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Thinking with Text

Chain-of-Thought Prompting

Table 2 | An interesting “aha moment” of an intermediate version of DeepSeek-R1-Zero. The
model learns to rethink using an anthropomorphic tone. This is also an aha moment for us,
\ allowing us to witness the power and beauty of reinforcement learning.

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many Question: If a > 1, then the sum of the real solutions of va — va + x = x is equal to
tennis balls does he have now?

Response: <think>
To solve the equation va — va + x = x, let’s start by squaring both - - -

A
; 2
. The answer is 11. (,/a_\/m) =x2 = g—Vatx=x
Q: The cafeteria had 23 apples. If they used 20 to Rearrazinzge to isolate thg innerzsqua;ezroot P ; p
make lunch and bought 6 more, how many apples (a-x7)"=a+x = a"-2ax"+ (x)" =a+x = x" -2ax"-x+(a"-a) =0

do they have?
J Wait, wait. Wait. That’s an aha moment I can flag here.

Let’s reevaluate this step-by-step to identify if the correct sum can be - - -
We started with the equation:

Vva-+va+x=x

First, let’s square both sides:

»ought 6 more apples, ; , a-Va+x=x> = Va+x=a-x*

answer is 9. ¢/ Next, I could square both sides again, treating the equation: - - -

BH: B SR E A T BRI FEDNG, BARREBIEINEX,

RARYIKHEHEIEGES] (DeepSeek-R1)

https://proceedings.neurips.cc/paper_files/paper/2022/file/9d5609613524ect4f15at0f7b3 1abcad-Paper-Conference.pdf
https://arxiv.org/pdf/2501.12948
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Thinking with Images
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Analyzed image
What is written on the notebook? Analyzed image

& BEERRART 207 A

Analyzed image

e The user posted an image at /mnt/data/own_notebook.jpg and asked me to re:
need to load the image so | can inspect the text. Once | view it, | realize the text
it so it's readable.

From there, | can check what's written and share my findings clearly with the us

Analyzed image

Done

It says: “4th February - finish roadmap.”

OpenAl o3 #1 o4-mini GEB EHEE HiHIHEH{TIHE

https://openai.com/zh-Hans-CN/index/thinking-with-images/
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Thinking with Video
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Visual Puzzle
(e.g., Symmetry)

ARC-AGI-2

(e.g.,Color Symmetry & Transfer)

Maze
(e.g., Rectangle Maze)
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it EHEE: VideoThinkBench

B RERORIES & UXXEARORIES

{ Vision-Centric Task i1 Text-Centric Task
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i Question Image Question Image Question Image Question Image i i Question Image :
| =) : A i
! (e} ! Solve the following problem: -
: ? i d Jame: h 1o rent a hang :
' @@ H O O : : e 1
i (€] o i
| \ o () o t 5
; O o O i i
f Thinking with Video || Thinking with Video Thinking with Video Thinking with Video i i Thinking with Video E
% eeo@ @ O O i E JSﬂg\e\/se(helu\lowmgj problem: U:I&LD?: m::‘:} nad ;
e o : a
| o (o | [P |
i i i Mav\MYgMn\-V;\\ E
! O o O 3 < !
| 2 t s
| o, ||| [O 0 O i ==
a o Qo : i
i v O o Olv v vl v| |
i i ;
Vision-Centric Task Text-Centric Task Goal

BETRH585R BETNAHE e OISR RE



VideoThinkBench BI§E1EZR

h R OIEIERED

1. JUfAIE®: Eyeballing Puzzles
2. MM Visual Puzzles
3. fISAN348: ARC-AGI-2
4. EMKISER: Mazes

5. E=SHLSIRA SR Text-Centric Tasks

! Eyeballing Puzzle
i _(e.g., Light Reflection)

Vision-Centric Task

Visual Puzzle
(e.g., Symmetry)

ARC-AGI-2
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(e.g., Rectangle Maze)
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(e.g.. Total Cost Calculation)
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Vision-Centric Reasoning
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i Eyeballing Puzzle
i (e.g., Light Reflection)

Vision-Centric Task

Visual Puzzle
(e.g., Symmetry)

ARC-AGI-2

Maze

(e.g.,Color Symmetry & Transfer) (e.g., Rectangle Maze)
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Eyeballing Puzzles: JL{AE®K

B sl LAHE

Point Task: Ray Intersection

Prompt: Extend the three black lines and

Input Image ) : .
mark the intersection point as red ...

X5

21 2] EUE) L {ahEE
1+ 1050 PHEEA

Line Task: Ray Reflection Shape Task: Parallelogram

CHARLIE

Prompt: Draw a black parallelogram with two

Prompt: A ray of light starts from the
small circle and reflects off the line ... sides given. Mark the fourth vertex red ...

Input Image Input Image

HRSTEIE i

HZ (EBEZEES) Audio / Last Frame
FIRCER / Major Frame

Major Frame:
- FREERR—MINER, MENBWLIRE, BUZSWRERESSE
- IFRh: ARBMMURERE, ERRE—IRIEE



Eyeballing Puzzles: 4558

Sora-2 RIGIEKJU{TIEIREES], RUFER T =4 SOTA VLM

Sora-2 Audio mmm Sora-2 Last Frame 448 Sora-2 Major Frame Gemini 2.5 Pro GPT5 high mmm Claude Sonnet 4.5
100 :
. Point Tasks 7
4 7 ‘
50
. iz 1 W g g aZz 0 sl ¥
— Circle Center  Circumcenter Fermat Point Incenter Midpoint Orthocenter Point Reflection Ray Intersection Triangle Center
X
o
100 4 . :
< Line & Shape Tasks |
75 1
A / i
~ 50 4 ’ v !
> 74 ' 1
@] 25 1 = p 7 = = % I
g " . / /] f AEITE AR
8 i Angle Arc Circle Circle Parallel Perpen- Perpendicular Ray Isosceles Parallelogram  Right Square
é() Bisector Connect Tangent Tangent dicular Bisector  Reflection Trapezoid Triangle Outlier
Line Point

Sora-2 Major Frame: 40.2%, &7 Claude 35.1%, GPT-5 29.7%. Gemini 26.5%

Overall Avg. Point Avg. Line Avg. Shape Avg.




Visual Puzzles: fRuJ3gNHETE
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Symmetry Tasks
A gg‘ i 52 O A
B/ e'@ 0.0 DVO

Example: Grid Size Pattern Matching
(size symmetry in a grid)

Prompt Example: The question mark area should be
replaced with the correct shape.

Gradient Tasks

Example: Color Gradient Perception & Application
(color gradient)

Prompt Example: The part denoted by the question
mark should be completely filled with the correct color.

0 O De @ @@ |

=

O o O Qo 0O OO0

Input Image Generated Videoﬁ> Input Image Generated Video
10 =455 =ES KA

B PuzzleVQA %R

Symmetry / Gradient / Compositionality

8 (inductive reasoning)

Example: Rectangle Height Color Matching
(compositionality of color and shape)

Prompt Example: The part denoted by the question
mark should be completely filled with the correct color.

Input Image Generated Video

A pk U Bl
Sora-2 KRR



Visual Puzzles:

Sora-

100 A
75 1
50 A

25 A

Accuracy (%)

100 A

2 0 B

75

50
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Gemini 2.5 Pro GPT5 high pm Claude Sonnet 4.5

Individual Task Results

NN
RENE
RS
R
NSNS

%
A

7 / ’ % /
Hexagon Color Grid Color Grid Size Reflection Color Gradient Cycle Size Shape Color  Rectangle Height  Color Mixing Gird Shape &
Pattern Match. Pattern Match. Pattern Match.* Recognition & Perception & Pattern Match.* Pattern Match. Color Match. Perception & Size Pattern
Application* Application* Application Match.*

Average Results

Bzl 2 B

Overall Avg.

Symmetry 13
81.9%, #1d Claude gY 80.1%

Symmetry Avg.

Gradient Avg. Compositionality
Avqg.

Overall Average
66.2%, WiBA Sora-2 AIRBIF N BN SRR



ARC-AGI-2: hS3RnI34n

MJ> FEGIEERPIFRE N (Few-shot Learnmg)
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Middle Frames

Bt

EEAsER 22015 ground truth

Last
Frame ,

Fully Correct (3%) Mostly Correct (14%) Partially Correct (28%)

Sora-2 & Few-shot Learner!



ARC-AGI-2: hS3RnI34n

PtEy SOTA VLM

.

F—RAERXT (REwmA) XSXEEARRRY
f=8Y:
> SOTA VLM 3R K=E

> Sora-2 A 527 PUEL
> Sora-2 188 14% £ "Mostly Correct”

Middle Frames

Table 11 Accuracy (%) on the ARC-AGI-2 task. We display
each sample in an image and send it to Sora-2 and VLMs.
Details: Section 2.1.3.

Last
Frame .

Fully Correct (3%) Mostly Correct (14%) Partially Correct (28%) Gemini GPT-5 Claude
. Grok 4
2.5 Pro high  Sonnet 4.5

Task Sora-2

ARC-AGI-2 1.3 1.9 0.5 5.3 2.7




Mazes: F[EMYISESR

B A R

Square Maze 40% success rate (F2ER

ZE5s
E % % E T

Square Maze

. . Hexagon / Circle Maze

373 0%

Hexagon Maze 0% success rate

m=4 VLM {£=Mi¥E L158531373 0!




Vision-Centric Reasoning

NG
Gemini GPT-5 Claude
Task Sora-2 2.5 Pro high Sonnet 4.5
Eyeballing-Point 44.7 27.8 33.6 36.2
Eyeballing-Line 38.0 21.0 24.0 26.3
Eyeballing-Shape 34.5 34.5 32.5 50.5
Visual-Symmetry 81.9 94.9 98.5 80.1
Visual-Gradient 51.9 83.7 66.7 69.9
Visual-Comp. 7.5 67.0 85.0 82.0
ARC-AGI-2 1.3 1.9 0.5 5.3
Maze 13.3 0.0 0.0 0.0
Average 40.4 41.3 42.6 43.8

Sora-2 EMNHES _EEFTIIEE SOTA VLM, EBIHE Thinking with Video B93iSiiss



Text-Centric Reasoning

STk PR B th HEAL I8 RS

i / Reference Image I Prompt

Last Frame \ ‘

Solve the following problem: F C orrec t Q/
4

Solve the following problem: Solve the problem step by step on
James buys a plane. The plane cost $150,000. He pays $5000 a month to rent a hanger the giVEIl whiteboard. Give the...

to keep it in. He also spends twice as much as that on fuel per month. How much did it
cost him to get and maintain the plane for the first year?

James buys a plane. The plane cost $150,000. He pays $5000 a month to rent a hanger

1o keep it in. He also spends twice as much as that on fuel per month. How much did it

cost him to get and maintain the plane for the first year? -
.

Plane cost = §150,000 5
.

Hanger = $5,000 /imo .
Fuel = 2 x 5,000 /mo 5
Monthly total = 15,000 +10=12 A U d I 0
Year (12 mo) = $150,000 + $180,000 .
Total cost = $330,000 The answer 1s
The answer is $330,000 330,000 dollars.

plane cost $150,000. He pays
$5000 a month to rent a hanger to
keep it in. He also spends twice as
much as that on fuel per month.
How much did it cost him...

E Problem: James buys a plane. The

Last Frame
Sora-2 Generation Extraction

: Generated Video with Step-by-Step Solution Process ‘

' V
' 1
' 1
' '
1 5 . N . ;
i Solve the following problem: Solve the following problem: Solve the following problem: Solve the following problem: ]
| James buys a plane. The plane cost $150,000. He pays $5000 a monih to rent a hanger James buys a plane. The plane cost $150,000. He pays $5000 a month to rent a hanger James buys a plane. The plane cost $150,000. He pays $5000 a month to rent a hanger James buys a plane. The plane cost $150,000. He pays $5000 a month to rent a hanger !
3 to keep it in. He also spends twice as much as that on fuel per month. How much did it to keep it in. He also spends twice as much as that on fuel per month. How much did it 10 keep itin. He also spends twice as much as that on fuel per month. How much did it 1o keep it in. He also spends twice as much as that on fuel per month. How much did it 1
i cost him to get and maintain the plane for the first year? cost him to get and maintain the plane for the first year? «cost him to get and maintain the plane for the first year? cost him to get and maintain the plane for the first year? '
| Plane cost = $150,000 Plane cost= §150,000 Plane cost = $150,000 Plane cost = $150,000 1
' " . . . ]
! Hanger = $5,000 /mo v Hanger = $5,000 /mo Hanger = $5,000 /mo Hanger = §5,600 /mo !
i ¢ Fuel = 2%5,000 /mo. Fuel =2 x 5,000 /mo Fuel =2 % 5,000 /mo '
' '
' A Monthly total = o Menthly total = 15,000 +10=12 Menthly total = 15,000+ 10=12 1
J ]
i : Year (12 mo) = $150, 0,000 Vear (12 mo) = $150,000 + $180,000 1
¥
i Total cost = $33 Total cost = $330,000 1
i % The answer is $330,000 ! :
'

' '
\ L 1
. .
\ 4

s &

IS BEIE + BMEE Last Frame 5 Audio 3BT




Text-Centric Reasoning

Sora-2 HASHERIXAHEIRRIN

Dataset Sora-2 Last Frame Sora-2 Audio Gemini 2.5 Pro GPT-5high Claude Sonnet 4.5
Text-Only Math Reasoning N\ Sm=kEE A= h—y

GSMSK 75.7 98.9 98.9 100.0 100.0 SANF N LAS SRR
MATH-500 67.0 92.0 99.0 99.0 98.0
AIME241 38.3 46.7 93.3 95.0 75.0 > A AEER: GSM8K I 98.9%,
AIME25' 38.3 36.7 88.0 94.6 87.0
Average 53.6 68.6 94.8 97.2 90.0 MATH £ 92.0%

Text-Only General Knowledge Reasoning Sz KB ] B - . o
BBH 69.8 80.6 9.0 94.6 93.8 > SIS MathVista £ 75.7%,
MMLU 69.1 67.3 87.7 86.0 89.5 0
MMLU-Pro 72.0 76.5 87.1 914 95.7 MMMU E 79.1%
GPQA 515 57.6 86.4 85.7 83.4 > BOERSNETE FRRE AN SOTA VLM
SuperGPQA 532 445 711 68.3 69.0 BRI LI A
Average 63.1 65.3 84.5 85.2 86.3

Multimodal Math Reasoning

MathVista 67.6 75.7 70.0 67.5 725
MathVision 449 46.7 63.3 71.6 58.7
Average 56.3 61.2 66.7 69.6 65.6 AUdiO gw—aa: LaSt Frame

Multimodal General Knowledge Reasoning =)
MMBench 60.4 89.0 86.9 84.2 82.5
MMMU 38.3 69.2 79.0 77.0 82.0 A EE0iRE, (Bl B EEH
Average 494 79.1 83.0 80.6 82.3 FEEAER

Overall Average 57.0 67.8 84.7 85.8 83.7




m Completely Correct
Logic Correct with Writing Errors
M Unreadable or Incorrect Logic

6.09%

29.57%

Text-Centric Reasoning

PSR BRI SE

Missing Solution Process
Process Unnecessary

6.96%

Solve the following problem:

Mary and John got married last weekend. There were 20 private cars and 12 buses
parked outside the church. After the ceremony, each bus carried 35 people and each car
carried 3 people. How many people were inside the church?

Cars: 20 x 3 =60

Buses: 12 x 35 = 420

Total = 480

The answer is 480 = 480.
— 480

Solve the following problem:
Mason likes eating carrots. If he eats 4 carrots each on weekdays and 5 carrots each on
Saturday and Sunday, how many carrots does he eat a week?

Weekdays: § days* & carrot=Q O
Tend: 2days*§ carrots =10
Tocuc = =30 car=10

Completely Correct
(13.91%)

Logic Correct with
Writing Errors (29.57%)

Solve the following problem:

The medians $AD$, $BES, and $CF$ of triangle $ABCS intersect at the centroid $G$. The line
through $G$ that is parailel to $BCS intersects $AB$ and $ACS at $M$ and $N$, respectively. If
the area of triangle SABCS is 144, then find the area of triangle SENGS.

Place AABC with A(0,0), B(2,0) B(0,2,2 A —>2:0;area=2
5
G=(222)~>

i)
%J(1--4)(1 1--1-4

2=(0.2)=2144 E'j!)--

The answer

Solve the falowing problem:

iy N0z
I medim i iong el bt 5420 1, 3526 e
srong bandat 172
P 120 o . 1) 40 ppm (5, 24 4.5 o (3, 2470 pom (4 24, 80 ppn (4, 2H).
ices:
(sthoypenconide
(e ramichoaose w Ll
(Cyé-aminopbony!pr
(OIN 4 stmoryphomio il |- ’/1_

wifo b

Bra v

Unreadable or Incorrect
Logic (43.48%)

Missing Solution Process
(6.96%)

IRBESEHIFRESR, (EELIERBH. REMSTEIERREEISR
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8% Few-shot RflgElEH ARC-AGI-2 LRI
Few-Shot B &R, 1-Shot REAFE— R

. 7
Accuracy Range Few-Shot 1-Shot g %
0.00-0.35 743 788 s - e
0.35-0.65 127 117 z g
0.65-1.00 130 95 o >
Few-Shot 8Lt 1-Shot, EZMHFABREH = 3 E
Pixel-Level AY/EERRER =

518 SRAERIEELAY In-context Learning 2—MEGHRENARA




SHriEsEis 2

Self-consistency Rli#—Fi2H Eyeballing Puzzle LRYZFRIN

Last Frame Major Frame Major Frame
+ 5 Votes
—> —
56% 68% 90%

Input Image Middle Frames Last Frame

£E18: MUNEERKIEIREAY test-time scaling tB{EESIFER




SHriEsEis 3

NF MRS LNSIRFREEE R EE PRSI EE?
> BURIREEE (GSM8K 5 MATH) |, {&Ma@haIssEmZzRIA
> & Sora-2 FIRIIES NI

Dataset Last Frame Audio
GSMS8K 75.7 98.9
GSMSK (Derived) 78.4 100.0
MATH-500 67.0 92.0
MATH-500 (Derived) 75.0 91.0

St
IEREREMENSIHE T, RILZEREEE], mIEnNEHE
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Sora-2 I FHBERMESRKBF—IEIER VLM BRI SER?
> FoiAiEHl Sora-2 [SR/ZELE prompt X5
> FEItERR Wan 2.5 #H73056 (APl RH T SECRHITHIRB IFHE prompt)

Dataset Prompt Last Frame Audio
Rewrite
GSMSK X 0.0 0.0
78.4 31.9

MMLU b 4 0.0 0.0
v 74.1 50.00

MMMU X 2.0 0.0
v 47.0 14.0

HEM: Sora-2 RN AIEIEEEIEETEESREAIER prompt rewriter



orEsEIs 4

Sora-2 I BIHEFRMEDKETF— 1 IER VLM RRiENSIER?
> Toik¥EH| Sora-2 [G/ZELE prompt 5
> [FILbEERR Wan 2.5 #175058 (APl 2 7 SECkIZHI 2B 01 E prompt)

Solve the following problem: Solve the following problem:

There are 6 girls in the park. If there are twice the number of boys in the park, how many There are 6 girls in the park. If there are twice the number of boys in the park, how many
kids are in the park? kids are in the park?

The answer is ... (final answer) Girls = 6

Boys=2x6=12
Total kids= 6+ 12=18

The answer is 18

(a) Without prompt rewriting (prompt_extend=false): (b) With prompt rewriting (prompt_extend=true): The
The model generates meaningless or incorrect content. model correctly displays solution steps specified in the
rewritten prompt (Appendix E.3.1).

HEM: Sora-2 RN AIEIEEEIEETEESREAIER prompt rewriter
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Sora-2 FHMRBEARMSSIESHHIENDT, AEER—ZIRSENSIER

HRiES XIS REJJIBFR
AIEI A ) SHES TR HURIEELSEAE A AR MABEIEFEE, K
po¥ii3E SR ASRIH THEER BRI —S DT

Thinking with Video 2Bi# N A—SIESHEIEE
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