinguality (Tom et al., 2023) 1-shot 1-shot 0-shot (Yu et al., 2019)
MGSM: multilingual math 63.45%  78.95%  88.73% EgoSchema (test)
reasoning. 8-shot 8-shot 8-shot Video question answering 55.7%  61.5%  63.2%
(Shi et al., 2023b) (PT) (PT) 0-shot (Mangalam et al., 2023)
BEHIskIE:  ( Gemini 1.5: Unlocking multimodal understanding across millions of &Ik ( Gemini 1.5: Unlocking multimodal understanding across millions of

tokens of context ) ({E& Gemini Team, Google ) , RXIEAEHFFT

tokens of context ) (fE& Gemini Team, Google ) , RRIESFHFET
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1.2. KIER Mixtral BIEEFRESEIRRAEEIL

MoE TR RANARS S, FLEMETERERR . ATRARERE, ARARST
BTEASEME, KRB IGHEEFIHEEM A B2 B, AT EMAERRISR0)I14
FHEER, AMRHET S#750%, B8 mamba 2818, URIAL 737EF] MoE 73i%. MoE fEHEX]
SENUFNEREERS, £OTES, BHOKESNTEHNER, BILEEE. BT
MoE Z5t34b IR token RIRHRRENABE S SH, ARFRAFLEMMENERT, ST
BRIRAHEIRIRE

8: BATRELN

Mixture of Experts Layer

gating
weights

: ‘/\outputs‘

» >

N A

BEISEIR:  ( Mixtral of Experts) (¥E& Albert Q. Jiang, Alexandre Sablayrolles, Antoine Roux &) , KKIEHHZFT

Mixtral RET 84 70 {ZBHEN Mok BE, ERBHORTFSANERER, 2023 F 12
B 11 H, Mistral &5 Mixtral 8x7B, ZIRELEIET 8 N “BR” &R, DBIKRE ArXiv,
Github. PhilPapers. StackExchange. DM Mathematics. Gutenberg. PubMed Abstracts
1 Wikipedia (en)o Mixtral 8x7B IS #E1X A 470 12, AEZEEEENXF, Mixtral LT3
%TF LLaMA 2 70B #1 GPT-3.5, #5alits, £#HF . KNBERFISESEENLF, Mixtral
EZEMT LLaMA 2 70B. Mixtral X345 HIERYIEEL——Mixtral 8x7B-Instruct FEAZREME
MR =#8IE T GPT-3.5Turbo. Claude-2.1. Gemini Pro 1 LLaMA2 70B BJIRIEEY, Mixtral
8x7B AEZIE S MR AT L B RIFRM

9; Mixtral 8+7B #R{LMIHEER 10: LMSys HEfT#E (20235 12 8 22H)
LLaMA 2 70B GPT-3.5 Mixtral 8x7B Model 4 . Arena Elo rating + / MT-bench (score) + License
O 69.9% 70.0% 70.6% S - . -
o e 87.1% 85.5% 86.7% S i . S
ARG e = 85.1% 85.2% 85.8% e E———— o v
WingGrande 83.2% 81.6% 81.2% S o e S
e 49.8% 52.2% 60.7% R e —
prive 53.6% 57.1% 58.4% B e B
(o i ol 6.86 8.32 8.30 B - e s ot
ZRIRIE: ( Mixtral of Experts ) ({E& Albert Q. Jiang, Alexandre Sablayrolles, BHRIRIR: ( Mixtral of Experts ) (£ Albert Q. Jiang, Alexandre Sablayrolles,
Antoine Roux &) , RRUESHFRFT Antoine Roux &) , KKIEHHFFT

Mixtral 8x7B HREREEITESEMAASEES /), SMoEs EERTFHTEE. Mixtral
8x7B {XfFEFE 130 {ZiEENE L, SIS ST 700 1Z27FNSHE LLaMA 2 70B. EAEEA
ERAFBEGFBRNERT, S5z, HETERABKA, FEi Mixtral 8x78 £
(RIFMEBEAIERT , B RE T HEIRR A o thSh , E SR AEX RIS EE5H, Mixtral
8x7B {NE 470 12E8#E, BE/\TF LLaMA 2 70B ISHE, BEFBRAHE, THEE
£, SMoks EMEANFISINTEIIMNMNZEZ, BFERMES EINEH “Ex7 &
B, Bk, A SMoEs EEERTHITIZEE, HEHAE token, ATLUREREBFIAZE,
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)
ge RIS

EEFABAA, EHRLEMN, Mixtral 8x7B PIRABRIITEUE/NEUNER, Bil%k. Rig
WEXREBHMEE; FEFRRM, Mixtral SMoEs R FEHAIFHITIZEREIIR HFHIZEK.

TARE | TARERSR

11;: Mixtral 8x7B.

LLaMA2 AR

12; Mixtral 8x7B 5 LLaMA2. GPT-3.5 Xtk

LLaMA 270B GPT-3.5 Mixtral 8x7B
70 B “ »
3 /" Mixtral 8x78 _ ’// Mixtral 8x78 i // Mixtral 8x78 MMI_JU
5 v ./ oMLY o 69.9% 70.0% 70.6%
2 50 H HellaSwag
i : jo chaSws 87.1% 85.5% 86.7%
# i ARC Challenge
78 138 38 708 78 138 338 708 78 138 348 708 (25-shot) g 85.1% 85.2% 85.8%
WinoGrande

o e 78 0 Awsa (5-shot) 83.2% 81.6% 81.2%
g p g/ MBPP
"4 £ ot 49.8% 52.2% 60.7%
g6 830
§eo N - GOM-BK 53.6% 57.1% 58.4%

T et T et T ek MT Bench 6.86 832 2,30

(for Instruct Models)

BRI ( Mixtral of Experts ) (2 Albert Q. Jiang, Alexandre Sablayrolles, BRISRIR: (Mixtral of Experts ) (#E3& Albert Q. Jiang, Alexandre Sablayrolles,

Antoine Roux & ) , KRIEEHFFT Antoine Roux & ) , KXUEEHRAT
1.3. OpenAl #EH GPT-4V HEFERIGME

OpenAl #£ 2023 £ 9 B R GPT-4v BN N SERE RS EEIL 7B RS
KHRBEED . TEMNER ST, GPT-4v BEEERIFCES. IRBITERNESENFE
S=AISISHEEN . ERBEXSHE, BANSESLHIBEENES GPT-4v AL EH
5. MSRESETBRMEIEES . ETFEENINEE, GPT-4V fTEETEZEGMEE. B
SREMN GU EMEHSENE. FEIFSBENNEESHERE LR,

13: GPT-4V#A. WHEXTNBZS

PEEE
l WAL l 12&!5‘){5‘,:14;3%
R
=
=Rl |, =
SN -
wepE - T | tmase
S = e { BREHEIS
wene
e S REEEL
S GPT-4VRIFBIIE P
R 7 ) [mean
EHER l AR l HEERT, Wk, EAE
mipsEE H@J EEAEIRE
A REMF AT
RS HEAER }@» ST yre—]
e <[:]+ BFGERTIONGE, FULTAES
m}@‘ - ERTCE
HESFIRE i
prertl | il | GBS
Frorly HESEANTEY
AR S E M {"Hh
EEMANNRE
| Esmmes

{ MR |
WREHABITI S
EEREEERY

BRI :
%), RRUESHRER

{ The Dawn of LMMs: Preliminary Explorations with GPT-4V(ision)) (#E& Zhengyuan Yang, Linjie Li, Kevin Lin
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HETUESKE. cUI SRTSYMEIRAIEHE, GPT-4v WHFRILTF Gemini Pro, £
EHMEGIRBES S, GPT-4V # Gemini Pro WEMETF, EEZXNIARTIEREEL
BrEGEER. CEGEENBEERS@, 2 MERFEN TIERSHBEENEEN.
£ 1Q MKFNSYRIRBIF, GPT-4V BE3&, B Gemini Pro EEYRRBIAEERINEL, B
BEG+XANRBEENER, ATINAMNE, TEHEESTESEEMAIEN cul Shs
M, GPT-4V BEEME ., GPT-4V #l Gemini Pro I ARENRENSIESKIERS, GPT-4V &
HUATIE B LF Gemini Pros

% 1: GPT-4V 5 Gemini Xitb

GPT-4V Gemini
EXREGIRF! RHF Eyas
1Q st B&a=
ZIRIRE 5]
BYPRIRE AERUTERNET
B - XA I2AE 20
HEREGAIX AR EKF EKF
BESRE 205
GUI S BEir

BRIEIR:  ( Gemini vs GPT-4V : A Preliminary Comparison and Combination of Vision-Language Models Through

Qualitative Cases) (#E# Zhangyang Qi, Ye Fang &) , KXUEHHFAT

1.4. Claude3 BRA T, 8EHEEEE GPT-4

Claude 2.1 BERLORR, LEBEKNATEMER, 2023 F 11 B 21 H, Anthropic
#EH Claude 2.1, EFFREIXIEFIEZY QA J5ME, Claude2.1 5 ( Hallucination Rates )
I 500, AR T EERIal M . SEIEFERAALY, Claude2.1 7E “ISEE( Honesty )’
Mikeh, T AREMER (i, “BRABERANETAOSHHHRAA" ),
miEmE—MEIRER (fl0, “BRETAOSAEAEHTERES" ) . EXALES
[, Claude2.1 ¥ 200k KX AEEEN =ML, AWFREE, ERETEEEKRSHIAR
(GERIRE . WSIREFFANE ) BF, Claude2.1 {EIRE=ED T 30%, $EiIR5 IR
FERAY 25%-33% o

14; Claude2.1 = Q&A FEERHA 15: Claude2.1 @M AEIRE
A\ Long context question answering—errors R - |
A\ Claude 2.1 Open-ended Conversation Accuracy
= |

- )
o 3} i
4 - 5 ] [l mm
|8 o i l r— .
-— R R B B
° Beginning Middle End  Average
i : 70K Context Length
H S o
i i‘
e
f - Fa—
= - i

3 i
s . 5. Ml o ?l
. e — E
s

mm‘“Hord Questions Segoming End Aversge
195K Context Length
BEEIRIR: Anthropic EM, KXIEZHHITET BERISRIR: Anthropic ERM, KXIESHTET

Claude3 IFRXRHHREBFEEIRT GPT4, BAHERER. Claude3 7£ 3 B 4 HAH,

B&iB 3 MBS Haiku, Sonnet F1 Opus, HEHH Opus BENRR(EMA RS, Haiku BESIE
SB{EZFBEMEMEL, Opus 1 Sonnet MERTLATE Claude.ai LfER, MR EGELTILEE
fif: (1) 7E MMLU. GPQA. ERt#1= GSMeK ZMik#N £, Opus FERIMH IR A ZERIIE
RO, REREFREBIT GPT-4; (2) MEOEER, Haiku &R, Sonnet
b E—f 2.1 8 2 4%, Opus 5SE—REREBELMEKFES; (3) MiEseSI58, TNIIE
RECTLIBRER A . BE. BFE, MRIEF GPT-4V 1 Geminil.0; (4) IELERTEE,
ERRZNERERT E—RTERE—E; (5) OB T, H#REES, FROSER
KEE; (6) KXAEK, Claude3d STIFIEE 200k KX A, ERFEFEKRITLUESHRE 100

BHWHIRIEX 2 fFHE B REF IR R EHA 10
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g ~Duitss
75 token UK A, B ‘XiEHs BBEEENER. ML, Opus BIMIEBRIEE
75 tokens I 15 37T, B 75 3271, Sonnet AE A tokens i 3 =75, ] 15 37T,
Haiku 79875 tokens I 0.25 3E7T, i 1.25 E7T. KA Clauded KHpEEEARE
T GPT4,

TARE | TARERSR

16: Claude3 ERHEPH MK ERET GPT-4

{ -
Claude 3 Claude3 Claude 3 Gemini 1.0 Gemini 1.0
Opus Sonnet Haiku aEeE e o Ultra Pro
e 86.8% 79.0% 75.2% 86.4% 70.0% 83.7% 71.8%
MMLU 5shot 5-shot 5-shot 5-shot 5-shot S-shot 5-shot
bwon it 50.4%  40.4%  333% | 357% 281% _ _
GPQA, Diamond 0-shot CoT 0-shot CoT 0-shot CoT 0-shot CoT 0-shot CoT
Grade school math 95.0% 92.3% 88.9% 92.0% 571% 94.4% 86.5%
GSM8K 0-shot CoT 0-shot CoT 0-shot CoT 5-shot CoT 5-shot Majl@32 Majl@32
i 601% 431% 38.9% 52.9% 341% 53.2% 32.6%
MATH 0-shot CoT 0-shot CoT 0-shot CoT 4-shot 4-shot 4-shot 4-shot
Multilingual math 90.7% 83.5% 751% 74.5% _ 79.0% 63.5%
MGSM 0-shot 0-shot 0-shot 8-shot 8-shot 8-shot
Code 84.9% 73.0% 75.9% 67.0% 48.1% 74.4% 67.7%
HumanEval 0-shot 0-shot 0-shot 0-shot 0-shot 0-shot 0-shot
Reasoning over text 83.1 78.9 78.4 80.9 641 82.4 741
DROP. Fiscore 3-shot 3-shot 3-shot 3-shot 3-shot Variable shots Variable shots
Mixed evaluations 86.8% 82.9% 73.7% 83.1% 66.6% 83.6% 75.0%
BIG-Bench-Hard 3-shot CoT 3-shot CoT 3-shot CoT 3-shot CoT 3-shot CoT 3-shot CoT 3-shot CoT
Knowledge Q&A 96.4% 93.2% 89.2% 96.3% 85.2% s
ARC-Challenge 25-shot 25-shot 25-shot 25-shot 25-shot
s 95.4% 89.0% 85.9% 95.3% 85.5% 87.8% 84.7%
HellaSwag 10-shot 10-shot 10-shot 10-shot 10-shot 10-shot 10-shot

BRI Anthropic BRI, KXIESHRET

1.5. Meta IFEEITIEFRRAER, INWEHFAR LLaMA3
2023 7 B 19 HRHW LLaMA 2 &35 700 {Z28E, MUK FEESTF PaLM.

2023 £ 7 B 19 H, Meta K REZBTEHAEE LLaMA 2, RASEEH 70012, TTLER
BRENE—RB 2E. 5GPT-35. GPT-4. PaLM #1 PaLM-2-L #8EL, LLaMA 2 70B 9
MMLU B, GSM8K BHE; TriviaQA #0 Natural Questions ZXFENF PaLM #0 PaLM-2-L
ZI18; HumanEval #] BIG-Bench Hard 7K3¥E5 PaLM #Bif, {KFEMEEL,

17: LLaMAl 5 LLaMA2 BEIRIRSEHFILEES 18: AFEEREAENEILER

TainingDaa - Paams (o 94 Tl I Benchmark (shots) GPT35 GPT4 PalM PalM2L Liawaz
78 % LT 30x 107 MMLU (5-shot 700 864 693 783 689
-4

1 S S L v S (O -0 sl %1 850
658 2% 14T 15x10°* Natural Questions (1-shot) - - 293 37.5 330

7B 1K 20T 30x107 GSMBK (8-shot) 57.1 920 565 80.7 56.8

Liang A mewmixof publicly 13B 4% 20T 30% 10:: HumanEval (0-shot) 481 67.0 262 - 299
rldteodiedi oMb ML P BIGBenchHard (3shot) - - 23 67 512

ERIKIR: (LLaMA 2: Open Foundation and Fine-Tuned Chat Models ) ({E

ERISRIE: (LLaMA 2: Open Foundation and Fine-Tuned Chat Models ) ({E

# HugoTouvron, Louis Martin, Kevin Stonet ) , KXIESHFER # HugoTouvron, Louis Martin, Kevin Stonet ) , KXIEHHFIER

LLaMA2 & 330 5 A100 i+ 8&/MEF#1TI14R, LLaMA3 S RiHI&AN 60 5 & H100, Meta

BHWHIRIEX 2 fFHE B REF IR R EHA 11
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EINEAE . 7 LLaMA2 JIIZiZFEF, AT 330 F GPU /Mdd (A100-80GB) , AT 2
12 token EEAITIIZR . HASBIEEIBEATTANIESEIESE, LINEIY 100 5 AR
FEZRGIRISLRI, Meta I8, FRIGFIREEIEEINASIERRPEIE.

19: LLaMA2 IREE RN

Hardware and Software (Section 2.2)

Training Factors We used custom training libraries, Meta's Research Super Cluster, and produc-
tion clusters for pretraining. Fine-tuning, annotation, and evaluation were also
performed on third-party cloud compute.

Carbon Footprint Pretraining utilized a cumulative 3.3M GPU hours of computation on hardware
of type A100-80GB (TDP of 350-400W). Estimated total emissions were 539
tCOxeq, 100% of which were offset by Meta's sustainability program.

Training Data (Sections 2.1 and 3)

Overview Liama 2 was pretrained on 2 trillion tokens of data from publicly available
sources. The fine-tuning data includes publicly available instruction datasets, as
well as over one million new human-annotated examples. Neither the pretraining
nor the fine-tuning datasets include Meta user data.

Data Freshness The pretraining data has a cutoff of September 2022, but some tuning data is
more recent, up to July 2023,

BEERIR:  (LLaMA 2: Open Foundation and Fine-Tuned Chat Models) (#E& HugoTouvron, Louis Martin, Kevin Stone

1), RRUESHFRER

LLaMA3 BE2LUIS GPT-4, &= 1400 {Z&2#, HARARITHIBRZLRE. 2024 F 1 B
18 HILTHARIEE, Meta IEEIIZGTF—RKIBE LLaMA3, FRK—F, B’ 35 H&
H100 GPU FBTFHa2 it EEMIRNE, ITHA The Information 3RiE, Meta ItRIESE 7 B
&% Llama 3 K#&RY, S7E5 OpenAl B9 GPT-4 iREEZ S, SHEHE, LLaMA3 IR
KSHErT86BIT 140012, X1RAY GPT-4 f2BISHHMEL S 1.8 F{Z Meta EFF & LLaMA
2 SINTZENF, DB OEages|AfiNindE, X FEENRT, R a5
EBIEREARARDSIATXTFH “TEZE” 0BT, £TF1It, ARARITLITE LLaMA3
FREEIXLERE, LMER BRI SHEFRZ BNEZSaD, REFFENESEE, MAUY
EEEFEER

2. BN KIESERENEE, EEAFESFET GPT3.5 KFE
2.1. Fig#EH GLM4, 8EH#BIE CodeGeex2-6B

GLM-4 E{k4EERBIT GPT3.5, BB BEILLE GPT-4, 128k XABEHMIK B Claude2.1,
2024 £ 01 B 16 H, & Al £ GLM-4, FEEMBEN TS HE, GLM-4 EZTUULEFIXE T
GPT-4 90%LA LK, KNXASE, EF LongBench (128k) MRL. (SEMEN. S2ut
BIREIESEH, GLM-4 MK RFBIT Claude2.1; 1E“ K855 "( Needle in the Heystack,
B—EREERE—BRKXAFHIEMNE, N KEENEZERER ) WA+, GLM-4 5L
WTE 128k XAKERLF 100689FBE AL LA, Hif Al £ GLM-4 ER, &1
T “EBHEHINA GLM KIEELY” GLMs # GLM Store, X3#% OpenAl B GPTs,

BHWHIRIEX 2 fFHE B REF IR R EHA 12
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H APUIES

20: GLM-4 EffiggHFnh3z3ds768H

21: & GLM Store

Hiflgeh (%)

MMLU (5-shol) | GSMBK {5-shal) MATH (4-shot)  BBH (3-shol) HellaSwag (10-shotl ~ HumanEval (0-sht)

864 920 953 67.0

Oper
XFFEEH (F3Z)
wlEh  HEER ExfES HEIN  YIEE SSEOF ASHE PUNEE  STRE  SXER
794 693 8 793
845 733
891 807

8%

LongBench (128K) “REBHE” (128K)
B, ERMR, ERANE RABESHABR 128KIAAZ R, WA 100%WERE

GPT-4 n2

GPT-4 Turbo 827

Claude 2.1 80.4

GLM-4

GLM-4/GPT-4

= B - 2%
Qo eniicn. [l ® Soersiran: | @ Zaemsnis. i ——
== o« G -
@ ‘:a:mc-.' - S E.Iﬂf.ﬁi . e) t-mvrs:: ) @ F:ilt}u-ﬂor’
e Bx@ite Q P ° Logomis

- &N
‘ smn - a n- _ @.“,. R e—‘tn:f‘ —
@O .. O ol @) o
O | O

BRKIR: GLM KIEEARS, RKIESHRAT

2.2. AEELRNO—F 4.0

BRKIR: METARS, RKIESHTA

ETFO—E 4.0, BETENAEEN 4 BRIFS, RSEW, FEREGE, 2023 F
10 B 17 HAEERGXOAERE 4.0, MAH G EFTBIEE SR TN AEREESE
NER, BEAEHRHAT IR —IENEFRS T O+ Fa+1RE+ NARY 4 B5H,
SCIIN R, AN REE, BE AlRENARIESIAN b5 KRN, BEEEDR. B
HIRS . TS, £ RIS HTRRG, Byl SRBFEIFH AR

22: BE “SR+FE+ER A “4 BR4E

23; Fif Al RERFIFEEASS B i 5 AW

FRAIRERA TS

FRAMETS
EEROARE =28 L
amxa » ERME Bot Chacgi boichunz Uara 2

e
*

% ]

]

H

RN WERiE WETFsAE RAREEE HE
Frit ) Fost-pratranng L) HEEEEE L
*x
o LUES T mmEe it
-
I i AL (101
A
= ] L B
s [CT

BML: AFFETE

EREE- AREItNTE

FIRAIGAER RS EDL > >
e TR AISfER o
AIGCA T AREAINRES
ChatPPT [im BBAISHE
TR SHRESHAIRS R
WPS 365 Chatof N DevChat AUSTERNF
WPS ANERRTYA LRSS TR LA BotEISeaSHES = SHERT
TreeMindpifEl OSAIGCHATAR [~ ChatDOCETRIX
A B Ebn, 8, PPTAHETS PO RIEA

BrERR: AEZRaTRAERERN, RRIESHRER

BERR: BEZSRaTNAEEERN, RRIESHRART

BRI ZRAESE ERNIE TRAESTOAERY, 2023 £ 10 B 17 BE#HZE ERNIE 4.0, BEXE
2019 FE& 5 ERNIE 1.0 iR, SCUFEERER, ERNIE 3.0 7E 54 IR NLP 155 LA FREIHA
ERFCHAVESR, HIIRAE SuperGLUE EEMIKHHERE— (202178 3H) , 8
AZEFRI+0.8% (90.6%3F 89.8% ) - 2023 £ 10 B 17 H ERNIE BFZE 4.0 A&, IHAEXIHR
GPT-4, 7EERfR. 4pk. HEINCIZAmeEDEINE, H—EHeE O KIER,

BEVFIERIEX Z ERERIRE IR R RA 13
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) .
TR | SRERSE i @ APUIES

B 24: ERNIE BEESZIOFE LR TSR A IERY B 25: ERNIE EXILL
XA R AR KSR
o o o ;:i:i - o Model \BuolQ CB COPA  MultiRC ReCoRD RTE WiC WSC | Score
pem— - o o Human Baseline | 890 958989 100  818/519 917913 936 800 100 | 898
i OCREHBEEFS i RS watETE T5+Menna 914 958976 980 88.3/63.0 942/935 930 779 966 | 904
o iE 5 DeBERTa 904  95.7/976 984 88.2/63.7 9450941 932 775 959 903
wiEs 5 sm— s e ERNIE30 | 910 98692 974 88.6/632 947942 926 774 973 | 906
TRRIR: BESRETRAEREN, RXIESHRAT ZHIRIE:  (ERNIE 3.0: LARGE-SCALE KNOWLEDGE ENHANCED
PRE-TRAINING FOR LANGUAGE UNDERSTANDING AND GENERATION ) ( E
# Yu Sun, Shuohuan Wang &) , KKIEEHFFT
2.3. RCIEX R B ENKIZE 3.5, BEHLLS GPT-4
ETF2E-UEHFE “CE—F “, EXKER v35 THEKREEDEFH. 2023 F 10
B 24 B, NYEKEEBESHEERD “YE—S" XBEEHTFE, FHEIXtR GPT-4
NERSHIENEXKER) %, BFEESFENEREHRTHOOEE, EX v35 F
2024 %1 B 30 A&, AXALER. ESEEMIIROEECRENERREH. TES
IBH%  BUIFBe NS EBH GPT-4 Turbo, FENIEEENFIZIEEE N EIEIL GPT-4 Turbo.
GPT-4V, Itk4h, HEITRITE 2024 T EHEFK 4.0 fRA,
26: AFIIGF—REXKERY “KE—S" ¥& 27: W KEX v3.5 L XEEDIRA
OCHRN | O msmx OC M | © memx
2023108248 !ﬂuﬂx‘:fVi?%tx’:fﬁﬁﬂﬂ
BT ZER{ZZ2¥XER)IGNEF-ENTES +7.6% +8.0%
“xE—8" ERXBA Yoo\ wA e ey
N N o ...
n | 4 HKEN =

RN, BYHENEIIGPT-4 Turbo , REBABIGPT-4 Turbo 96% , SISTNIATIGPT-4V 91%
PR UG —— o ———

BRKIR: RN CARS, RRIESHRA BEERR: MEFRFERRS, RRIESHRAR

W Al MEESIERKIE, EHEXFE-138 #—PHBeEFLAE . BEXKER LKHLL
X, KEEARESDERE 35 5, HPeWHEE 22 B, EHEWRS. HEE). See
Eik. EF@ESWE. W, RO WEERFRT REERE~E N, BB 1301258
Y iFlytekSpark-138 &2 ( 2 XFFHE-13B) » NMUAHRMAMRMSE, MEETEART
tUARTEREE. BRI, WRFRAMXSIEEMEE iFlytekSpark-13B-base. 151
&8 iFlytekSpark-13B-chat, BB IR iFlytekSpark-13B-Lora, AR AREH TR
iFlytekSpark-13B-Charater, EF X2t B ERIFNEM, BUMNART LS @EB)IE&R

CRIKIER,
28; M CKBRSARESEE 29; ENXFHER-13B L4
OcESRE| & numx KB | © e

KEBRBFREESBIORE, NANEELD

ARARHERSER LS

EXFiE-13B
ARBSFREN II
O EXFE ¥ £R
‘,%;2:3., i IIIIIIII'!III,- ; |
EEEEEEEEERRERENE
1

—qas i

BRKR: T SHBFEARS, RRIESHRAM BRKIR: METARS, RRIESHRA
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2.4, BXY FiaHEt 2.0 R4S, #ES7#H#E GPT 3.5

B TFagehiFENER ePT-3.5, 8 XITWMAARA L., 2023 4 10 B 31 B, WEXRIE
REBTZRSEHAERE N T 2.0, £ 10 TIENEEF, @BXTFE 2.0 L& MHseEIT
GPT-3.5, IEFENMERIEFE GPT-4, £ MMLU. C-Eval. 4.GSM8K. HumanEval. MATH £ 10
MR Benchmark MUFEE £, @Y TG 2.0 95D EIRER Meta BY LLaMA-2-708B, #EEL
OpenAl B9 Chat-3.5 2/L—1% , #8Et GPT-4 M2 U7 HR, 5 GPT-4 NEREH—EH /),

5itErt, EFENKERIZH 8 KITWAERER F2k, 8 KITWERE[RH FTRZW
BHZENEERS, FRNEEIEHTEDIIZG. BPUTLUAENERAKEERTIEE, 7
RETLUBIIMITERAN . API/SDK BREA, HEEEEHEME B SHKIERR IR

S

30: EBXTIE 2.0 FREENUILER 31: EXKEEIIGE 8 KiTIREY
MMLU
ARC.C AGIEval
o — EEEEGSL, §§Z?§£
X
/i 7S
BB / \ C-Eval
ny / .78 n \\ |
{5 | ss0 AR AURE AXEE AR
215 *V P R ——
\1;.0 | 1) 5 c m
500 \ 00 ry - - i}
%o Bo§, 5900 85.0 E L
HumanEval 00 00 CMMLU WSS EER WA ERET
> =1 = RN R EE e EUmE L S
o sab
pos 5 &)

GSMBK

WX Fi6) 2.0
+- Llama-2-708
GPT-3.5

GPT-4

Gaokao-Bench

BRKR: WERFREMX, RKIESHRAH BRKIR: BYFEEN, RRUESHTAH

2.5. Minimax fEE PI#EH MoE #&E! abab6

MiniMax fFEEN £ MoE 838!, FpHMREE Mistral AR, 2024 F£1 B 16 H, EW
B MoE KiER! abab6 £, 5 E—REREL, HEHEXREKT—MHER. N
RS, TIESBMN P EEREHTIRNGZEERE L, abab6 KIE#BIZT GPT-3.5;
1 Claude 2.1 #8LY, abab6 tBIEIESEM . PNEERERNIENEEEE N EBE—%;
FEETF Mistral BOBSFBARZAS Mistral-Medium, abab6 FEIE<SEBMINPNZEREN EEBLT
Mistral-Medium, EREMNLZE8E/ LS Mistral-Medium HEEHE .

32: abab6 JUiFEEE

abab6 abab5.5 Claude Mistral GPT-3.5 GPT-4

IFEval 0.67 0.49 0.57 0.56 0.55 0.75
MT-Bench 8.61 6.63 8.18 8.61 8.39 9.32
AlignBench 7.41 5.50 6.62 6.42 6.08 8.01

BHSKIR: MiniMax BFRIEARS, RRXIESHFA

2.6. BJIIE8E_LZ Baichuan3, 3. EfFsEHhFNMTE

BIJIIERER T Baichuan 3, PIGFME#E GPT-4, 2024 &£ 1 B 29 H, BJIIBELRHBETF
{ZBEHIAIESHERY Baichuan 3. £ CMMLU. GAOKAO EZ AN h3GENEEEE |, Baichuan
3 1Btk GPT-4, BAT, S NESGEN, Baichuan 3 BFIMHE, iIAZEER GPT-4 HIKFE,

BHWHIRIEX 2 fFHE B REF IR R EHA 15
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Baichuan 3 F9EUCFEFIMRAZEENDNT GPT-35 5 GPT-4 Z[a], Ith4h, #£ MT-Bench. IFEval
SEIFTFEEAIIEN S, Baichuan 3 #8#4 T GPT-3.5. Claude HXHERY, &b F17Il4R5EKF
Baichuan 3 EZMMYEETTFUESHERIRME, AR MCMLE. MedExam. CMExam %5
X ETESHIEN LSBT GPT-4, USMLE. MedMCQA ZEN EF{ESATEN SR
BIET GPT-4 HI7KE,

- . " . i} . .
33; Baichuan 3 33, HFMABIFEN 34; Baichuan 3 MISFRFET LR
e 5B
L4 E 34
GSMBK MATH HumanEval MBPP Crux-1 Crux-0
MCMLE MedExam CMExam USMLE MedMCQA PubMedQA
Baichuan 3 88.17 49.20 7012 68.20 57.88 58.38
Baichuan3 85.76 84.64 86.9 80.2 72.08 76
GPT-4 92.00 52.90 67.00 63.60 69.8 68.7
GPT-3.5 (5 shot) 52.92 5433 4725 5357 56.39 7160
GPT-3.5 5710 1396 5244 6140 490 494 GPT-4 (5 shot) 74.58 7517 67.31 8138 724 75.2
Baichuan 3/GPT-4 95.8% 93.0% 104.7% 107.2% 82.9% 85.0% GPT-4 (Med.prompt) - - - 90.20 791 820
Baichuan 3/GPT-4 115 113 1.29 099 1.0 10
Baichuan 3/GPT-3.5 154.4% 352.4% 133.7% Ma% 118.9% 118.2%
BRERIR: B/IKERARS, KXIESHRET BREERIR: B/IKERARS, RKIESEHTET

3. SIESE IR AR, ELTFRARSEHERCEEA
3.1. SORA =REIET H 1, MIRAERIERA GPT3 AYZISKIG

Sora X8 Diffusion Transformer £, {EFERTZS Latent patch FTSRFIER, TR
B ISEER . Sora Y77 DALL - E 0 GPT WEM L, ©XREY BHEE, LIRSS
IR R, BiE SN S BRERIRRE REH = MM L9, Sora 5| N T Transformer
£E8, OpenAl BIRAFE patch EAEAREN, IEMSAFIBIGERT patch AS (LT
GPT #HY token ) o patch FIRRTTIEY KT OpenAl F9EIREEE, FItk DM+Transformer A9
YERRTLAS I NAEHFEERTIE) . D HFRFMELLBIEUE . OpenAl IAA, Sora 2 Al IBfEFIIE
PIESSHRERM, 2 ACI NEEZEEM,

35; Sora EF DM+Transformer &5 36; Sora MSMERMTBR

BRKIR: OpenAl BN, RKESHRFT BRKIR: OpenAl EM, RRIESHATFT

3.2. pika #EH 1.0, ERBRRIERHA

Pika labs &5 1.0 7%, DreamPropeller BI04 RERIRE. 2023 F£11 B 29 H,
I FEERIFRIE Pika Labs, XIMEN A 7 HEFMBIINE B S RmER4—Pika 1.0.
ZREE RO IEEE S, ATERFFRIE 30 BIE. 8. REURBEESHFE AN
AR . BES—RIZ, Pika 1.0 BERITHMRE, BPXERA—IE, BIaTEmSH
XUERISR . BT, AR el LUBIE &R RIHEIA, SRR RIFERFIKSHI T MENEEE,
Pika #2HAY DreamPropeller 737%, AFHMTITEREBURE, %75 AT DreamGaussian
0 ProlificDreamer &, fE(RIFERREMNEAE, ST T 4 ZA9I0ER,

BHWHIRIEX 2 fFHE B REF IR R EHA 16
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37: DreamPropeller FiERFSRERRE R RER

+ DreamPropeller

DreamFusion [29] DreamFusion [29]

+ DreamPropeller

2 hours 9 minutes 31 minutes
"a small saguaro cactus planted in a clay”
Magic3D [15] + DreamPropeller

3 hours 35 minutes 54 minutes

"a DSLR photo of a blue tulip”
TextMesh [44] + DreamPropeller

2 hours 10 minutes
"a delicious croissant”
Magic3D [15] + DreamPropeller

£ £

52 minutes

3 hours 34 minutes
"a DSLR photo of a blue jay standing on a macaron”

TextMesh [44]

»AHe &

30 minutes

+ DreamPropeller

2 hours 5 minutes 2 hours 6 minutes 30 minutes

"a ceramic upside down yellow octopus

3 : % "a highly detailed stone bust of the tiger”
holding a blue-green ceramic cup L= &

DreamGaussian [43] + DreamPropeller DreamGaussian [43]

] Ti TE% %

11 minutes 2 minutes 11 minutes
"a photo of an ice cream "a ripe strawberry "
ProlificDreamer [46] + DreamPropeller ProlificDreamer [46] + DreamPropeller

+ DreamPropeller

vV v

2 minutes

9 hours 13 minutes 2 hours 15 minutes
"an imperial state crown of England "

2 hours 10 minutes

9 hours 21 minutes
"fries and a hamburger”

BRI ( DreamPropeller: Supercharge Text-to-3D Generation with Parallel Sampling ) (#£2 Lingi Zhou, Andy Shih

%), RRUESHFRER

3.3. Stability.ai ZfFFFR Stable Video Diffusion &5

2023 £F 11 Bfp L4 Stable Video Diffusion B ET TSR, B RERK, HEERT I
o EIHIER 2023 & 11 B 21 H, Stability. Al EF i3t B9 & FH Stable Video Diffusion( SVD )
ERFNMIAMRA SVD-XT. IhEEAE, SVD A BT XA -SRAER EH-%H*HEE\Z%D%WA
BlEk. MBE/SE, SVD BISAENMSR FVD MifEs (S2BIERY FID $5HR, #/\UEkiER
ESLEA) ) ffiTF Make-A-Video 1 MagciVideo SZ/MERY; Hk4h, FEEIEMSASE, SVD
EY Pika #0 GEN-2 B0,

& 38; wni$mwﬁm\gﬁmwﬁmmgmaAm$w B 39: SVD EEEHEE

9| W, Table 2. UCF-101 zero-shot . ams |
s - 3 . . base\me
. 1 text-to-video generation. Com-
l’ - - paring our base model to base- §os
2 lines (numbers from literature). o«
E 03
- o
Method FVD () 502
01
CogVideo (ZH) [43] 751.34 oo
CogVideo (EN) [43] 701.59 ‘ Ours vs Pika Ours vs Gen2
Make-A-Video [82] 367.23 .
A fat rabbit wearing  purple robe walking through a fantasy landscape” Video LDM [9] 550.61 F]gure 6. Our 25 frame Image—
MagicVideo [115]  655.00 to-Video model is preferred by
PYOCO [29] 355.20 human voters over GEN-2 [74]
. P SVD (ours) 242.02 and PikaLabs [54].

Figure | Stable Video Diffusion samples. Top: Text-to-Video generation. Middle: (Text-to-)lmage-to-Video generation. Bottom: Multi-
view synthesis via Image-to-Video finetuning

BHRIKIE:  (Stable Video Diffusion: Scaling Latent Video Diffusion Models to BRIER: (Stable Video Diffusion: Scaling Latent Video Diffusion Models to

Large Datasets ) (#F& Andreas Blattmann, Tim Dockhorn, Sumith Kulal & ) ,

RRIES AT

Large Datasets ) (#F& Andreas Blattmann, Tim Dockhorn, Sumith Kulal & ) ,

RRIES AT

BHWHIRIEX 2 fFHE B REF IR R EHA
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40: VideoPoet SEHIEYS

3.4. Google &7 VideoPoet, EF LLM R ARERRI B S IRAOMIRER

B8N

VideoPoet BN BEESMIRES, MRS=R. 2023 F 12 B 19 H, B|MEHMIRER
KR VideoPoet, BEMSHUTRIMMSREMTS, BIEXAZMT. BIREIMA. MITX
B MBS B, URIESM. WIXERSHE, VideoPoet TEEHEARIIAZEIN
SREDENRS £ (MSR-VTT #1 UCF-101 ) SCIR T SeitAYMERE .

41; VideoPoet JUFEHR

Model MSR-VTT UCF-101
CLIPSIM FVD FVD 1S
CogVideo (EN) [36] 0.2631 1294 702  25.27
MagicVideo [85] - 998 655 -
Video LDM [5] 0.2929 - 551 3345
MaodelScopeT2V [67] 0.2930 550 - -
InternVid [70] 0.2951 - 617 21.04
VideoFactory [6Y] 0.3005 - 410 -
Make-A-Video [56] 0.3049 - 367  33.00
Show-1 [$1] 0.3072 538 394 3542
VideoPoet (Pretrain) 0.3049 213 355 3844

VideoPoet (Task adapt) 0.3123 - - -

ERIIR:  (VideoPoet: A Large Language Model for Zero-Shot Video ERKIR:  (VideoPoet: A Large Language Model for Zero-Shot Video
Generation) (#F& Dan Kondratyuk, Lijun Yu, %) , KKXUESHRAT Generation) (#F& Dan Kondratyuk, Lijun Yu,Z ) , KXUESARAT

3.5. Midjourney ¥ V6, KIRAERHEREMFHIE HEEREED

Midjourney v6 {i# Prompt 83, £E BB TFII—RIREEINERBE AR, 2023 &F 12
B 21 H, Midjourney v6 &% BETA iR, 5 v5 #8LL, v6 IEEZTMY, HEEGREREEELTF.
ENERER. BEIRARNEIE. BEANEZS token T MNEERKE, v6 HRER
2R, EERANTEERINEE, NNEZHRKE, v6 BEFE. HEXL, BHEWR.

42: Midjourney V6 BETA %75 43: Midjourney V6 FIFP 9=

a BT
a Midjourney Bot ~ #llA
Adjust
6 M [BETA]

Use the default model (V5.2)

Midjourney Model V& [BETA]
Midjourney Model V5.2
Midjourney Model V5.1

Niji Model V5

« Stylize high « Stylize very higl

% Low Variation Mode

Relax mode Reset Settings

BRKR: METARS, RKIESHRA BRKR: ETARS, RKIESHRA

3.6. ST T ARAIEEL GAIA

GAIA( Generative Al for Avatar ) BEFiEEFISEKABRE F, £REIRIEIE, kL Real Video
SIRBIYERERAR. 2023 F 11 B 26 H, MEAFRIE (GAIA: ZERO-SHOT TALKING
AVATAR GENERATION ) . SBEEFABZE A GAIA AILABEIXMARIFNM. RIE
£, GAA B—1MEDBERBEE (BEER ) f1— N 8RR (EefSeEl ) Ak,

R LE, 5 Real Video. MakeltTalk, Audio2Head #1 SadTalker #H{TEMELE, GAIA SEI

BHWHIRIEX 2 fFHE B REF IR R EHA 18
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TESHBEARAE. BRLZRKRE.
44; GAIA REETREHE

MinRSEFIEsh S M.
B 45: GAIA EREMEE

I Motion Latent
l: Appearance Latent

Diffusion Model «~~N(0,1)
|

| Pose Pmdlclor
Speech Encoder
|

Stage 2: Speech-to-Motion Generation

+
[ | l'IIII
+

[ Appearance Encoder ” Motion Encoder | .

P DOm

Stage 1: Motion & Appearance Disentanglement |

Audio2fesd  MakeltTalk  Real Video

GAIA Ours)  SadTalker

BRIKIR ( GAIA: ZERO-SHOT TALKING AVATAR GENERATION X #E3 Tianyu

He, Junliang Guo, Runyi Yu %) , KKIESHRAT

BHLRIR ( GAIA: ZERO-SHOT TALKING AVATAR GENERATION X {E& Tianyu

He, Junliang Guo, Runyi Yu %) , KKUESHRAT

3.7. FIEEE#H Animate Anyone, itERZINEBA

BMABRS5Z8FS, Animate Anyone ERIS|SER=4MBIERN. HiEL, Animate
Anyone 5|\ Pose Guider X4FELEHE M FR R B FIH TR, B NRESIIA LR UNet,
SEBRATER, # VAE 4RI, Bi#id ReferenceNet IREUFMIFE, AFZEEE;

ERTA CLIP IRENSE BEBRANE NI, BTFER=TEN. REFEHNETFEER UNet £

Ais_ERYIETT . XIZNE UNet B9%1H 31T VAE fR83, PSR
LEESEER, Animate Anyone A LASEHIER T2 A EENE R , £ LRI SNLS

(t0@E) - NERMRLE,

ESEHN

B, BULRESSEEGRIMIAT

46: Animate Anyone HEHIZEH

47: Animate Anyone TEEIZR

ReferenceNet

Reference Image
VAE
— R

nnnnnnnnnnnnnnnnnnnnnn

t
Video clip 1

heogt

— T
ik A

BRIRIR
Synthesis for Character Animation) ( {E& Li Hu, Xin Gao & ) ,

PR

{ Animate Anyone: Consistent and Controllable Image-to-Video

RIKIESHF

m B f /%“ «) A
N —
BRI

”
Synthesis for Character Animation) ({E& Li Hu, Xin Gao &) , RXIEZHT
REf

{ Animate Anyone: Consistent and Controllable Image-to-Video

HEREMENSKSE, Animate Anyone ﬁc?ﬂﬂﬁﬁg‘:o A 3=ASME /5 E, Animate

Anyone BY SSIM (£

SRS EL ) F0 PSNR (U

B{EEIELL ) 84 xmT MRAA ( Motion

Representations for Articulated Animation ) 88, H LPIPS ( B/f&ERXIMBILE ) 0 FVD

EIRMET MRAA S8R E2EIES

B%J5 ™, Animate Anyone B9 SSIM. PSNR. LPIPS #1 FVD

ST FOMM ( First Order Motion Model for Image Animation ) SFH&EHY,

48; Animate Anyone BZESRE R EEER

49: Animate Anyone SRS ENIKER

SSIM{t PSNR{ LPIPS| FVD|] SSIM+ PSNRT LPIPS| FVD |

2"}%‘?&32) 8-;12 - 8;3 ;Zgg FOMM[35] 0648 2901 0335 4052

BDMM[g 4]] ot o o e MRAA[37]  0.672 2939 0296  284.8

’ : ’ ’ TPSMM[60] 0.673 29.18 0.299 306.1

DreamPose[19]  0.885 - 0068 2387 Disco[45] 0668 2903 0292 2928

DreamPose* 0.879 34.75 0.111 279.6 0 0.718 29.56 0.285 171'9
Ours 0931 3849  0.044 816 urs . : . .

ERIKIR:  (Animate Anyone: Consistent and Controllable Image-to-Video BRIEIR:  ( Animate Anyone: Consistent and Controllable Image-to-Video

Synthesis for Character Animation) ( #E#& Li Hu, Xin Gao & ) ,

ST

RIKIESHF

Synthesis for Character Animation ) (#E& Li Hu, Xin Gao &) , RXIEZHT

FAT

BHWHIRIEX 2 fFHE B REF IR R EHA
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50: ChatGPT BEMARZ

4. M FA% OpenAl IEXHEH GPT store, &EfERIEREY

M FBiRIFEEE, B 300 /5 GPT MATEERIEHAE. ChatGPT #EHLLK, AIIFET
ST R. BT HBXEEXR, FZAPRETRORIT. TEBIESIIRE, Fa
BEEFIZ ChatGPT ., “1§STHEIT” ( prompt engineer ) BOMESROETMAE . 2023 &
11 B 6 H, OpenAl #H ChatGPT BEMMA, THERE, AFILUSIRENIESIIE
HEZBREYH GPT ., EFIX—IH8E, BF 2 MEKREFEIZE THIE 300 HFMNEEX
FRZSHY ChatGPT. 2024 ££ 1 B 10 H, OpenAl #iH GPT &S, BAIXLHA GPT BEHIN
BER. EE—=E, OpenAl £ GPT WEZHEITE, RIEFASSERMIRMN,

s, GPT ISR LR, ABFAKNSZENSF, DLIBEEIEFNEESE

51: OpenAl GPT Ej

T'm excited to read yor

Game Time

| can quickly explain board games or e 2
card games to players of any skill i
level. Let the games begin!

Sticker Whiz

The Negotiator
i A
Kids with Tl help turn your wikdest dreams into b J 1l help you advocate for yourself and
die-cut stickers, shipped to your door. 3 \ get better outcomes. Become a great

Creative Writing Coach
xcit ad your work and give
you feedback to improve your skills.

Laundry Buddy

Ask me anything about stains,
settings, sorting and everything
laundry.

GPTs

Tech Advisor

From setting up a printer to
troubleshooting a device, I'm here to
help you step-by-step.

negotiator.

@g:i-:{:n?:. . @) ==

BEBRIR: OpenAl BRI, KRIESTHRAT BEBRIR: OpenAl BRI, RKRIESFHRAT

GPTs BEIRS 2, WATEES. GPTs MABELE . BIE. £FH. RO, &
2. HEMEEWE, %FEETLW@EEH{E GPTs RZFH, 1"3_]1«)\5 cRIERNF. £ GPTs
X, #BHEEE (Trending ) RZILAIRA (2024 F 2 B 5 B ) BFIRITRIHA Canva.
image generator. Logo Creator *EI Cartoonize Yourself, BF&HIRIZERY Diagrams: Show
Me, ARBFEAREZED Consensus. GPTs FFAER IR, WX T PLUS FIFIBAMRAIA A
AILAER .

52: GPTs A FIESEME (2024 285H) 53: GPTs RSz

. -
Disc d create cus ions of ChatGPT that combine instructions, extra Upgrade your plan X
ke iny combination of skills.
Free + Plus +7 Team
USD $0/month USD $20/month USD $25 per person/mon
oo Picks
Hparadatofeam
Trendlng For people just getting started with Everything in Free, and: Everything in Plus, and:
Most popular GPTs by our communt ChatGPT v Accessto GPT-4, our most ~ Higher message caps on GPT-4
d ’ v Unlimited messages, capable model and tools like DALLE, Browsing,
i interactions, and histary v  Browse, create, and uss GPTs Advanced Datz Analysis, and
Canva ol Access to our GPT-35 model more
Effortlessly design anything: presentations, AGET spacistzad in generating s v s tosu medel v Access lo additional tools like
1 logos, social media posts and more. 2 i "‘9 ":‘9" ki 8 o peofensiofial ~  Accesson Web, iOS, and Android DALLE, Browsing, Advanced «  Cresteand share GFTa with your
. and friendly tone.image generator Data Analyars and more workspace
«  Admin console for workspace.
management
Logo Creator «  Teamdata excluded from training
3 Use me to generate professional logo i ":: by default. Learn more
designs and app icons! &
Have an eosting plari Soe biing help = Price billed annaly, minimum 2 users
Consensus . Heed mare capabilities? See ChatGPT Enterprise
Your Al Research Assistant. Search 200M Cr'"‘”’"z‘ Yolss
il ospatohiclon 8 urns photos into Pocar-style illustrations.
5 'y Upload your photototry
science-| based answers, and draft content...
St stz o + o Mmn| <473 & > o
BRIRIE: GPTs Mid, KNIEHHITFR BRSKIR: GPTs Wik, RXUESHHZRAT

5. IMEELK B OTERIFEIEIN, =E Scaling B {BEMEE

BHWHIRIEX 2 fFHE B REF IR R EHA 20
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Meta2024 5K GPU &8, MlIRKIHERRGH—TIEM . Meta T, T 2024 FIE
2B 35 5 H100, BEM GPU MAITE, Meta BB 60 5 A GPU., SERN
K Al BEREZIEAIIRE, 2024 FLFMNEARTHIEE 30012E 3701228, tZaify
BRI 20 1237t

54: Meta 2021 WI£E Q2 &l 2023 M£E Q4 B A METH

9000 - - 40%
8000 -
L 30%
7000 - ' \ ’
6000 P L 20%
5000 - o
4000 -
3000 - L 0%
2000 - 1o
1000 -
0 - - -20%

2021Q2 2021Q3 2021Q4 2022Q1 2022Q2 2022Q3 2022Q4 2023Q1 2023Q2 2023Q3 2023Q4

m— CAPEX ( BHZET) yoy

BHRIRIR: Choice, KNIEHIFT

2023Q2 {3k CAPEX £ 2021 MEELASRHS , Tt Q3 BAZ IR KIRIEIN . 43K Azure
FIEM=RSWA S BIEE T 30%F0 28% (EEICE ) , H¥ esfIGKkBTF Al RS, B
AIHA 53,000 4 Azure Al BEF, B3 =02 —MAREE 12 NBHRIEM, #ETR
AR HBIRELRIRIEN, $XEIEFONREBEBTHERM Al EMIZIENTEK.

55; Microsoft 2021 M#4E Q2 Fl 2023 M4E Q2 HIBE AT H

18000 - - 80%
16000 -

L 60%
14000 - 60%
12000 1 L 40%
10000 -

L 200
8000 - 20%

6000 -
4000 -
2000 H

0 A

- 0%
r -20%

L -40%

2021Q2 2021Q3 2021Q4 2022Q1 2022Q2 2022Q3 2022Q4 2023Q1 2023Q2

e CAPEX ( BG3E5T) yoy

BRIRIR: Choice, KRIEHHFFR

B 202304 MBEATHA 110 {23750, 2024 FEEH—ET K. Vertex Al BEREE)
TTOZHIMEE, 2023 £ EFEFFTHE AP BXREEKTIE 6 %, WM =ERIEEHE
H#EEL Vertex Al B Galaxy S24 RIIEBEFHFERT Gemini &AL ,2023Q4 KEFS CAPEX
BFRESAEMIZE, SARRSHFERRHEFT L. BRESINT —FHRFHABER
HHEHZEH AlHyper, & TIBAHI TPU 1 GPU. Al BREFNZ EHIFA, FHEERT)IZH
ERBIRM T MR AME . Bl 2024 F, BIFALT CAPEXHELL 2023 FREEM.

BHWHIRIEX 2 fFHE B REF IR R EHA 21
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56: Google 2021 M£E Q2 Zl 2023 WH4E Q4 HIEFAMSTH

14,000 1 r 80%
12,000 - r 60%
10,000 - r 40%
8,000 - F 20%
6,000 - - 0%
4,000 - F -20%
2,000 A r -40%
0 - + -60%

2021Q2 2021Q3 2021Q4 2022Q1 2022Q2 2022Q3 2022Q4 2023Q1 2023Q2 2023Q3 2023Q4

mmm CAPEX (BH3ETT) 0 yoy

BRIRIR: Choice, KNIEHHFFR

W5 2024 FEARSIHEIEN, FERTEMISHELASE: AWs WHBHEK. 2023 F24
BT 484 {2370, BT 102 {23£7T. BE 2024 &, WEEITRARS HIEE
Eeighn, FEZEZ2HEMIRBRAZ BIEIER, 2 AWS WSS, SENERA

TEEMAEIESEEPNEIMER . WEEMAK, £ Al 98 3 PNER, B— 1 ERED
2EXH, EERERR, IDMEHT & ZM Nvidia SRITESSHES . 1t TS
BHEFREER Al BEIMERIARE, REbEBEIRAREVEN ., BEitt, ATIEMN
ERFEXK, 28 Al SHEOMENEE, TEEEETER Trainium BIEFIIZGS FFE R
Inferentia AYMEIES F, 2023 #EHAY Trainium 2 YIIZRHERER Trainium 1 Y 4 15, AER=
=& Trainium 1 B9 3 &, AFIRSEIE Anthropic. Airbnb TERHIZEF

57: Amazon 2021 W4E Q2 Bl 2023 W4 Q4 B ESTH

25,000 - r 80%

20,000 1 r 60%

- 40%
15,000 -
r 20%
10,000 A
- 0%

5,000 - L o0

0 A - -40%

2021Q2 2021Q3 2021Q4 2022Q1 2022Q2 2022Q3 2022Q4 2023Q1 2023Q2 2023Q3 2023Q4

mmmm CAPEX (BAZET) 0 yoy

BRIRIR. Choice, KRIEHHIFR

6. HEIN

EBEERIMERELGENTIE T CRISIREI, B RS Al NS E DRRAI
=, BilXKE:

RZR3: (1) BTG b, BIFRE. ZRkE (BERINEE)
(2) S8 BXEHY. ZERT (S58MEEKEESE ) TR, SR
(3) BUGAIFE: AARML. SRER. BUnEK. MWL, REREG. XEER

(4) &80, B, BT BRIN. BEEF. FRRHE. BCRT. WRRS (58F
HERAESE) « BAET

BEiRHE: MNEE. EXBE. REERE . SRR, BIHER. ENrHR. ERE.
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SEM (SRFHAMNKEES )

7. RigiRa=

(1) ERKERNEEFRRTS
EENABRAENIEF S GPT-4 MBHERRIAES, MFAEIASE bt EeE
(2) EFEHHRARAN
EEFEAMAGET AR, WA AeER A TR R R TS

(3) ERNFAHREHRRTE

E RN A 2B ER LR E R
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SHrImrEER

KAREBEPWITELER: RNEEFEIESIHSETIIESREESTRIEREHAE ST WMELES, NREMRARN
PN ER R R T BANIRIGESIR T ARNNATE. BIFAERMOEEAMBIFES, 75, BEF25FREF
R RN AE B EEEKR

—REHA

BRAESRBEHE, MMREFIFMEMEIRREBERNIESROERAT ( BRPEIEERIFIANESREENWSEE ) REK
B (LIS “RKIES" ) « RERKIESEAPEEN, MELUMEETSIUER . RERESHARERERSSHM
B AE. IEARESPERIER. RSITRRIFCHARNIESHER. RSITRRIFIC.

MMREZNER, MHFNINEFRER, RKIESAEWH AR R EMREARKIESFNER . SMREFRERIESKIRT
HAVAATENEATTER, EXRNIESTXLEERERIER SEEMEEARIE. MREFHES. ERFHRMtERS
E, FAEFTRESIEZMNHENBAENBBEREN . 1ZFER . EUHREBIREAREARNERKEBN. MSRKRLU
REFEFER, AHARHRETEHIHEIARNDTAES . ERNANAREFHOEBHMNBERH TR, FRENEESE
IRBRER. MBSRRMSERK, LPEMFER. B, US. RESHTEEOERNELN. SKIENEERRNREPMER
B—IIRR, RNIESR/ERBKARISFEBEAERRE.

NREMHNER. THERFUAFREHE BRI RAART . ZFER. HERIUULE BN IR E . dERIZRIR
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