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Wayne Xin Zhao et al. “A Survey of Large Language Models” . In: arXiv preprlnt arXiv: 2303.18223 (2023).
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Sparks of Artificial General Intelligence:
Early experiments with GPT-4
Sébastien Bubeck Varun Chandrasekaran

Eric Horvitz Ece Kamar Peter Lee
Harsha Nori Hamid Palangi

Ronen Eldan Johannes Gehrke
Yin Tat Lee Yuanzhi Li Scott Lundberg
Marco Tulio Ribeiro Yi Zhang

Microsoft Research

ChatGPTRI#FR AR "EBRATERERIXLE"

Exam results (ordered by GPT-3.5 performance)

t-4 W
gpt-4 (no v%'ioo n)
gpt3.5

Estimated percentile lower bound (among test takers)

100% —

80% —

60% —

40% —

20% —

GPTATE—RFIEd LIS

Prompt:
What is the intergal of In(cos(z)) — « tan(z)?

GPT-4:

We can split the integral of In(cos(z)) — x tan(z) into two parts:

/ In(cos(z)) — z tan(z)dz = f In(cos(z))dz — f o tan(z)dx

To find the first part, we can use integration by parts, which states that:

fudv:uv—/vdu

Let u = In(cos(z)) and dv = dz. Then du = —E;ZE?) dz = —tan(z)dx and v = 2. Substituting these into the formula,
we get:

fln(cos(a:))d:c = zIn(cos(z)) + [z tan(z)dz
So the first part is equal to the second part plus z In(cos(z)). This means we can simplify the original integral as:
/ln(cos(m)) — ztan(z)dz = zIn(cos(z)) + /.’l} tan(z)dz — /.’.L‘ tan(z)dr = z In(cos(z)) + C

where C is an arbitrary constant of integration. Therefore, the answer is:

fln(cos(:c)) — ztan(z)dz = zIn(cos(z)) + C

GPTAfREFEEFE

Bubeck S, et al. Sparks of artificial general intelligence: Early
experiments with gpt-4. arXiv:2303.12712, 2023.
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Foundation Models (Eflif=E5Y)
NS FE, BiEFeifei Li, Dan Jurafsky, Christopher D. Manning (={/ZE
5 I AEFIFR S S ERMEEY (Foundation models) , FHEHERMERS ks A THELLRIEE .

i)l
The five key properties of a foundation model:

Expressivity: to flexibly capture and represent rich information

Scalability: to efficiently consume large quantities of data

Multimodality: to connect together various modalities and domains
Memory capacity: to store the vast amount of accumulated knowledge
tasks and

Feifed T . . :
,61§¥ - Compositionality: to generalize to new contexts,

Memory Storage H
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Christopher D. Manning
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Bommasani R et al. On the opportunities and risks of foundation models. arXiv preprint arXiv:2108.07258, 2021.
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Perception £5

Production

Actions

Physics

Objects

face tracking rational, goal-

y ’ directed actions
biological
motion
= gravity, inertia
S conservation of
support momentum
I Object permanence shape
constancy

I solidity, rigidity

I natural kind categories

Age (months)

aim

0O 1 2 3 45 6 7 8 9 1011 12 13 14
' proto-imitation
I emotional contagion I crawlling I wal}king

RNRBfIfTARBE:

BABY'S isix YEAR

Communicates through cries
Can see best from 8-12 inches away

& Hearing is fully developed
® Likes sweet smells, and can probably pick your breast milk out of a lineup
® May respond te familiar sounds

=

Begins to lift head
» Comforted by touch and recognizes your face
Starts to lift shoulders during tummy time

®
)
——
sese

Makes eye contact
* Mimics sounds, and starts to babble
® Opens and closes hands

May begin teething
Loves to reach for toys
Looks at things in the distance

Sees color better
Listens to your voice

Laughs and giggles—a lot
Begins to learn to sit up
Likely rolls from stomach to back

® Sees in full color
Hearing is fully developed ~

X

Bears weight on legs when held upright =

= ® Sits up unassisted Pt o

@'\ i|: ° L] n,/
7

Distinguishes different shapes

Has learned object permanence
May understand words like, "No", "Mama" and "Dada”
& May start to crawl

Looks and listens at the same time—no wonder story time is so fun

* Your baby is unique,

ERGuGHE T8 Tou B 50 these milestones are only 3 general guide.

the BUMP (&)

computerscience

Psychology
IL’\EE \\l

Medical

Speech Vision
jajc W

Multimedia

ZURR

Language

=g=]

Recognizes everyday sounds =y =
© Can often pick up things with thumb and pointer finger g:.E.

May start calling parents “Mama” or “Dada” -
Looks and listens at the same time
Recognizes and paints to objects ¥

il May begin to hold onto furniture while walking k-
Loves feeling different textures, like running water P
Understands one-step commands 5 ix
Can probably sit for long periods of time =
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> ZESEASEREFS: Tokenfgl, REEANSHEFRANISISEREFIEL
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> ZRAERER . & AGPTA/ALBFITEHE, 5

B RAED>BBIITE, ERXWKLB47.5, &
Fvisual-glm—6b. mplug—owl F A

FANHEIT
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ESEG  ER
0.63% 0. 80%
S ;-
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E: 1) BREAMR)OELALR, EFEM. FREE, BHEE, HF. BE. AENIE: 2) ARI000FHAFR AL B R/ & £10004 & B EHCOCOKEE & B AR Z

EE, AUCHIRREFHBEE, LKk AT MNKT &E AR HF LA,
A H P ASR SOTA H T 2 paraformerte &, /£ ASR leadboard%s: &-HE % % —;

3) WERANiIR#ES %, EERAFHIRE; 4) SOTAIKA LA TS T, B ATREF/ KA
ASV SOTA 4 End-to-End Dual-Branch Network Towards Synthetic Speech Detection 2023.3.
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AlignBench(CritiqueLLM 66B)

- s i XA
- HESS | H¥itE | BiEEE BERS | BFMIS | hXER | s89% | XFSE | AeE | slsh

gpt-4-1106-preview 7.58 7.11 7.39 6.83 8.05 7.69 7.07 8.66 8.23 8.08 8.55
gpt-4-0613 6.83 6.41 6.49 6.33 7.26 7.16 6.76 7.26 7.31 7.48 7.56
chatglm-turbo (Hi&ss 6.36 4.99 4.88 5.09 7.73 7.5 7.03 8.45 8.05 7.67 7.7
Taichu 6.20 5.04 5.10 498 7.37 6.40 6.69 8.42 7.84 7.69 7.18
InternLM2-Chat-20B 6.00 474 474 474 7.26 6.47 6.64 8.03 7.59 7.54 7.27
erniebot-3.5 (X0O—5) 5.91 4.75 434 5.15 7.07 6.46 7.21 7.29 7.73 7.03 6.72
chatglm-pro (BiZas 5.73 4.49 4.55 443 6.96 6.47 6.81 7.26 7.25 7.29 6.7
llama 70b_sft cp1186 5.45 4.20 3.88 4.51 6.70 5.66 5.00 8.16 7.08 7.32 6.95
gpt-3.5-turbo-0613 5.68 4.85 49 479 6.52 6.01 5.6 6.97 7.27 6.98 6.29
spark desk v2 (il K&X) 5.51 4.58 4.53 462 6.44 5.76 6.29 6.37 7.25 7.03 5.96
Qwen-14B-Chat 5.41 452 4.54 4.5 6.31 6.46 5.84 6.71 6.47 6.38 5.98
Baichuan2-13B-Chat 5.26 3.96 3.83 4.08 6.56 5.74 6.19 7.03 7.21 6.72 6.49
Baichuan2-7B-Chat 5.05 3.68 3.23 413 6.42 5.72 5.71 7.08 7.41 6.86 5.73
ChatGLM3-6B 5.01 3.7 344 3.95 6.33 6.13 5.72 6.92 7.11 6.31 5.77
InternLM-20B 497 3.67 3.46 3.87 6.27 5.65 5.52 6.71 6.77 6.35 6.61
Qwen-7B-Chat 474 3.66 3.51 3.8 5.83 6.01 5.52 5.89 6.28 6.16 5.12
ChatGLM2-6B 457 3.32 3.28 3.35 5.83 5.24 5.12 6.68 6.83 5.95 5.15
Chinese-LLaMA-2-7B-Chat 3.44 242 2.13 27 4.46 459 4.29 4.39 4.64 4.91 3.94
InternLM-Chat-7B 3.24 2.1 2.34 1.85 4.39 343 3.76 5.37 4.63 5.01 415
LLaMA-2-13B-Chinese-Chat 3.14 2.35 2.12 2.58 3.93 4.31 2.9 4.34 3.52 4.04 4.47

FENIRIGUr: https://limbench.ai/align/data
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BVWNY oissx—ism: EF Token-basedigi—EENIFN

= WESIRSANREEE BT Agent BESITENBEERLIXY Birf. GEREISAIFIN, R=
XA ERIE E&H’J@E—U‘Eo

iR e, SN, PFASFAEREEFZEIBEYIFRM (next token prediction) é}E—KU 1‘;@
KRR, SEI—MEEIEERESVeA. BIRMIASZESMESS, ANESWEN. wll, 93IF
E%@*ﬁfﬁ@%ﬂﬁ‘éb . MREMERERTNTESN, BREEA, Tz%?%k’lﬁﬁgﬁ’\]_mﬁ:’é'li ?—’FB-::

- O O O S S RS B S B B S B B B B S S R e . .
- . . . . . . S e e e e e e ey

: train-[0.079, 0.470, 0.820, 0.717]&traffic light- :

1 [0.396, 0.400, 0.408, 0.431]&car-[0.416, 0.625, 8
| 0.730, 0.982]&traffic light-[0.433, 0.399, 0.450,
l 0.429]&bus-[0.510, 0.542, 0.644, 0.660].

| Report the coordinates of '
it cach detected object. The :
- category set includes ...

: people-[0.015,0.485,0.081,0.521,...0.112,0.465]& ‘
| People-[0.015,0.485,0.081,0.521,...0.112,0.465]& it g 0
| people-[0.015,0.485,0.081,0.521,...0.112,0.465]& *ﬁ*ﬁm@‘
| People-{0.015,0.485,0.081,0.521,...0.112,0.465]. I

|
1
Segment all the I
people in the image. |

1

OCR & VQA... [ Output:

| According to the menu, the price for a
| Magna beeris $6. Since there are two
| Magna beers on the tablethe total cost for
I\ the beers would be $12.

How much should I |
pay for the beer on the |
tableaccording to the !
price on the menu?

(
|
|
|
|




Griffon v1: (EEEEEETIERRE RIS

D &2 ENSESAREINSERENS, NTHRA—ISIERE, STILLMIES o
EEIFUEMAIIER, B S ER AR R R

Stage 0: Data Generation E Stage I: Basic Scenarios Pre-training D H% : :{%%*ﬂ_‘éﬁ— U‘H j:t [ O B ]‘ :I Q_H_:Hﬁg
’ =, NMARBINESHHE, XA

Language Model N

Example: “Can you point out the objects in the E \ 5 —
category set possibly appear in the _image. v i LLMYZK E @ I}H -lJ | gﬁ&ﬁj})ﬂ”%*ﬂ? .
Instruction: Please refer to the given example and : H, Hye
write 100 instruction templates to guide the model to '
detect objects of those categories in the category set i P 5
and output the coordinates of each detected object. E EROICKAION SAY0E h Tokenizer ‘/ S t a g (S ]. _iﬁ i}" ﬁi{ﬁgﬁﬁ *;; gg : I‘IQ%
Annotations (Optimal): horse-[0.123, 0.325, 0.498, ! - . S Al
0.567]; house-[0.321, 0.465, 0.785, 0.892]. ; Vlsual:m‘jder H ] COCO\ Groundi ng%ﬂ:;}ﬁéﬂ)ﬁ ; {%}Eﬁ
Image (Optimal): <image> R R | X, oxs: Pre-training Data A\ - =
- A2 B I e GPTAVEJEZ1005R Mpromp t ity , B

SHEE;

N ot Stage2-ERHESHIE: BRI
- FISSMIRNERE, WEM500KE

Lo RO HiHHIEE600)5 BT

" Sure! Here are 100 similar and non-repetitive inst- |
ructions for commanding the model to detect ob-
Jects in a category set and provide the coordinates
of each detected object:

1. Identify and locate all the objects from the

category set in the image. Please provide the o : 14—1:5/\\%'Q}E
coordinates for each detected object. Projection Layer M Tokenizer M= o
2. Detect the presence of objects belonging to the -

. category setinthe... Visual Encoder * '
t Xins: Instruction-following Data

‘ Xy Image

ECCV2024-- Griffon: Spelling out All Object Locations at Any Granularity with Large Language Models.
Code: https://github.com/jefferyZhan/Griffon



https://github.com/jefferyZhan/Griffon

Pt N8 Griffon v1: {ESREHEEMESHIEBIRER

O 5ECrounding/F55BiERIEAQwen- VLR AYFERRET -1 3BIREY
O BMEBRGIES DT FURIRE, HEGEEEHERISHHEETRIFaster R-CNN
O EESRIEIEEN (Phrase Grounding) {E55 EHRIAMNR

RefCOCO RefCOCO+ RefCOCOg ANY MERGED
Type Model Data val test-A test-B val test-A test-B val test Type Model
val test val test
MDETR][19] 875 904 82.7 | 81.1 855 73.0 | 83.3 833
— TransVGJ[12] 81.0 827 784 | 648 707 56.9 | 68.7 67.7 BAN - 67.9 - -
P G-DINO-L[30] " 1906 932 882 |82.8 890 759 | 8.1 87.0 gEatnane DDPN - _ 728 T35
ccClalists )
S OFALIS] | ToM (80087 Ted 683760615 | 675 673 ’ VisiglBe | 04 ILE) - -
Qwen-VL[3] 77M | 89.4 923 853 | 83.1 88.3 772 | 85.6 855 MDETR 82.5 834 | 823 83.8
PINK[48] 5M | 88.7 92.1 840 | 81.8 88.2 739 | 839 843 UniTAB - i 788 79.6
Generalists | FERRET-13B[52] | 8.7M | 89.5 924 84.4 | 82.8 88.1 752 | 85.8 86.3 3 ) N
Shikra-13B[6] 4iM 87.8 90.6 80.2 82.9 87.8 74.4 82.6 832 Generalists FER_RET 13B 81.1 84.8
Griffon-13B | 6M | 880 921 819 | 815 882 733 | 829 843 Shikra-138 = = | Ji4 T84
[Griffon-13B¥ | 4M [ 90.1 934 861 | 848 905 77.8 | 86.1 87.2] |Griffon-13B+ | 83.7 84.2 | 82.0 82.8|
RefCOCOREFIMHEGroundingZ5R Flickrs30K EntitiesfSig E(IZ,
Type ‘ Model ‘ Input Size  Epochs ‘ mAP APsy AP;; APs APy APp
FRCNN-R50[38] 448 1x 26.3 42.1 27:5 4.6 27.7 499
Specialists | Pix2Seq-R50[7] 1333 1 x 430 61.0 456 251 469 594
DETR-DC5(5] 1333 1x 15.5 294 14.5 4.3 15.1 26.9

Generalists | [Griffon-13B | 448 T | 232 376 234 46 228 479]

COCORtREMEER




Griffon v1: {ESIREHIESCI{IESREBITE(N

Scan the image for any objects from the category set and report the
coordinates of each detected object. The category set includes person,
coach, cat, dog, remote, bottle, bowl, photo, dining table, boat, car... The
output format for each detected object is class-name-[top-left coordinate,
bottom-right coordinate] e.g. bottle-[0.001, 0.345, 0.111, 0.678]. Concat-
enate them with &.

® Tell me the location of the teacher in class.

person-[0.127, 0.198, 0,407, 0.987]&person-[0.226, 0.161, 0.347,
0.720]&couch-[0.339, 0.400, 0,633, 0.760]&remote-[0.383, 0.557,
0.418. 0.582]&person-[0.398, 0.135, 0.525, 0.774]&person-[0.574,
0.108, 0.766,0.905]&remote-[0.591,0.296, 0.620, 0.338]&dining
table-[0.703, 0.769, 1.000, 0.989]&bottle-[0.829, 0.501, 0.856,
0.599]&bottle-[0.854, 0.513, 0.876, 0.600]&bowl-[0.896, 0.585,
0.960, 0.622]

[0.513, 0.266, 0.618, 0.580] %

BENEEABinGS Z1 RS BiRES

® In this picture, identify and locate all the
people in the front.

Can you help me find any car in the pic-
all the people-[0.268, 0.489, 0.446, 0.942]&all the people- ture?
[0.480, 0.453, 0.645, 0.920]&all the people-[0.797, 0.426,

0.951, 0.913]&all the people-[0.036, 0.185, 0.194,

0.975]&all the people-[0.384, 0.208, 0.502, 0.565]&all the

people-[0.176, 0.154, 0.312, 0.915]&all the peaple-[0.799, 7
0.232, 0.875, 0.542) &all the people-[0.683, 0.214, 0.826,

0.571]&all the people-[0.496, 0.241, 0.609, 0.571] &all the
people-[0.877, 0.223, 0.998, 0.817]&all the people-[0.295,

0.228, 0.406, 0.556]&all the people-[0.596, 0.223, 0.710,

0.817]&all the people-[0.018, 0.174, 0,194, 0.969]

None.

BEARASA BiRES B AFEHEME S
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O Bff: HREFESIEESESKRENERERERED, NEIRE. D,

IRUAN., REGEER

BAF, WEESEM. 78 118 XEEAsE NI B —KEEL,

Unified Textual Qutput

_____

[ potted plant{0.37, 0.335, 0.409, 0.498) & tv-(0.011, 0.394, 0.244, 0.617) & tv=(0.871, 0.491, 0.998, } Comihialis o cedi Aol ChiRoE TR bibitty st s Sein.
|
|

: 0.676) & chair-(0.561,0.512, 0.648, 0.753) & chair-(0.454, 0.512,0.551,0.743) & chair-(0.646,
0.523.0.693,0.714) & chair-(0.496, 0.515, 0.53, 0.542) & person-(0.645, 0.37,0.728,0.694) & ... }

|
s

Griffon v2

]

Visual-Language Co-Referring

[ xuyLxy

Textusl Descriptions

Ins: What is in [0.077,0.586, (0.589,

Ins: Help me find all the hamburgers please.
0.738] 7 :

ip|

e +W>d

_: ' Cross-image target

bicycle...

Object Counting
Ins: In this image find all objects similar to <region™ and output their
coordinates.
- ] T B
PA L
Screenshot target o:} .
_ — &E g
|
¢
L%

Ins: Examine the image for any objects from the category set. Report the

Ins: In this image find all objects similar to <region> and output their coordinates.

iR . WETFRERBEEBEAT)IZk
HUE, €8box, mask, HRIEIRE.
XigimAfIZEMmig~EuE, 7+
T FIESHIAEEE (900K) .

S TP
B B,

MR- BASTENER,
ElF+3A, STHFREC, REG,

detectionL AR CountingZs il Es:S.

PEl: FEHEHREIGRERRANE
NiEfE, LIMB[REFE—EE.

Arxiv- Griffon V2: Advancing Multimodal Perception with High-Resolution Scaling and Visual-Language Co-Referring.
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O #EGrounding{ES5iak B RIs{itERLILIEELCogVIM-17B
O TRIEENML (Phrase Grounding) RmmXEIEIAES (REG) [HEeRINEE
O gXEBEN. FEmTEES HEEREESNBIFEN. BimtHSEaiEs

Type Model CIDEr Meteor

Type _p RefCOCO RefCOCO+  RefCOCOg ) SLR 53] T
val testA testB val testA testB val test g ASM [_15] 41.9 13.6
MDETR  [17] 87.5 904 827 81.1 855 73.0 83.3 83.3 = Grit [46] 71.6 152
e G-DINO-L [29] 90.6 93.2 882 828 89.0 759 86.1 87.0 = KOSMOS-2 [33] 60.3 12.2
z UNINEXT-L [48] 91.4 93.7 889 831 879 76.2 86.9 87.5 & CEenD 795  12.1
8  Griffon-13Bf [55] 90.1 934 86.1 84.8 90.5 77.8 86.1 87.2
) CogVLM [44] 925 93.9 88.7 87.5 91.8 815 89.5 90.1 RefCOCOg [KidiikssE
Griffon v2t 92.3 94.0 89.5 88.7 923 828 90.2 90.2
OFAT, [43] 80.0 83.7 764 633 760 61.8 67.8 67.5 Tppe  Model SNV MBRGED
KOSMOS-2 [33]  52.3 57.4 47.3 455 50.7 42.2 60.6 61.7 s  DDPN [54] - 73.5
z Shikra-13B [§] 87.8 90.6 80.2 829 87.8 744 82.6 832 2 VisualBert [21] 71.3 -
E Qwen-VL [4] 89.4 92.3 85.3 83.1 883 772 856 85.5 MDETR [17] 834 838
& Ferret-13B [51] 89.5 924 844 828 88.1 752 85.8 86.3 UniTAB [50] - 79.6
@ Griffon-13B [55]  88.0 92.1 819 81.5 88.2 73.3 829 84.3 . Ferret-13B [51] - 84.8
Griffon v2 89.6 91.8 86.5 819 855 76.2 859 86.0 g Shikra-13B [8] - 78.4
Griffon-13B [55] 84.2 82.8
RefCOCOZRFIMAEGroundingER Griffon v2  84.8  83.1

Flickrs30K EntitiesiSiBE(IEER
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O gXERREN. ARBRTES LEEEEZSAEIREN. BintaSaRE

Type Model Res. Epochs mAP APso AP;s APs APy APy

FRONN-FPN [38] 1022 12 37.9 58.6 40.9 20.4 41.1 50.3
FRCNN-C4 [38] 1022 12 35.6 55.7 37.8 17.0 40.6 50.3
Specialists DAB-DETR [28] 1333 12  38.0 60.3 39.8 19.2 40.9 55.4

Pix2Seq [J] 1333 300 43.0 61.0 45.6 25.1 46.9 59.4
DETR |[56] 1333 500 42.0 62.4 442 20.5 45.8 61.1
G iy Griffon-13B [55] 448 1 24.8 40.6 25.1 5.9 25.5 48.7
eHerats Griffon v2 1022 1 385 54.3 41.2 19.4 43.2 57.6
COCOBfRMEMEER
Type Model MAE(}) NAE(})
FamNet [37] 68.5 23
Specialists ~ FSDetView [47] 29.0 0.8
Counting-DETR [32]  23.5 0.6
Generalist Griffon v2 20.3 0.5

FSCD-LVIS A BRitEER
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NAEIN: SHFXA, BIRECTIERA

Conversation

Where are the motorcycle in the image?

Motoreycle-[0.000, 0.358, 0.272, 0.679] &
Motorcycle-[0.261,0.360, 0.521, 0.675]

L What is [0.000, 0358, 0.272, 0.679]?

Motorcycle on the far left.

(a) Language Referring

Textual Descriptions @ [x1,y1.x2, y2]

M. SITEE. BEREAXERA

Conversation

~— Any objects similar to <region> u
i | I .
~— inthe image. .

2: Motorcycle-[0.000, 0.358, 0.272, 0.679]
& Motorcycle-[0.261, 0.360, 0.521, 0.675]

Locate and count <region> el i
the image.

2: Motorcycle-[0.000, 0.358,0.272,0.679] _____| 5
& Motorcycle-[0.261, 0.360, 0.521, 0.675]

(b) Visual Referring

- Screenshot target «f\j' Cross-1mage target



Question Region:
| [0.468.0.667,0.792.0.888]

Griffon v2: WB-RATIEMG—AHE

Question Region:

[0.545,0.084.,0.869.0.540] Question Region:

[0.349,0.209.0.546.0.744]

® REG: i A\AFR
EMNE, £E
ZRLARL E A

T Answer: An apple laptop

. r‘-f- computer that is being |

o used by the girl with the
gray shirt

Answer: a orange con-
i

tainer holding a type of [ Answer: a shirtless man

@ with blue shorts skateb-

food that 1s shaped like a ;
" Q} oarding down a ramp

triangle

Visual/Phrase Grounding Referring Expression Comprehension

Window Grounding with referring expressions shown in images

® REC: BIAfEHIA - 2.0
RLEIATRIE (2 N\

™)

o Hintall: A
K5, FEXIMN
YR ATRIE

Object Counting with Cross and Cropped Images

N

o BiFitY: ma WAL |
BEEEERR, OF vz Bis BEL
EAAB B TR

g -

Cross-image: ' Cross-image: a Cross-image:g Screenshot: Screenshot: i} Screenshot:
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Griffon v2 T-Rex Visual Referring Image Griffon v2 T-Rex Visual Referring Image

ooy

—

BCBRTElzR (BE. #EMAR)
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JAAL fvizELE AR RIS AUREIRF 0%

REASFERFREANUFRATRE=FFHaETE, XEAX
ERTE®SE T GREKETZHERME T GER, EXER)
R AR, AT, ZEARARET GeiEs Mt
BE, A AULR D TSGR AAT AR ANEKE, BRK T BAKNT X RA,
TR ERA 1090 £,

I IE B

18 M )| 4R B Z (B S X
TukiRpasm =, RFET FREREA

FFOHERRK RN BT NS EEAT P E FRAREAAE

#HeE, FIOBER10%

e
- AR Ha 2022 F 4@)25 H
-—/
RSB =51 Torchvision MoCoV3 B=n{bER
(@1%) (@1%) (@1%) (@1%)
EgTRS 13.4£1.0 32.2+0.3 38.3x04 38.4+0.9
EIEHRR 6.0£0.9 23.4+1.2 24.1£0.7 22.4+0.9
EIEHIR 0.0+£0.0 0.0+£0.0 0.0+£0.0 66.7+47.1
FOFEPHARE 93.55+0.00 93.5+0.0 93.5+0.0 93.5+0.0
LEvETYA] 81.33+1.69 81.8+0.6 81.3+22 85.8+0.6
LESSZyAI| 78.40+0.53 78.2+0.6 78.7+1.1 79.1£1.3
EIREFARN 86.77+0.65 86.0+0.8 87.1+£0.0 86.0£1.5
AVG 55.40 58.67 58.62 66.07(+10.67)
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Letter No: HW-2022053001
Date: 2022/06/01

To: Institute of Automation, Chinese Academy of
Sciences

Subject:

Appreciation Letter for Multi-modality Large Model
Cooperat|

Greetings

First of all, | would Fike o express our greetings and sincara

Saudl Data and Al Authority (SDAIA) Is the ministry responsible for
om.m: and owmm: the national data and Al agenda and creating a

and Aksupparted go and oconomy which was
establishad in line with the Saud| National Vision 2030,

s a global Al teader, Huawel partners with SDAA to define the artificial
intelligence strategy, mnovation and development to place the
Kingdom as a global leader in AL

S0ALA, Huzwel and the Institute of Autamation of Chinese Acsdermy of
Sciences jointly deployed and exhibited the world™s first 100-billion
parameter triple-modality pretrained model “Zdonglaicha”, which
allowed Sawdl Arabia to see the leading technology and potential wide
application scenarios of large models, and more Impartantly it greatly
impraved the Saudi public's swareness af AL

We express cur high admiration for the develo
“Tidengtaichu* large-scake madel by the Chinese Acades
and aur deap recognition for the world's eading Al capabifties of the
Chinese Academy of Stiences, We also express our deep gratiude to
the team for their great efforts in deployment, demanstration and joint
Inngvation in Saudl Arabla

Looking forward to the future, DAL, Huawel and the Chinese
Acaderny of Scionces can carry cut more In-dapth and extensive
coaperation an behalf of the Chiness and Saud governments,

Yours sincaraly,

Tao Gang ( ,31 {%Aﬁ

Entarprise Business M:na‘&ur Director
Huawei Tech. Investment Saudi Arabia Co., Ltd.
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