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. 1. 9] Foundation LLM 4R

mImO &' deepseek (

%3 LLM A iAol = Moonshot AI9] Kimi, DeepSeek, Zhipu AI(Z.ai)2] GLM,
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. 2. iB#FTM (Tongyi Qianwen) @ Qwen

«  oFA|9k 20264 3€ 4Y EAL 283 71 o] %o X of ulR|eto g 7]
318t 2. “From ‘Reasoning” Thinking to “Agentic” Thinking”
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sl FEHIE Yo7t 993

o BHAEH 71 3E80] Z =2 507 Yol 5 ¢, 4A £Fo|AH9
A7 golo] dr2w 9 ©]4 smart A 9. (24| = Opus 5°] 7
9 Medium®] xHigh 2t} A%5°] 2)

« AL Agentic Thinking. #5311, F59 7S #Z5}a of
£ Closed Loop®E F3f5t= A. °o|& 5o 9] F3te} 5714
QA sfoF A AR st= A 7R ARg-Slof g

« 5 A2 2l /Ao 2 AR A ok MCP,HEke-A guld,
A EHolg, W 22,7} g7 & A= Harness Engineering®},
AA 37 =S F83]= Agentic RLO] 4] A= o] & A4,




. 2. iB#FTM (Tongyi Qianwen) @ Qwen
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. 3. Qwen3 Technical Report (25.05) @ Qwen

— Dense, MoE 2¢d A HAZ(Qwen2.5)2 5 L5 GQA, SwiGLU, RoPE, AdamW & AH83t.
thik QK-Norm& QKV bias AIAE Qwen3 Y€ . MoE9 A%, A2 Qwen2.5-MoE ¢}
k2 4] Shared Experts & #jA|IsI1L 12871%F &< 8719] Activated ExpertE AF8sHA & +
Global-bath load balancing loss& Expert A S #d IA FA (thiF, 2<% Kimi W
GLM, DeepSeek® MoE 334} o] % Nextol|A] thA] SharedE ZE3F A& BH Shared
Expert‘é' 2EA S AR E 5 ISR

Qwen3 (Dense) Qwen3 Mixture-of-Experts

Vocabulary size of 151k
. Vocabulary size of 151k 3

Intermediate hidden
layer dimension of

Recommended native
context length, up to

30B-A3B: 768
235B-A22B: 1536
= 20B:438 480B-A35B: 2560
.. Attention heads ™, =Hypnd::, 18
b3 - Instruct: 262k
Intermediate hidden - Thinking: 262k
0.68: 16 layer dimension of s
2358-A22B
1.78: 16 :
a8: 32 0.68: 3072 Ay, (e ¢ Number of experts
- Instruct: 262k
K 8B: 32 1.78: 6144 Thinking: 262k
Recommended 148: 40 4B: 9728 Ry o 30B-A3B: 128
native context 328: 64 8B: 12288 4808-A358 235B-A228B: 126
length of 32k g -Coder: 262k 480B-A35B: 160
tokens 14B: 17408
. 32B: 25600 Tl
Numberof .- Numberof -+ er——
transtormer biscks [ ([ menemedsrg Jiool U8 i et bivcks s o MEEmme
~ Embedding dimension RN . Only 8 experts active per token
0.68: 28 \ 30B-A3B: 48 % |\ Ny %
1.7B: 28 0.6B: 1024 235B-A22B: 94 % -
4B: 32 Torenzed et ) 1.78: 2048 430B-A3SB: 62 X Tokanized tox
8B: 28 t 4B: 2560 t ™ Attention heads
14B: 40 Sample input text 8B: 4096 Sample input text
32B: 64 % 14B: 5120
30B-A3B: 32
328: 5120 00-A0: 2080 2358-A228: 64
235B-A22B: 4096 4806.A368. 66
480B-A35B: 6144 g




. 3. Qwen3 Technical Report (25.05) @ Qwen

* Pre-training Stage

General Stage Reasoning Stage Long Context Stage

1. ABF technique 2. &
RoPE S5 A& &
4k -y 32kE8hH 2

4096 tokens & 7]|F0o STEM, coding, reasoning, s
30T E2L 8 and synthetic data 9] & 2 YaRN Jletoz
(119 Languages & dialects) A HloJE & o] Fof g ' Inferencc: ;7_1]0“ A

(4096tokens & 7|&0 &

- ey
5T token 3+%) Extrapolation 43§

(32k - 128k)

3. Dual Chunk Attention
< 54]| Inference &4
oA Attention &3}
32k -) 128k)




. 3. Qwen3 Technical Report (25.05) @ Qwen

* Post-Training

Qwen3+: 7|& LLM¥} 92 Thinking Mode®} Non-Thinking Mode & shte] B 535
Shadhe ¥AE AAE. Chat Template©ll A /think®} /no_think A9 & ARE-sl, Aol w}
22 FEH HE SHEHS AYE 5 Q=T (&2 LM LH o] gzro] oS 245k A
o] ¥4 9] u}Ay)

Sk A2 9rHQ RL Shs3 RAFSHA 434, Stage 1914 = 34& CoT HolHE &-83%
SFTZ 7|23 & 8= Sh53HL, Stage 2914+ 4339 AUS TH L2 Reasoning
RLE 43¢t Stage 3914+ Thinking Mode®} Non-Thinking Mode®2] H|°o]EE 3/ &-&
Sh= SFTE S9ll, shte] 2do] & 717 8% ¥AS 25 ot s 53

O] % Stage 4914 43329 99| Ut A= ARG 4= Y =F General RLE 533

I3 49 292 g ndo &3S &8 Distillation2 2 531, Off-policy® On-

| 5 | Stage 1 | 3 Stage 2
[ BazclModels Long-CoT Cold Start Reasoning RL ]
| Thinking Mode | Non-Thinking Mode
v - -
<|im_start|>user <|im_start|>user
- Stage 3 ) Stage 4 Qwen3-235B-A22B {query} /think<|im end|> | {query} /no think<|im_ end|>
. Thinking Mode Fusion General RL Qwen3-32B <|im_start|>assistant <|im_start|>assistant
Flagship Models | <think> <think>

Lightweight Models \l:

{thinking content}
</think> </think>

e T Qwen3-30B-A3B <li > <li >
Base Models Strong-to-Weak Distillation 148D /413171 /0,61 {response}<|im_end| {response}<|im_end|

Figure 1: Post-training pipeline of the Qwen3 series models.




. 3. Qwen3 Technical Report (25.05)

* After Post Training

@ Qwen
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. Qwen3 Embedding @ Qwen

*  Qwen3 Embedding: Advancing Text Embedding and Reranking Through
Foundation Models

- Qwen39 £2919(0.6,4,8B)=% 7|HtO & Embedding & Reranker S AAIsI= WHE,

— Embedding 2@ Query= Instruct: {Task}\n Query: {Query} §2]o & Q&s}1,
DocumentE ¥ X instruction §°] ¥ 7 =9 upA]9} [EOS] £ hidden stateE 5
=35 § L2 Aslsio] 9ugd e & AR5, Query-Document 7t cosine similarityS %
of AME 4395 5L 2 AT Contrastive Pre-training, 11&2 ¥ d|o]g 7|4t
Supervised Fine-tuning, 183l oj&] TR 2dE Z35l= Model Merging?] 3AIZ o]
o4,

— Reranker+= Query®} Documents sh}e] Y802 A3sk= Cross Encoder H41 .
<Instruct>-<Query>-<Document>E 7 48lst 5, EA7F 29 QFAS F551=A9

3t yes® no EZ2 9] 53 H| 235} relevance scoreS AHES ) (P(yesliad)
score(q,d) =

eP(ves|lqd) 4 P (nolLgd)

Embedding | p(“ves’|{i,q,d}) Hidden State

O O+ {(Mhead }—[J

O

O0-0 - O-00 0O O-0 O-0 O-0 O
{Instruction}+{Query} / {Doc} [EOS] {Instruction}  {Query} {Doc} Assistant:
(1) Embedding | (2) Reranking

Figure 1: Model architecture of Qwen3-Embedding (left) and Qwen3-Reranker (right).



. 4. Qwen3 Embedding @ Qwen

*  Qwen3 Embedding: Advancing Text Embedding and Reranking Through
Foundation Models

{Instruction} {Queryl}<|endoftext|>

<|im_start|>system

Judge whether the Document meets the requirements based on the Query and the
«» Instruct provided. Note that the answer can only be "yes" or

< "no".<|im_end|>

<|im_start|>user

<Instruct>: {Instruction}

<Query>: {Query}

<Document>: {Document}<|im_end|>

<|im_start|>assistant

<think>\n\n</think>\n\n



. Qwen3-VL (2025.12) @ Qwen

*  Qwen3-VL Technical Report

— Qwen3-VLL Vision Encoder,MLP Merger,Qwen3 LLM2.& FA% VLMY. Vision
Encoder2% 53 JALE X DL E SigLIP-28 AHE31, oju|x]- g4} P& 71 Zo]9|
visual token2 2 W& Qwen3 LLMO]| A=23

- AZ gy 94 H3k= A 7HRL. A, AZH7IRAR 912 ARE Fake oG HA o 2A
Hj 2] 5}= Interleaved-MRoPEE =43 A& G439 37HAI7F AR E ¢ QHPJFo s 5dT
=4, Vision Encoder? ¢ layero|A] U2 featureE 27| LLM layer°l %
DeepStacks A-&3 A& A7 ARl 14E ou] AW E 3 S8

— AR 71&9] A7F YX] ARG (T-RoPE) Al FAF frame group ¥l <3.0 seconds) 2} 22
HAE timestamp tokend 2. o|& B35 o] I & AHA 9 AI7HE f1XE A A oo}
A sl4, Video Grounding-Dense Captioning¥ 22 A7t &9 G 4 o]§] A5-S EolAt
St

and videos here. Picture 1 is an image from a blog
DEBERISILIAINININININ scesessees DI ANEIEEER

‘ Qwen3 LM Dense/MoE Decoder

0000000 e oogQ--08---0od-000-0000000

008 o Vb W 14 11427 tokens a1 e e e == — fa— \:

bnd e O L Picture 1 Pere2 | Pickre 3 Video 1 ' ==
[ Vision Encoder R:‘ ——ooooon
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i 5 Qwen3-VL (2025.12) $ Qwen

* Pre-Training
— 85 HojE & oJu]Z] 40| EA5t= Lt HlolE & OCR 714l Ho|g & HE|RY & 19|
E & GUI 7]“]‘4 Agent Data °|H

~ ol HolaEE Ao R  4uAE Bo 6L U
S0: VlSlOIl Encoder®} LLM A}o] 9] Ahgn-g- A3 (2Y, LLM2 481 Ato] MLP Mergerdt )
S1: o]% FHA| detulgof tfsf 1T F2Z &<
S2: 8k-)32k & A|FAE et A4 + °“°]’$‘_]E- dolg sk
S3: A FAE 256kE S\ AR FE BA 7|E02 A3 g%

Table 1: Training setup and hyperparameters across different stages for Qwen3-VL.

Stage Objective Training Token Budget Sequence Length
SO Vision-Language Alignment Merger 67B 8,192
S1 Multimodal Pre-Training All ~1T 8,192
S2 Long-Context Pre-Training All ~1T 32,768
S3 Ultra-Long-Context Adaptation All 100B 262,144




i 5 Qwen3-VL (2025.12) $ Qwen

* Post-Training

— SFT: Pre-training ©]%, Text-only, Image-Text, Video—Text, H|°|E & A3 SFTE 3
3k 4uk Instruct 298 H0]E]9} Long-CoT 7|4 Thinking 2¥-E dlo]g & Ha|3f k&35
1, 32K context <5 °|F FE A A& G4 tlolHE FAHLE 256K context7HA] 3

— Knowledge Distillation: ©]% 783l Teacher 29 58& 49 Student LY FE 0] AH5}=
Strong-to-Weak DistillationZ 433 o] @A+= Text-only H|°|E|2 LLM backbone<
Fine-tuningdtA|qt, YAE £ 58 9| gilo] He|nd 22 I Folu|stA HolEdZ
H9]. Off-policy Distillation#} On-policy DistillationS $H4 283

— SAPO: & RLIIME 4839 =8| -Visual Grounding-Visual Puzzle 5 AY A3°| 75
StEAE-HERY FYS FAOE SAPO & FE3 °]F General RLAIA = VQA, Image
Captioning, OCR, Instruction Following®]| t5l Rule-based Reward®} Model-based
Reward& &7 AM&4fl 4utsl A5 39 222 M4

— Thinking: @3] oJu]Z| Egto g FE5}=Al0] olg}, A|Z} oo]HE7} Think — Act
— 37 S =W 4 — Answer9] HFZ $I51 = E S5

Knowledge
SFT Distillation

SAPO Thinking




i 6- Qwen3-Omni (2025.09) @ Qwen

*  Qwen3-Omni Technical Report

- Qwen3-Omnit Qwen3 LLMO Qwen3-VL9] Vision Encoder®} ZAHA| AP g3 AuT
Audio EncoderE Z¥5}3l, Encoder Alignment —Z A 222 €] s+5(2F 2T tokens) —
32K Long-context 59 ¢4 & 43t Omni-modal 22 Y.

- &9 " RY of3)- g AE L FISHE Thinker(30B-A3B)%, &4 A4S E3dshe
Talker(3B-A0.3B)E ‘_ﬂOH 71& Qwen3 9| & 58 AAZ 24 8%% 233t

— Talker: Thinker7} A% HAEQ HE|BY HHS ““O]' 24 waveform®] o} discrete
speech codec token—- ZJAJsl= MoE Transformerg. " 1\]5‘q A WA codec token A}7]
S|AAFoE AL, MTP(Mu1t1 Token Prediction) module°] o]& Hlg o F X
codebook tokeng WE &3 0]F Code2Wav Causal ConvNet®] A% codec token
< SA| waveform 2 &2 WEsto], HA| £3o] 7] Aok AATCE S 8T 5 U=

afpestrenf] | l|I ] Hi, I’'m Qwen, your helpful assistant. <eos>

e
a ‘h
8,. Y 4 5 AuT Decoder h
SV % {[ Decoder Cross-Attention ]
. 8x T
) ot ben Qwen3'omn' [ Decoder Self-Attention ]
O ot EEE..BEE i /
[ Qwen3-Omni MoE Talker ] 0oooao--
DGDDDDDCDDDD .0000000D00..000 f ~
~000000 QQQ_W aninininin DDD...DDCF AuT Encoder |
(b gpiton rm i lerery --000 32x [ Self-Attention Layer J
______________ Shesee el ] 3x [ Downsampling Conv2d |
DDEDDDD—IEEE—;---EEQ EﬁJ_DD_[_DDj f
[Vision Encoder\ FBank Feature, 10ms frame shit (J OO0 000000Q--
.|||..|||.||||||||||.|||..|||.||||||||||.|||-.|||-|||..|||.||||||| [t
e’ "l" il |||"|| et |"|||" <sos> Hi, I'm Qwen, your helpful assistant. —




. 7. Qwen3-Music (2026.07) @ Qwen

*  Qwen-Music Technical Report

Qwen-Music2 Qwen3.5-Omni®] 3B Dense LLM<= backbone2 & 27|3}4, St Ao

2 A3 2d9ql.

292 Conformer 7|8t Music-Tokenizer”} 25Hz Music Semantic Token2. & #8343
A% Music Semantic Tokene Qwen-Music-Render7} 1132 stereo waveform2 2 ¥

gt Render+ Spec-VAE® DiT(Diffusion Transformer), Band Mode Refiners AHE.

8hg2 5001 Az o) thro] ot HlofEl o]l ti# quality-aware Pre-training °1¥,

Supervised Initialization — Offline DPO — Online GSPO <2 & Z3j3}

D Prompt Token
D Melody Token
DLyricToken lllllllll.lllllll

D Bos Token Qwen-Music-Render

Duicsemeerin Qwen-Music 555 [5[5[5
[ Qwen-Music-LLM ]
0000000000300 000 ..000

Female, warmflk se] I don't lov
guitar and pian Ih us] Like llbgf -

| Prompt Rewriter \ [ Melody Tokenizer \

Generate a folk song about a love story, with F
simple guitar and piano accompaniment, o ," =R
perfect for listening to on a rainy day. %u,’.’}‘,'_ -
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*  Qwen-Image Technical Report

— Qwen2.5-VL-7BE 524 Text Encoder® A3}, 20B MMDiT(Multimodal Diffusion
Transformer)E ©|u|A] 24 backbone2. & Algsl= 2d .

— Text Encoder® £d7} VAEQ image latentS MMDiTo|A &7 % &5}, BAEQ} o]u]X|
9] 91X AR E AFsl7] s MSRoPEMultimodal Scalable RoPE)}E AH&-. ©]& B-5f 113
AL o|u|z] A} B4 9 AE G, o|u|] WY 5 A3

— k452 Flow Matching 7|4t Pre-training . & A&}, o]% SFT — DPO — GRPO &2
3P SFTE A XA ou]A] HA TaskE A Esk, DPO= A% Hlojg & oju]x] HE &
/A5, GRPO+ Reward 7]¥t9] Online RLS 53] AE A& A u|sh TEIE Z4+ A5
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] 9- Qwen3-Next (2025.10) @ Qwen

*  Qwen3-Next

— Agent A|2®] + CoT(GSPO,GRPO) 7} 4= A LLMe] A El3]of sf+= Context AlC]|Z7} &
I 2. o] Ao A Attention H-&E &°|7] 95l Linear Attention Al =(Kimi Delta
Network, Gated Delta Network, Mamba) 7} LLMO]| 4]°]+& Hybrid Attention F+Z7} A&
E 31 92, (Solar Open2, KIMI-K3, Nemotron,Ling)

— Qwen3-Next: Gated DeltaNet¥} Gated AttentionS 23}, Sparse MoEE 2 &3] &
£ Context 8N4 35T F2 &2 37 Mol 93 Qwen 3.5 HE = Next +2 &
EUSA ARE.

o
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P Output Gate
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! i Linear projection
3 2
= = e i
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s o g
_ { Gated Delta Rule ]
Zero-Centered RMSNorm 1
- alk
3x ® H
T Mamba-2 Block Mamba-3 Block

Gated DeltaNet

Zero-Centered RMSNorm

lv allB

]




. 10. Qwen3-RobotManip (2026.07)

@ Qwen

*  Qwen-RobotManip Technical Report: Alignment Unlocks Scale for Robotic
Manipulation Foundation Models

Qwen-RobotManip2 Qwen3.5-4B VL backbone®l| Flow Matching 7]%}F DiT Action
HeadE 23 VLA 299, o5 7Hi|et 94, Aol AA], 22 AH-4A 52 Qwen-VL
o] 4 Q13 9d3s}tal, DiT7F 943 QA 24 BF trajectorys AT

M2 gZ 2529 go|lg & 3 sh5ot7] 98l, & -End-effector pose-Gripper& 53
559 80&HY State—Action vector® R E3t. E3F End-effector actionZ % base #3314
7} o}d Camera-frame delta pose2 &3], SFHO|A F-ASHA Hol= €210 action
space®lN = FASIEE UHE.

CaPE(Camera Positional Encoding)+= 712k Wf- 9] tetu] g E DiT9 Cross-
Attention®] FYst= WA, webA Rdo| o FHH| gt viewet 25 AAQ] 7|6eHE BAE

v7]-'11 QH actlon-—— )\“}\‘] O]- }\ 0] O

Architecture Design Overview

VLM co-train output  (seerse: ' Velocity field
o0o--00g--00d - | 1000 -- 00+ Ooo--00
I CaPE + TimePE ] l J I CaPE + TimePE I Ky DiT
[ % Qwen-VL ] CaPE + TimePE 1

Tt

JOooo--0o

Context

Context MLP
ooo - o0
o

&actions

oooooo--oa

Queries

AdaZeroRMSNorm

0000008 - B¢
i

Language State & noisy actions

og-- o
|

Conditions:
@ denoise timestep
o end-effector type
@ has camera parameters

.
= =

All cameras, sampled

Unified State & Action Representation

{ DiT ]

aag - DEIEII:] I:]E\!:\ -0

& prompt
Unified End-Effector Motion Prediction

Rgnm m Actions

2w =)




i 11. Qwen3-RobotNav (2026.07) @ Qwen

Qwen-RobotNav Technical Report: A Scalable Navigation Model Designed for
an Agentic Navigation System

— Manipulate & 2] A Robot Navigation & 533
- 71&N avFoM Abot-NO ¢} T} 24 -8 Robot Navigation Architectures S}A] a1,
Qwen3-VL < Backbone2 & AF-35}9] Context Modeling ©. & 43 5}A| ‘ﬂi

— 9] Planner® g2 d-Z 7|90 2 SubgoalS A435l1, °]F Qwen-RobotNavE AR5}
W&

— 52 Lightweight MLP Head9He 51, o] 2 7]¥lo g go]EQIEE AASHA W&

Agentic Navigation System

% Upper Planner LLM e _______ e e o = - = Qwen-RobotNav
N/ £., Qwen3.6-Plus) CemE Cal e, Crie s Reactive Executor
High-level reasoning, task decomposition, Sub-Goals/Instructions High-frequency trajectory generation
Sub-goal and |__ context control (B, w, sampling) | \“ it L i d d
[2a) Muti-view RGB Images EIB Compute Weights el (*‘( . ‘ % Action Prediction
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. 12. Qwen-AgentWorld (2026.07)

*  Qwen-AgentWorld: Language World Models for General Agents
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(2) Role of World Modeling in Agent Training: [i] Decoupllng or [ii] Unifying Agents and World Models
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. 13. Future of Qwen @ Qwen
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. 14. Future of Port Logistic @ Qwen
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