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How Human Thinks a ICML
EEEDETA LY : https://www.youtube.com/watch?v=UgGuivPolaY

Each hemisphere of the brain governs different types of thinking.

Left hemisphere Right hemisphere
Loglcal Imagmatlon
Analytical Thinking Creative Thinking

Language Vision
Large Language Model Large Vision Model

(LLM, such as GPT4) (LVM, such as Sora/SVD)
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(Decision Maker)

/GPT4-V Answering

‘Generated
Frames

Original
Frames
Based on the original and generated frames,
answer three sub-questions first.
Step 1: What is the person doing?
Step 2: What actions has the person
performed with the cup so far?
Step 3: What else is the person able to do
with the cup?

And then answer the final question:
Q: What else is the person able to do with the
cup?

;@ Answer 1: The person is standing next to the
table, hoiding a sanawich in his left hand and a
glass of orange juice in his right hand.

Answer 2: The cup was held by the person in his
hand.

Answer 3: This person can put the cup on the
table.

Final Answer: The person can put down the cup.
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Using Left and Right Brains Together: Towards Vision and Language Planning

LAY A 0
Table 1. Results on video question answering. (1;E;Ett+1l /O)
. STAR NEXT-QA
Model (# Frames) L A
Int. =~ Seq. Pre. Fea. Avg. Tem. Cau. Des. Avg. VLP?%‘;,'%‘ ¥ 2RIk

- - e =: Z
ViperGPT (dense/1fps) (Suris et al., 2023) - - - - - - - - 60.0 e onn "
Flamingo-80B (30) (Alayrac et al., 2022) - - - - 39.7 - - - - HESH q) [A]
VEC (32) (Momeni et al., 2023) - - - - - 454 516 641 515 o MEEHIZCKDFXRET
InternVideo* (8) (Wang et al., 2022) 438 432 423 374 416 434 480  65.1 491 ,,‘I] ﬁl:.jj O)QE
BLIP-2"°%"2 (4) (Li et al.. 2023) 41.8 397 402 395 403 59.1 61.3 749 627
BLIP-2¢" (4) (Li et al.. 2023) 455 418 418 400 422 597 608 738 624 ° *%ﬁﬁ FHEIXT & HE
SEVILA (4) (Yu et al.. 2023) 183 450 444 408 446 613 615 756 636 fahomE Lk
LLAVA (4) (Liu et al., 2023) 490 473 455 478 474 55.7 606 743 61.1
VLP (4 + 1| (Generated Frame)) 52.0 50.1 50.8 49.0 S0.5 60.5 63.7 76.7 64.7
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Table 2. Results of Video Captioning on the BDD-X dataset. "B,
_ Cl DEr (C) 'C’, and "M’ refer to BLEU-4, CIDEr, and METEOR, respectively.
— METEOR (M) Method B C M
S2VT (Venugopalan et al., 2015) 30.2 179.8 27.5
4 &6 - S2VT++ (Venugopalan et al., 2015) 27.1 157.0 264
VLPO) |$ RE. = SAA (Kimet al., 2018) 31.8 214.8 29.1
— BLEU-4: 35.7 (&= A7) WAA (Kim et al., 2018) 32.3 215.8 29.2
— CIDETr: 256.7 (HEE_I%_Z: 7) ADAPT (Jinetal., 2023) 3.6 2475 306
— METEOR: 31.1 (/&®X2a7) VLP (Ours) 35.7 256.7 31.1
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Table 7. Control Signals Prediction Accuracy on BDD-X dataset.

Method Course Speed

RMSE(degree), Api1 T AosT A1o0T AsoT Ao T RMSEm/s), Aot T AosT A1oT AsoT Awo T
Single 6.3 8.3 34.7 90.5 07.2 08.7 3.4 5.0 25.5 37.8 86.8 08.7
ADAPT 6.4 62.2 85.5 89.9 97.2 8.8 2.5 11.1 28.1 453 94.3 005

ADAPT + VP 6.2 65.5 86.2 903 97.3 98.8 2.3 16.1 353 51.8 95.2 99.6 12
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- (Stable Video oiffusion] -

[Original Frames] [Generated Frames]

(" Vanilla Answering

®

[Original Frames] The images are a sequence of frames from a wideo. Based on this video, how will the car drive next? g

It's impossible to predict with certainty the car's next move without more contexdt or add@ional frames from the video, Here are some possible results

1.1 the traffic light visible i the Images is green for the car's direction, and the pedestnan is not In the car's path, the car may proceed through the intersection
2.1 the traffic ight is red, or if the pedaestnan's path intersects with that of the car, the car should come 10 a stop

3.1 the car is making a tum and the pedestnan is clear of its path, the car may tum once it's safe 10 o 80, yielding 1o any othar vehicles with the nght of way.
Without additional frames showing the traffic ights in more detail or the actions of the pedestrian and othor vehickes, it's not possible 1o provide a definitive answer.

Language Planning

®

[Original Frames] <
1.What is the Current Context of the Scene? 2.What are the Visible Cues or Indicators from the Car? 3.What are the Likely Actions Based on Road Rules
and Driver Behavioe? And then provide answers 1o the final guestion: How will the car in the video drive next?

1.Current Context of the Scene:
It app 1o be an inte jon with multiple lanes and traffic signals. There are pedestrian crosswaks, and the scene looks ke a typical wban street dwing
daylight hours. Pedestrians are present, suggesting that pedestrian activity is a factor in this context.
2.Visible Cues or Indicators from the Car:
From the reflections and shadows on the car's hood, |t seems e the car is stationary as there is no blur or distortion that would indicate movement. The
positioning of the car at the stop line sugoests it is waiting for a trafic signal or allowing pedestrians 10 oross.
3.Likely Actions Based on Road Rules and Driver Behavior:
Gmlhoomroxr. llflnﬂaﬂlcw.yomx the driver shoukd remaln stopped. If the ight ks green and pedestrians are not in the crosswalk, the driver would
d with cautio g road rules and signals.
Faﬂwhulmm ‘Howmllmowmmmdmmﬂ’—mwmmmmmuwmmowuuudmﬂmwlrkdl!ﬂcuﬂto
predict the car's next action definitively. fbwdwmummuaﬁc@fwgrm and there are no pedestrians crossing, the car woulkd Kely drive
straight ahead o tun If &5 in a turning lane, & g d driving p ok If the ight remains red or pedestrians are crossing, the car would stay
stationary untll it Is safe and legal 1o proceed.

J

[ Vision-Language Planning

G

~

[Original Frames] + [Generated Frames]

These images are a sequence of frames from & video. The firat two images indicate what is happening. while the last two images are generated for future
events. 1.What is the Current Context of the Scene? 2.What are the Visibie Cues or Indicators from the Car? 3.What are the Likely Actions Based on Road
Rulos and Driver Bohavior? And then prowvid 1o the final question; How will the car in the video drive next?

1.Current Context of the Scone:
The scene appears 10 be an intersection in an urban area with a traffic hight system. There is a pedestrian crossing the street in a crosswalk, The traffic
light visibla in the images /s red, suggesting that vehicles in the draction of the viewer must stop
2.Visible Cues or Indicators from the Car:
The images show a view from ingsde a car, Bwly from a dashboard camera. The hood of the car and a part of the windshield are visible, and thoy are not
moving refative 1o the crosswalk ines, which indicates the car is stationary.
3.Likely Actions Based on Road Rules and Driver Behavior:
Since the traffic light is red, the car should remain stationary. The driver is expected 10 wailt for the pedestrian 1o finish crossing safely. The dnver should
wast for the trafhic hight 10 tum green before proceeding.
Based on thes information and assuming the driver follows standard road rules and safe driving practices, the car in the video will ikely remain stationary until the
traffic light turns green. Once the pedestrian has safely crossed and the light turns green, tha driver will ikely proceed through the intersection
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o 9 Z ’; : — J— 3 ’; 0) Vaiia:Answering You are a journalist writing a news report about the New York's firework show, which illuminate the &
skyline, evoking a dreamy vibe. Please write the news.

4 b / 3 ' S F*ﬁ — J— New York City's Skyline llluminated by Dazzling Firework Display
e ya—— - New York, [Date] — The night sky over New York City was transformed into a dazzling display of color and light as the annual firework show ook place, captivating
— z = E _E ;_ 1’E ij thousands of residents and tourists alike. The event, which is a highlight of the city’s cultural calendar, saw the sKkyline near the [specific location, e.g., East River,
Hudson River, etc.] come alive with an array of spectacular fireworks. The display started at [time] and lasted for approximately [duration], during which the sky

was lit up with an intricate dance of lights, creating a dreamy and almost surreal atmosphere. Spectators gathered in large numbers at various vantage points

=
) V L P @ 3“j] % - throughout the city, including parks, rooftops, and bridges. Social distancing measures were observed where possible, as the city continues to navigate the post-
" pandemic era. The firework show, choreographed by [Name of the Company or Choreographer], featured a series of thematic sequences, each designed to
evoke different emotions and celebrate the city's diverse culture and spirit. As the final fireworks faded into the night, the city was left with a sense of awe and joy.
— = I:II:l I:l-l-ﬁ ‘h J: % 1:% Social media platforms were abuzz with photographs and videos, as people shared their experiences of the magical evening
- £ ENE=RE] #&l‘ ( )
~— A S~ Vision-Language Planning
=3 —
B —
In the futuristic cityscape of NYC skyline at
_ 7—~ o N . night, fireworks illuminate the sky with epic __ =
® T /7] v . realism, captured in highly detailed 8K
I rasolution using a long shot technique,

- XY EBAKRHGIGEFIOER e anarne e

You are a journalist writing & news report about the New York's firework show, which illuminate the skyline, evoking a dreamy vibe. Please first describe the outline

. N O — —
(15'] . I .// \/r j X 7 of the news and then write the news with reference of the pictures.
™
~ t)lx) @ Outline for the News Report on New York's Firework Show:
1. Introduction. 2. Visual Description. 3. Public Engagement. 4. Technical Aspects. 5. Cultural Impact. 6. Closing Thoughts.

4|:A0)@“"E“5 NEHEE e

New York's Night Sky Transforms into a Dreamy Palette of Firework Fantasia

iﬁ N O) % é i EE,O) i% 7]” In the heart of New York City, the night of [Date] unfurled a spectacular show of pyrotechnics that painted the urban skyline with a myriad of colors, evoking a dreamy
vibe that enchanted thousands of onlookers. The annual fireworks show, a testament to the city’s love for grandeuwr, illuminated the heavens above Manhattan,
° + = . V L P ' - CJ: L) CJ: L) creating a vibrant backdrop to the iconic silhouettes of the Empire State Building and the sprawling bridges that stitch the city's boroughs together As twilight
A H:H . S melted into the darker shades of evening, the first burst of fireworks erupted in a symphony of red and gold near the water's edge, refiecting on the river's
surface like flickering flames. The display escalated into an orchestra of purple, orange, and blue blooms, each outshining the last, while the city's towering

- N
= 't' b‘ E skyscrapers watched on, bathed in a neon glow. Photographs of the event showcase a dazzling array of fireworks that seemed to compete with the stars, with bursts
= d~ |:| = of vibrant hues ranging from magenta to fiery oranges, against the canvas of the night sky. The grand finale was a masterstroke, a crescendo of light that
seemed to set the entire city aflame, with a dense constellation of sparks leaving spectators in awe.

e \ :
igure 4. VLP with GPT4-V on language-only tasks. GPT4-V gives more detailed and vivid descriptions using the generated videos.



7IL—3 e

Table 3: START—4A 1w R TOVPELPO T JL— 3 U

° :fd:ﬂlﬁ :
—ESarIso=245 (VP) &
« R—RAS5A4 LR LTHREENRL
« VP: 2 200 D¥EEMR L

eI o=y (LP) OmR
Table 3. Ablation study of VP and LP on STAR dataset.

.« LP: F153.0%NDEERE A L Model Int. Seq. Pre. Fea. Avg.
— 'IT s > 9.
o gxg (-ctéﬁd]%@)&b\ LLAVA (Lmetal.‘.._OQB) 49.0 47.3 455 478 4?.4
_EFlgy.-=EARY (STAR) LLAVA+VP (Ours) 51.5 49.9 50.0 47.1 49.6
/\\EI ~ ,=aH : LLAVA+LP (Ours) 52.3 50.1 51.1 48.2 504
LPAYK U iR EY LLAVA+LP+VP (Ours)  52.0 50.1 50.8 49.0 50.5
- fRTEY 32 XY (BDD-X) : e
VPR K Y ?ﬂ%ﬂl‘] Int.: Interaction (FEE{EFR)
° %ﬂﬁébﬁd)yj_j% Seq.: Sequence (JERF)
N . — Pre.: Prediction (%)
—_ VP+LP0)%H5’7VS*>‘E'75\BE?'<%%L\'liﬁ'é’ém'é’ Fea.: Feasibility (EIZAJEEME)
"Egﬁ i Avg.: Average (F1t3)
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Q: What is the person able to do after walking
through the doorway?
A: Put down the box.

B: Throw

C: Take the cup/glass/bottle.
D: Wash the mirror.

@ A:Putdown thebox. /"

Q: What is the person able to do after walking
through the doorway?

A: Put down the box.

B: Throw the food.

C: Take the cup/glass/bottie.

D: Wash the mirror.

Frames] ; } [Original Frames] + [Generated Frames]
I
the food. l
|
|

| gl C: Take the cupiglassbomme. D
1

[Original Frames] [Generated Frames])
,
Vanlila [Original Frames] a I Vanilia + Vision Planning [Original Frames] + [Generated Frames] ;
Q: What will the person do next? I Q: What will the person do next?
A: Take the paper/notebook. | A: Take the paper/notebook.
B: Wash the mirror. B: Wash the mirror.
C: Take the bag. | C: Take the bag.
D: Open the closet/cabinet. I D: Open the closet/cabinet.
(@1 O: Open the closeticainet.  HE : (@1 A: Take the paperinotebook. /"
(a) The successful case of vision planning
el Stable Video e
Diffusion
[Original Frames) [Generated Frames])
Vanilla 3 Vanilla + Vision Planning © )
[Original -

(b) The unsuccesstul case of vision planning

Figure 8. The successful and unsuccessful cases of vision planning.
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Vanilla + Language Planning

~

|
' [Original Frames) ;
Step 1: What objects did the person interact with during the video?
| Stop 2: In what ocder did the person interact with the objects?
' Step 3: Which object did the person put down before they ook the
book?
I 'Q' In the video, the person interacted with a couch, a plate of food, and &
| book. They first sat on the couch, then picked up the plate of food, and
| finally put the plate down before taking the book.
| o
| Q: Based on the above sub questions and corresponding =
’Vam”‘ answers, which object did the person put down before they
{Original Frames] L | 100k the book?
Q: Which object did the person put down I A: The picture,
belore they took the book? B: The clothes.
A: The picture. | C: The sandwich.
8: The clothes. I D: The blanket.
C: The sandwich. '
D: The blanket.
| B G The sanawion.
8 0 heblanker. N |
. M ,
(a) The successful case of language planning
( | : | vanilla + Language Planning h
' !
| 4 y: | I .
| ] - l [Original Frames] oy
: ' Step 1: What was the p s initlal or exp when
! ! l they received the sandwich?
: mn (2) : | Step 2: What did the person do with the sandwich immediately after
| . . ] recelving ir?
| ! | Step 3: What was the final outoome or disposition of the sandwich?
| . |
| |
| | | .m' 1. The person's initial reaction or expression when they recewed the sandwich
: : | was suiprise or confusion, as they were not expecting it.
| (3 14) 1 2. The person immediately started eating the sandwich, taking a bite out of it
i e e e il o s e . I 3. The sandwich was eventually thrown away, indicating that & was not
[Original Frames) l consumed or enjoyed by the person.
__________________
Vanilla
o
[Original Frames] -I Q: Based on the above sub questions and sponding &
Q: What did the person do with the sandwich? | answers, What did the person do with the sandwioh?
gAT:.du.p l A: Tidled up.
e B: Ate.
C: Put down, | C: Put down.
D: Took. ' D: Took.
|m| B: Ate. \/ I nl C: Put down. x
& J

(b) The unsuccessful case of language planning
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Stable Video Diffusion 339 220.6 28.8
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LIzE&
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Nakashima, T., Otake, S., Taniguchi, A., Maeyama, K., El Hafi, L., Taniguchi,

T., & Yamakawa, H. (2024). Hippocampal formation-inspired global self-
localization: quick recovery from the kidnapped robot problem from an
egocentric perspective. Frontiers in Computational Neuroscience, 18.
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<— temporo-ammonic pathway
<=~ = recurrent collateral pathway
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Hippocampus




[3] Brain-Inspired Intelligence
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