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002475 ZRAEE 34.35 246635.22 1.54 1.91 2.45 22.37 17.98 14.02
003021 I BAL & EN 52.37 12537.98 1.05 1.36 1.94 89.51 38.52 26.96
300661 AT HH 80 37658.17 0.60 0.96 1.37 133.81 83.53 58.31
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FIH N +RA T A N A A0 T X, MNA TG AaFo 2 & J AR 09 12 H 22 s,
Erafai oy 2 H R FERORA = L,
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FHRR: Wind, B TIERAF LA
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A #5%, Apple intelligence #94k i3 2 454F ., Apple silicon BT ax 89 354 5
I, FRARERSH Al LI RT,
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B 3: ¥ZCOREML r#EALE

4 T & HA

Core ML 3l A: HiiEhCore MLAES, AFFAEAI0SILE LEFALE S AL, LHEIRRA,

2017 ORET RIS,

2018 Core ML 2: S AR ERMGEHA, FHENBEF LA AT EHETRAEPLE, SHEM L, Create
ML: ifihCreate MLT B, A3 7F A &L FASwiftAMac Ly dffe | LR 5 A,

2019 Core ML 3: I #H P2 3 AWM BN, W TIL &R Gk,
Create ML 3t: 3t — F {kCreate ML, EF T A F B2 B G Ef ) HE T 2 EF8A,

2020 HEAPIF T B LA THESFIAPI, EHFEFEBE FERAEA APPSR ESE ] k.
Bafafhdr: Hoi TAHGEGEMR AR HE, HENLEFIFEH I ZAILEHRT .

2021 PR AL B — B T A AR A M A e R,
B ER L W Ty EA A o2y L, 25 Core MLAY R AER 2T,

2022 BAFERA: GLTHEFIIEANIFE LA, EFFEAFEB LIS ERI 2T,
Eaa: (AR) 1 #F: AU TARE A bR A L3, 3244 TARK I,

2023 BEREFI: SINTARERSY, AFEAUARAREIEEGESFRL TRV %, RAEVUSLES.
BEEIH: EERTHEZESHE (wEHBERLALS) i, BETELEHL2MED.
FRALG ) WA T AL A A LM, B TAFRESMER T A A,

2024 B &M EALE: SIATHERANG, BREESSEA LGN Mitiron, £k

R AR Fat i .
AREs: A THEAMERESFEM SO LEEN, BETEERNP R g A4 EALRFE.

#FAH kR Infog, CSDN, diglog, MEZ <, HAHG, BELTIEHRF LA

B 4: CORE ML &3z Al i2 58 #4K 4% B 5: ¥%4 CORE ML st &4

APP on OS
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l Neural Networks )
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Data Foundation mode | Run on local 08
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APPLE GPT H : E Drawing Classification
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e NFU Classification On-device Model Personalization m z‘:;:'::"mma"ce
Uk ] CPU . J
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Apple intelligence 37t RIeE KA LM sh Ao B30 5 hLE K, KA
2024Q2 iPhone & %t & /£ 3900 7 3 £ 4, ZF| MM AE, Q3 f= Q4 &= RAkik
F| 6260 7 # VAKX 7600 7 3F, AFikF| 2.229 103, #& 23 FE TFF 640 7. M
25 F/ #iA 3] 2.39 123, R K 7.2%.

B 6: iPhone & & EM4E (87 )

mn units 23Qle  2Q23e  3Q23e  4Q23e 2023 24Q1e 2Q24e 3Q24e 4Q24e I 2025¢ |
iPhone 13 (6.1") 1.5 1.0 0.3 238
iPhone 13 Pro (6.1") 1.3 1.3 0.5 31
iPhone 13 Pro Max (6.7") 2.0 1.0 04 34
iPhone 14 (6.1") 10.0 10.0 8.0 6.0 34.0 2.1 1.0 03 34
iPhone 14 Plus (6.7") 4.0 3.0 2.5 2.0 11.5 0.8 0.6 03 0.1 1.8
iPhone 14 Pro (6.1") 16.0 13.0 7.0 5.5 415 25 2.2 08 0.3 538
iPhone 14 Pro Max (6.7") 190 T 100 8.0 6.0 43.0 1.5 1.0 02 0.1 238
iPhone 15 9.0 15.0 24.0 11.0 10.5 6.0 3.0 30.5 2.0
iPhone 15 plus 4.0 7.0 11.0 5.0 5.0 3.0 2.0 15.0 1.0
iPhone 15 pro 8.0 15.0 23.0 11.0 9.0 9.0 6.0 35.0 3.0
iPhone 15 ultra 10.0 12.0 220 8.6 8.5 6.0 35 26.6 2.0
iphonel6 95 15.0 24.5 25.0
iphone16 plus 5.0 12.0 17.0 15.0
iphone16 pro 10.0 18.0 28.0 26.0
iphone 16 promax 10.0 135 235 220
iphone17 30.0
iphone17 plus 20.0
iphone17 pro 42.0
iphone 17 promax 41.0
BFhRE " 578 41.3 59.7 70.5 229.3 44.5 39.8 62.6 76.0 2229 239.0

FH SRR B LIESRA TN

M E 4R IAT R, it A4 iPhone 16 & £ 72454 A18 % K, Pro Z7)
4 A18Pro % 5 . A18 #= A18 Pro #+t#r4&K F TSMC % N3E L% . A18Pro 1l
HTHRBERL S0 NPU S, A PRK, SHAOBRRELMEYT Ko

B 7: ¥RB3ERH LT

P-core E-core GPUEB-=# NPUE-SH NPUS 7/ #4 (nm)

A11 Bionic 2 4 3 2 0.6 TOPS 10nm
A12 Bionic 2 4 4 8 5 TOPS 7nm
A13 Bionic 2 4 4 8 5.5 TOPS 7nm
A14 Bionic 2 4 4 16 11 TOPS 5nm
A15 Bionic 2 4 5 16 15.8 TOPS 5nm
A16 Bionic 2 4 5 16 17 TOPS 4nm
A17 Pro 2 4 6 16 35 TOPS 3nm-N3B
A18 (M) 2 4 6 16 40-50TOPS 3nm-N3E
A18 Pro (i) 2 4 6 16+ 50TOPS+ 3nm-N3E

A kR bz, ofweek, eefocus, ZITM, wallstreetcn, B LIk A4 5B ]

FHH LR EXZ G0N T REBI 8/15
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H sz 47 &, Baseband 34 TR FH & % 5l 69 XT75; 4P 7% @ & %] WIFI
7: Pro Max AURLE, KEHkAE 48M, PG #E 35 I8 MBI ABM il 5k
B R~FA 6.7 T4 8.5 6.9 <,

DRAM %, ZEFRAENS4H ) LEEBRGORAIEFRRS, ARGHHA
BHERHR, S5 T4 154 8GB WELE .,

HEET G L, RS EAKRKERGRA, TACELEETE RGBT M
A2 T Rfed R B AN F FIRMMEAE R, LS T HRAE K,

B 8: iPhonel6 BOM s A4 (£71)

iphone15 promax iphone 16 promax
Mg BOM A4S AT FRMEATH RIS S FEMBOM REA AT 75
Exy 75 89
AP A17Pro 60 APPLE/TSMC 3nm/N3b A1§ﬁ;§uﬁggiﬁ;§i§;§§m 72 APPLE/TSMC 3nm/N3e
BB X70 15 Qualcomm/Samsung 4nm FHEEIX75 17 Qualcomm/TSMC 4nm
e 48 | 53
RF Tranciver 10 Qualcomm 11 Qualcomm
5G/Wifi 6e FEM 20 Avago, Skyworks, Qorvo oJREFHERIWIFI7 23 Avago, Skyworks, Qorvo
EIGENEl=Es] 8 Murata, Skyworks 9 Murata, Skyworks
= =
s s 36 TI,Bosch, Alps, NXP, ADI, Dialog Eﬁ&?@%ﬁﬁﬁﬁﬂ%@ﬁﬂ 39 Tl,Bosch, Alps, NXP, ADI, Dialog
HRE 127 150
SONY,LG innotek, =, Largon, SONY,LG innotek, 55, Largon,
48MP Lz 40 Genius, Alps, Mitsumi /B 2MPFHE 40 Genius, Alps, Mitsumi
_ SONY,LG innotek, Largon, 48MP, 1EFtiphone &8 SONY,LG innotek, Largon, Johwa,
12MP i gL 3 Johwa, 7Kg, % FrHER, AR 32 e, B
12MP B 10 SONY,LG innotek, Largon, Genius FEa]gE¥Amodling glass 35 SONY,LG innotek, Largon, Genius
JEELIDAR TOF 10 SONY, lIVI/Lumentum 12 SONY, IIVI/Lumentum
FACE ID 15 .Lumentum, IIVI,AMS Osram, LG 16 !.umentum, IIVI,AMS Osram, LG
innotek, STM 4%, 88, TSMC innotek, STM 5%, &4, TSMC
1764 36 43
DDR5 8GB 20 SK Hynix 8GB 25 SK Hynix
FLASH 256GB 16 Kioxia 256GB 18 Kioxia
BErR 85 90.5
6.7inch, 460 ppi
Display 2796 x 1290, 120Hz 75 Samsung , LG Display R M\6.7inchF36.9inch 80 Samsung , LG Display
EERRET
=R 7 Corning 7.5 Corning
Bty 4 70 i 67.5
A& 0iERhousing 58 =1k Jabil 55 =1k Jabil, HLIHA
KBS 6 BE, B8 5.5 BER, AR
. EveEiE, SR, B
;-5 10 Fivivn) 12
Bt 559 619.5

oA B ACIE KT AT S

4 F7E EN A HEE

M £ F R A WWDC BT Ak st Al 5 @edHh B, Kik—F ik
J, ATy Ed, 4 Fmh2APTE, RNFEATFERT LigfomX N
g, EixKE:

ME: TIHE, KRR RS R . 2R MEBAS: emiLE; BRA:
S FANFH; Bl REAT, B FeAH; BREK: AT AFREH: KA
A

g ik E LG 89 R A AR i
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B9: TRXENF

2024/6/15 A KR PEf% 4 P/B ROE

¥4:: RMB B ERARE BAFL BARRA (L) HaTmth (o) Wi (ee) 2024E 2025E 2024E 2025E 2024E 2025E 2024E 2025E
R E 002475.8Z EN 38.22 34.35 2466.35 20.1% 10.1% 18.0 14.0 3.52 2.81 20.0% 20.0%
Ik BALE 003021.8Z EA 85.30 52.37 125.38 34.4% 30.2% 38.5 27.0 2.70 2.45 7.0% 9.1%
B2 300661.SZ % 96.00 80.00 376.58 24.1% 24.8% 83.5 58.3 8.84 7.79 10.6% 13.4%
Kb e 002273.8Z - 17.70 16.18 225.00 27.3% 19.6% 28.1 22.8 2.61 241 8.7% 14.0%
i LT 688772.SH 16.57 13.65 153.87 18.5% 19.9% 20.0 135 2.04 1.80 10.1% 13.2%
AR BT 002600.SZ 6.92 5.12 358.82 26.0% 18.9% 15.3 11.5 1.67 1.48 11.3% 13.2%
stk 45 AL 002938.5Z 29.13 34.50 799.90 11.4% 11.1% 21.0 18.2 2.44 221 11.7% 12.3%
KRR 002241.5Z 18.55 17.56 600.05 6.3% 13.3% 28.6 21.1 1.85 171 6.4% 8.1%
FHRITA 000725.5Z 5.14 4.07 1520.63 17.2% 11.4% 30.4 16.9 1.14 1.08 3.6% 5.9%
W EAH 300684.SZ 16.51 17.35 51.96 26.4% 26.2% 36.2 24.2 2.56 2.38 7.2% 10.0%
E.Roki 300866.5Z 82.09 72.78 384.63 20.2% 16.9% 20.1 17.0 4.00 3.40 20.3% 20.4%
Az H 376.58 20.2% 18.9% 28.1 18.2 2.56 2.38 10.1% 13.2%

AR Wind, B TIERAF P

i M 2024 6 1 14 BN KB E SR A Wind —

# AR iR 2021 2022 2023 2024E 2025E  21-23CAGR% 24-25CAGR%
ST 66.4% 39.0% 8.4% 20.1% 10.1% 35.8% 15.0%
e ALY -4.6% 1.1% 4.6% 34.4% 30.2% 0.3% 32.3%
L IRREAY 87.1% 42.4% -17.9% 24.1% 24.8% 29.8% 24.5%
Kbk e 18.2% 14.9% 16.0% 27.3% 19.6% 16.3% 23.4%
kAT 48.5% 6.1% 4.3% 18.5% 19.9% 18.0% 19.2%
EFEt] 8.0% 13.5% -1.0% 26.0% 18.9% 6.6% 22.4%
Wy 45 A 11.6% 8.7% -11.4% 11.4% 11.1% 2.4% 11.3%
R 35.5% 34.1% -6.0% 6.3% 13.3% 19.5% 9.8%
TRFA 61.8% -18.6% -2.2% 17.2% 11.4% 8.8% 14.3%
oA 8.6% 27.6% -21.0% 26.4% 26.2% 3.1% 26.3%
E L 34.4% 13.3% 22.9% 20.2% 16.9% 23.2% 18.5%
FortdoR: Wind, BRGERSAIM E: ARAAN A Wind —H M
5. N&®RT
LT
BT FAEmRRS: Al ERBERTHTECT, FUL LA LE

FEFF.

Al % &5 & ek T G aE Al 7 S E S s 8] ik Al £ S K,

Al & 8 Ao 5 H: Al AR A3 69 2 ) ek, 58 2 A 300K 3 T L,
F AT 8] e S

TFATRE:

HRFNERRAMAM: EERFAIHETE, SERLE TG HH
BRI B RES

Al B B AR BIA: 3 R E S5 B sk AL AL 442548 A 5008 T 70,
W] sk 8] 69 = 56 ST F ) 2 AT FIR R

L E X 2B 89 T R A
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MEk: FXRBREAEANS

LLM in flash: DRAM 5t sf2 &= )y, FRHIARA Ky, LLM in flash 42 & H4%
A G4% T I G, B 3 e B0 Ko Felt Bl % BAZIRI, TRANR SOOI, WY A
7% 2| DRAM #9345 frad i), A IA A L5233 3089 LLMs 32,

LLM in flash T »A52 #L.7£ DRAM 7 [k &9i% & Fiz Ttk DRAM &% K 2 45 694
A, B K AL, CPU 43232 & rbin LLM AR 3 4-5 4%, GPU #9432
% HF 20-25 45, LLM in Flash =T #5853 R 1% & 945 8 2 Kap AL AL 69 B Bt 42

FHAR R 0GR L
A 1l: A—AAFRMTHFE A 12: WAMAERELE
™ ﬁ'?l;-_)_]u ------------------------------
Flash Memnry GPU CPU g '- Upper Bound (Sequential Read)
— zn | Threads
~100 GB 2 Wi
(4] 5 000 | —0— 16
1 o I 2 -o— 3
2 E 2000 4
2 5 2
& 2000
o
T E 1000
- DRAM € 1 & 16 32 (il
1GB/s - ~10 GB Chunk Size (KB)

#4 & & (LLMin aflash: Efficient Large Language Model Inference with Limited ~ 3#t & & : {LLM in a flash: Efficient Large Language Model Inference with Limited
Memory) , B Tk H5F 5Fr Memory) , B ik 55 50 A7

B 13: RR4EA 1 Token #yiER

[ Compute [] Load From Flash [J Memory Management

3100 7—
i )
a2_’5{]
=
v
]
—_
5]
=
[
& T —
= 40
100 —
Naive Ours MNaive Ours Naive Ours
Falcon 7B OPT 6.7B OPT6.TB
(CPU) (CPU) (GPU)

F4Hk R : (LLM in a flash: Efficient Large Language Model Inference with Limited Memory), B 7LiE 44 50 A7

Ajax &5 AE S  Ajax 2 F R A 0915 S AR 42, 3F R8T Ajax #.1Li0S18,
2t Siri. Spotlight £ 5. Safari ¥ 34 it 5 & A A&7 M AT Al FH 28 LI E Siri =T
H#EANZ3% Chatgpt A A P R4 Al RS, ARFRMHEL AFER Ajax 7RI X
BN, BEA P4 Chatgpt £F R =809 8 Ao

i Sl iR E X260 T R B S 11/15
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ReALM: ReALM A T ## 3 LLM 5 3Exti& sk 4hz 18] 69 45 X4 % (Reference
Resolution) ., AXiES T QIE “HA” R TA” 98EH, ATAk LLM g L
TLEXEZ, RRALM BA A FTHE T4 Loy R FEE L, M ARIEKIZE #IT4R
W, URKESHEARBELTIFTHERERAGEZEARABGLANE,

ReALM &M A 7z A2 AR F) £4 4 MARRS, R ®EA L GPT-4 Hittay,
5 KGR A N £ F GPT-4. ReALM T vAik Siri # X B 2 A P éystitfe R L 27
8915 8, FFElE 2 At R 69 RAE

B 14: ReALM 3t Hfusg A

Model Conversational | Synthetic On-screen Unseen
MARRS 92.1 99.4 835 84.5
GPT-3.5 84.1 34.2 74.1 67.5
GPT-4 97.0 58.7 90.1 98.4
ReALM-80M 06.7 99.5 88.9 99.3
ReALM-250M | 97.8 99.8 90.6 97.2
ReALM-1B 97.9 99.7 91.4 04.8
ReALM-3B 97.9 99.8 93.0 97.8

## &% : (ReALM: Reference Resolution As Language Modeling) , B 7TiE 4 5F % b

Ferret-Ul #A!: £ R &K Ferret-Ul B4, Z BAE T4 Ul R %t 6 A
F 455 5| ik Ao 2 AE 469 MLLM. Ferret-Ul i@ it 5| NEFT 9 #5F  (anyres) #4:,
H AN T BN ks B AR A, KRR F R S AT B, AT EATRER K,
Mt £ %mT ., Ferret-Ul 4 Apple intelligence % APP #4547 F sk, &4
T AR A £ IR A APP F@

B 15: Ferret-Ul # & B 16: Ferret-Ul-anyres &4
’’’’’’’ y F" - 1 FERRET-Ul-anyres Model —/ of: "aé =
1 Reminders Large Language Model
D
< 1 % Projectar Toxt Embeddings (" Visuat Sampler ) Text Embeddings
g . Consider the widget [770, 306, 928, 346] <region feature>, classify its type.
Image Encoder
@ R e
° o] Low Resolution Full Image Sub-image 0 Sub-image 1 : ()
o
o ;‘:‘ - [———
2 . — .
W EmR — s " s
e & &% Q - L
L = x
F4 kR : (Ferret-Ul: Grounded Mobile Ul Understanding with Multimodal LLMs), 3 #F % & : {Ferret-Ul: Grounded Mobile Ul Understanding with Multimodal LLMs ),
& TLAE AR AT & TLIE F A 5P

Ferret-Ul 4L £, Ak & I ARAZ 1T Spotlight A= GPT-4V., # k& Ferret-Ul
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ALK BB S5 TT @A Spotlight #= GPT-4V, && 8L 45 Pk e T
GPT-4V, #8#TF AL Ferret, PAEIRFEH I,

B 17: Ferret-Ul st b A A

Public Benchmark Elementary Tasks Advanced Tasks
S2W WiC TaP Ref-i Ref-A Grd-i Grd-A  iPhone Android
Spotlight |:5[]] 106.7 141.8 B88.4 - - - - - -
Ferret |5:5| 17.6 1.2 46.2 13.3 13.9 8.6 12.9 20,0 20.7
Ferret- Ul-base 113.4 142.0 TE.4 2505 82.4 T9.4 B23.5 73.4 H0.5
Ferret-Ul-anyres 115.6 140.3 72.9 82.4 82.4 81.4 83.8 93.9 T1.7
GPT-4V [ll 4.8 23.5 47.6 61.3 ATV T0.3 4.7 114.3 128.2

F4 kR (Ferret-Ul: Grounded Mobile Ul Understanding with Multimodal LLMs), B 7TiE % &F 72 Bt

OpenELM R —RFRZE 1A FhAd mF 4% R E R NER, RAT
271, 451C, 11 1242 30 LA sm A, HERT “HDEHK Rk, HED
Bt Transformer A HF—E 5%, ARG EHAE, £4 10 LAHAET, 5
OLMo #8tk, OpenELM #9445 F 42 T 2.36%, % 69714 Token AV T 50%.

B 18: OpenELM #fib LLMs

Model Public dataset Open-source Model size Pre-training tokens Average acc. (in %)
Code Weights
[55] X v .f
[] / o /
MobiL.lama [] v v v 1.3B 13T 43.55
OLMo [ ] v v v 1.2B 30T 43.57
OpenELM (Ours) v v v I.1B 15T 45.93

FA4 &K : (OpenELM: An Efficient Language Model Family with Open Training and Inference Framework), [E 7iE %4 #F 5057

A KA MM1 £ 4 %5k 300 1244, KA MoE RMMMALHGE, #A %K
W SEEF ) Fedf ik S, £ LT XN, 5 BIGA S g2 5 rm LA BATFes &
M, FRAER P HANFLRP FEAN . MML ik Siri TF 2 A RL, FELAADAA
., PIFEHIEMA P E K,

5 At A B AR R AL P AR = A 7 @ AR Eb, MM1-3B = 7B & 8 HE AL
TERIMA T HALER MMI1-30B N /£ 8 # Ade 16 H RF AT S T LR,
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B 19: MM1 #&! B 20: ZESTINGIEE

7 7 — _— Captioning  Visual Question Answering
MM1-30B (Ours): COCO NoCaps TextCaps VQAv2 TextVQA VizWiz OKVQA
1 MM1-3B Model Comparisons
g 2 _ o 301 289 412
; e 1 Flamingo-3B [3] & g3 e ws
0 633 2 204 156 261
\ M3 8 888  63.6 446 464 484
MM1-308 (Ours): MM1-7B Model Comparisons

o' 460* 368 254 509 259

5 384
97.0° 868 632 564 275 7.7

35.5
IDEFICS-9B [58]
*Hydo Park" 04477

o . o 794 518 318 288 447
Flanings08 1) S 990 580 336 304 500
.. o' 529 A 28
Emu2-148 [105] 0 4t
MMI-30B (Ours): 8 .0 139
g 0 612 478 288 156 226
MM 8 882  63.6 463 453 514
MM1-308 Model Comparisons
[ 36.0
IDEFICS-80B [58] 8
MMI-30B (Ours): 16116
o' 813
Flamingo-80B [3] 8 1088
tak: 4 + 1 6 110,

Emu2-378 [105] 8
16

57.0
0 703 546 649 489 282 45 241
MMI1-30B 8 1231 1116 929 709 494 490 583
161253 116.0 97.6 719 50.6 57.9 59.3

# 4 kR . {MM1: Methods, Analysis & Insights from Multimodal LLM Pre- 3 #F & & : { MM1: Methods, Analysis & Insights from Multimodal LLM Pre-
training) , [ IE R AT training) , B LIk &5 AT

MGIE (MLLM-Guided Image Editing): MGIE T A T #% & B 1% %0 45 45 484
#FA, MLLM &4k £i#meh 454, #IR A B ARG B AR L AT BAR %4,
MGIE 3t 7T A B A 69 AL 4 -FF RIS LR, Flde, B “HR” 692 Ll T
i, MGIE T A% “3REBH” S iEH A% R4 K. MGIE ik Apple intelligence
T BARAE P 2 A A ]

B 21: MGIE &% B 22: MLLM #rZ ¥ ma54

Commonsense Photoshop remove the woman
. make it more health: W N
pm—————— N . . Reasoning v Modification in the background
[ The cabinin the desert s Expressive Instruction
surrounded by sand dunes ] The cabin in the desert is ... Visual Token The pizza includes
| and some vegetation, such L ’ The focus of the
) I ins 0, vegetable toppings, " Id shift t
| as cacti or small shrubs LM Head such as tomatoes R ol
| | the man'’s expression
S and herbs
| Summ | Multimodal Large Language Model (MLLM) ] ) ) |
|
: I';;:f::f:yn‘:v’o’i‘l';i:‘:;:’;“ I Embed add contrast to Local let the laptop have
| starkcontast to ush forests .. | Optimization simulate more light Editing a green web page
| absence of the surrounding I have them "
trees and foliage would also .
| affectthe microclimate .. | be in desert The light enhances the The green web
| detail of the mother page is related to a
: g MLLM* I cheetah and her cubs project. The other
‘ Input 3 on the rock hillside scheme still remains
Instruction|Image .
\ - / Instruction  Input Image

~—————— —
Input Image MGIE (Expressive Instruction) Input Image MGIE (Expressive Instruction)

# # & & : ( GUIDING INSTRUCTION-BASED IMAGE EDITING VIA 3 # % /& : { GUIDING INSTRUCTION-BASED IMAGE EDITING VIA
MULTIMODAL LARGE LANGUAGE MODELS) , B 7TiE 44 5 Ff MULTIMODAL LARGE LANGUAGE MODELS) , E 7TiE %4 72 Ff

B AR GRE (AMF): A RSR30 F AR G % 4MK E2E R 69 B A 208, &
B REETIRANGER. P FERGRESMBETIRAEERGFPIA, LB ERLFHL
FeA&, MR P 4512 R 5K T 14.3%, BB 5% T 56 & E ARk A= A 18 6917 5 . AMF
TRV R P 5 Sin s BB B & AR R SR 18 m T A6 R £ .
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LS At SR
EN AR O6AARN, BRMEKKEML T LiE45 5 20% £ #HE  FIRRO6ANAAN, TG EMMLT T HIEH10%A L
BE BHAKROAAN, MMAKKEKET LB 5-20%2 8 wdE FF AR 6ANAN, TRIEHEAAAN T T HEHE10%ZH
HA W ARKR6AMARN, RAAFKKREAT LiE45 3 £5%Z A i AR OAAN, TLFHARS TT A 100 L
Fdi MHAROAAA, RMKKMES T LiEdsd v L

5 H7 )T 7 B

e BA P BIER BRI T O IE R E ML TAERAN G 495 W AERE ), UAHRGTRLEE, ., EWH
h B KIRE. AARZBREFMAERNGHEHRGEARE, S ZHEATHEEORLIEFT AL LMY, KREFH
AR T AN H AL BT BE A R FI R e, SR ATEMTE =S 0E. A,

JEFR AL 180 W 69 3L

HRAEPEIESAMAN (BTIERLSHTIE) (223834000) , ETIEHRMDA RN S L& P HiEE ARG IE
FREFE R LS T o IR0 e F A48 BHF I 3RV AK 694 X TAE WA AL F AR AIERILTH RE
PARBHERZ T RAZ & AT, TSN, FAERABMIIRS % AOED . ERFTRELERRTE
W)k S0 — AP KA K, AGIER N3]\ FEFR T F A IHE R BAIEF AKX F S, THARRFEAXT 0 E
FHATHOAHN, BRIEFEM, BT PRFRTONERL, $MEERF LML, F0E P AA0ITH,

— Akt 9

AREH ETIEFRRDA RN AT RAR “RNE" ) AFRARERE AR G, BRI, BRI AH,
RN EPIERN. AN TRAEEBRANBRIRERALANE P B TIERAIN GG LRI BT H =T
MR FEARIRAE, N HIZE RN I F T MR A AR ETA R, ARERH R E TIER @ K E ARE 0 £ ek
MR FZHMAMZE P REGZTEN, BAERAALR I AA LESBMMRE ZFMMZE P B4R AR
L RIRERAR A N R T ARG AHESGEFMRARIETE, RREREATAANAATEG AR L, 12R03)
FARIEIZHA3 B0 R A R T . RIREPT R &, T4 AT A, ELAEMNARBLEFELAFZA,
AR A BAAL A B E B FIE K R AL T ARG 69T BN R B Y F . RIREPTAS 09 IE R R TARG 69 A&, M
BRI IMNTRAE S ARBH, AT RE L AREMETAH, & RLAENAR—B0RE. A EE
FPREFERREGEMTELREBVAGHFESAR RN, AR (FALE) BT ME . £FEFTHHRL
T, A8 BTG KM T LA H A AME F AR 690 8] BT KAT89IE R K TH AT S, LT AL &)\ 3)
RAERF R TRAT LS RS AR S

R HRK

AMREAABKEE P Fo A E LA TREG AT T4, LFHA AL RENARE K038 KIRER B0 EHT
3, 12 RFIRE N AR PT ] R TA69 A H Ao 7 AR AT AR A RIE . AN ] R AR B AR B AIRE T R A
AL, AREMFETIERA, REKRIFFLD. ARG T EHHFUMIALERE, o5 ARER
KIRE, 5L 5RKNEFRLHER. Ak www. gyzg. com. cn

B ALIE HR A 2P
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