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DHp SRR =L, T LWAIICEH T 5
MRHEFRAEI DM LV EETH S, LLLRDS,
BET7E D K S 5E T 7 VIE R+ 59 R HEGRGE
NEALTELT, ZOREIITOWTEHMRTH
BRETH L. KFRTIEZINS DEES 27T %
KRFEM 727 —X+t vy N TH S ARC (Abstraction and
Reasoning Corpus) 12D\ T few-shot 7% %3l L TH
BRIZf#EDE, ARC DR A7 I ERIBZRES &
LR LUE L LT, BBIZE DEEZ ST
% Z & TRHIREREE 7V OISR HEERRE S 2 3
S 5.

1 IILHIC

IRINHERRRE 1 21X, DR OHIH» S HE T B 8K —
VEMHL, BILWS—RICHEHIEIRENTH
% [1]. ZORENZ, HFE T —XIWIEIFELR
WESBFILWAXR—DRRAZIEBL-HT
b, i FE] T —22HET REE W 7zBH
R MEAND Z 2 EBICXL S B 7o DITHEE
TH 5 [2]. Fric, MRHERES & X h 2 KBS
RZVIZE &N o TeEl T 2 MR U 7 e ameE /)
X, FEHI—RNRRADEDPDVRVIDORAD AR —
XS 258 RE S OFEMiICE L TWw3 3], LA L
25, BEHFEO KBS ET 7GR MR HERAE
NDIRFTHE DY [1], RAEFRES OV TR
PNDBRBETD 5.

HRHEGRENZIET 212D DOREN 2T — &
+ v b & LT ARC (Abstraction and Reasoning Corpus)
METF 55 [2]. ARC DX 27 DHI%K 1 12RT.
ARC X A 5 LWILH 22D TREN 72 HIRE & 5 -
TWALIiT 2720DRyF~v—2ThHs. Bk
BNTIE, B A G2 &l 3 2 #4F 2 HE
ML, TAMN r —RARXHTEDIRENEFANRS T —

— 2879 —

= el
2 L2 EWTFET

Y FIBEA 12

youichi.aoki.p2@dc. tohoku.ac. jp

keisuke.sakaguchi@tohoku.ac. jp

test case

e
g
?

input

samiwo sample 1 sameZ

tag: [”pattern_expansion”, “pattern_rotation”, ”pattern_reﬂection"]

d- B

output

4
+

B1 ARCOZXZZHl. FOVRMIRRAZIIMEGEH
72X TDEE 4] BRT.

Xty NTH%. ARC 2R ICHT=»- T, HFS
RN ORI DR E X CBEEfL k& DIE,
MBHESREMHEE R Y OBANERI AT WS,
ARC ZBUE DB G Mz 2 — VR HimT b &
WS R & NN BT 2 25 N THIRE IS 1R 72
WHEADIH 5 [2]. Z DOREIC X 5T ARC ANDEH
PEFSTED, avRT4aVBHEIPAZIEY
Ths. BE, RODBEEOESVFEEHWTH 50%
DREFERER LTV,
AMETIEEZTEZHWTARCDERAZICEEN
ZREXERMRAR—VEDEL, KEESET
TADPEERBEB L UMBERBIEICOVWTHE
T3, RAZO0WTIEE 7S ay3 TiAT 3. E
BAER XD, HBOMERSLHEE L Y 2 »o -GS
I T 2EPRETH D, BHBENOR IS
LEENPABETH 2 G ol

2 EEA3E

ARCEEDT—4t v b ARC BHEH D 7 —
X+ v b ¥ L T ConceptARC [5] D3 IF & 1L 5.
ConceptARC (Z 16 fHD A7 3V —THHINTE
h, ZRZENIZOVTZEDA T2 =i o 728E
DATIET 2 X5ffiglbxhTnsd. LarL, =

1) https://arcprize.org/2024-results (B4 H 2024/01/09)
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LARLVTDATITT7A4 XD, BRI 1E I
THFEIEL L, ¥/ ARCDORZAZIZEZTNTY
B2A7TVEHBLTWS=D, £ TF1D ARC
XD HRBEMINE VD DTHS. ConceptARC
PIAMIZ B Mini-ARC [6] £ WD F— Xt v FHELE
T35, ZOFT—&Ey MET V) vy ¥ XMN5X5
T—EIKR-TED, 6200572 —THEIAN
TW3., 7Yy R A4 ADEETHIICHEHLST
T—Xty FOHGE Y L TIX ARC & IEFITULT
W3 [7]. i, 1D-ARC I E T —&1 v b3
FHETS. TOF—Xty MIZ VY v K21 0TI
BEEXNTWE., ZOT7T =Xty MITLD ARC IZ
HERKHIBEZEEE T L OIEERD E W [8].
KREEEETILTOD ARC DfRiE KFHKESEE
ETNEHWTARC 2 72D EXERT TS
O—FEINTWS. FlZE, ANhEAT7Y =
TER=—Z2DZ 7 7HETRET 2 THED
A EERAIIED D B [8]. fMicdH, ARC DX R
IR a— REAERT 5 FHE L RE T EHEE K
T3 FEEZMHAS DR 5L [9] % test-time training
(TTT) W A58 23H 5 [10]. X 512, GPT-4 &
GPT-4V % LB L T~ L F & — X ILE T ILOHEGRAE
HEFHEL TWBIH%ED H 5 [11]. A TKEES
FEET ARG BEAE R X 1, @Y ARk 2 R
LCETFTIMICT 4 — KN 7% F 232 iz
L&D T RRADTOATVS [12].
KRESEETIINOROD R KHESEE T
DHEFRAE NI O W TR E DBEINITHE S B Y TRt
P OnfTbhitwa. flziX, KHSEET
LS ARC ICHEHR L TWAHH Y L THBEND 4 7
P bOFREEND TR LTWA LTV
XD B [8]. ARC LIAMT S, & — VEBEkAES
CHRHEERBE I DB T 5 XA ZICBVT, W&
ZOMEFREZEOCEANZBESOIFIEL TS L
L TOWEED D5 [13].

3 EER

AFIAVICOWT ARMTEENDITIT A4 X
IZ Davide [4] ICX DIBBEINTWVWE X T ZHW 5.
R 7% ARC DFIl T — X 2T L Tft5ahT
BY, M1DESICEZZAZITH L TARDEL B
DWW DO DFIEICH L TZEhZRMIG L&
PIEXRTWS, X7 OMBEIZESE T 132 EED
D, 7V vy REB2ESL ) v RNORFE 2 \Wo 7z
BENROA 7Y 2 7 FRHESRIRRE L WVWo Tz
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£1 2EROIEER (1~3-shot)
IEZH (%)

ETFNL4 1-shot 2-shot 3-shot
GPT-40 7.46 950 13.7
Claude-3.5-sonnet  7.25 134 19.0
ol-preview 16.1 175 27.3

F+2 HRITDIEZEHE A5 # (3-shot)
IEER (%)

7% GPT-40 Claude3.5 ol

image_reflection 44.4 44.4 66.7
image_expansion 45.5 40.9 45.5
image_rotation 28.6 42.9 57.1
associate_colors_to_colors 28.6 28.6 57.1
image_repetition 33.3 33.3 42.9

BRI REEICOWTRAIE ATV .

RERRTE AFTIE, BREWMOETALTH S
GPT-40% [14], Claude3.5% [15], o1¥ [16] & Fl VT
BEfTol. 93, ARCOML—=UFF—Xty
MR L TH > I % few-shot TRE/=1%, ERRIC
R 2ROIEERERE L. K, ERLX
A7 EEINTWEX 7B EPEREFEL /-
ZORE, FurFrMzonwta—Hrar e 7
VAR MUY MI3IODEFATHLE 1y
TrEFHLLF R —VRFEEFER L. Ty
7O C 2SR, £, ERNLERE
B/277=0, BEEODVERNZZONTIET 4 L&Y
VRV, A D2 50 BED & 2T LTh
L7z,

4 RERER
4.1 TEENSH

2EDEZEFE GPT-4o, Claude-3.5,01 D 3 DDE
TNDIEERER 1 ITRT. 3 DDETLDHT ol
DD IEELENE L, 3-shot DIFETH 27% TH -
7=. Claude-3.5 ¥ GPT-40 IZDOWTIXIEERAZH
Z1 3-shot THI 19%, 9 14% TH-7=. 7=, shot
BOHEME £ BITIEEFERNPKEL EH L.
RYUYTCEDEZTER K7W T 2 EERE
3ODETILTOFEHEI L ITHRNTZDHDD S
b, EfMsfEe FsEEzhzhk 23 IR
T, 2EROBERICOVTIEMNER A ITRT. £2 2
5, XDIEBFRDEW X L image_reflection ([H
BOREREL) THDH, RICIEBFROEVWEX I

2)  gpt-40-2024-08-06
3)  claude-3-5-sonnet-20240620
4)  ol-preview-2024-09-12
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K3 BXITOIEERTHLS ME (3-shot)
1EZ3H (%)

R T% GPT-40 Claude3.5 ol
pattern_resizing 0.00 0.00 12.5
pattern_reflection 0.00 6.67 0.00
pattern_rotation 0.00 0.00 0.00

bring_patterns_close  0.00 0.00 0.00
background_filling 0.00 0.00 0.00

T4 ol IZHFTBEEXTDIELER A7 51 (3—shot)

IRSES (%)
R 7% GPT-40 Claude3.5 ol
take_complement 0.00 0.00 71.4
image_reflection 44.4 44.4 66.7
summarize 17.6 17.6 58.8
image_rotation 28.6 429 57.1
associate_colors_to_colors  28.6 28.6 57.1

image_expansion (H{RODHLIR) TH o7z, ZDRIT
B & 7% image_rotation (HIEDI[AFE) TH - 7=.
INSDRFIEGREERIIH T 2EEE TR RS
CEENTED, ZoZ e bk ENRIZL
TEEDEETH 5 Z e pfEo .

K306, EXEREDOTAMSED X ZIT pat-
tern_resizing (KIfE DY A XZH) | pattern_reflection
(K DREKHELR) |, pattern_rotation (KIED[EHR) 23
BENTV YORTITOVTHEFRI2ARD
EERZKE L RE->TED, pattern_rotation 2 B
LTEETOET VN LTIEERN 0 TH- /.
N6 D& 7FETHEBRNORATIZRZ — 0
TORMED XA ITEENTED, ZOILHhoH
BADKER 82— T 2 RIENNMEETH S
BRI RN,

EFICEDHEEEICDOWVT ol TOEEXRD
s DR 72K 4ITTRT. BTOXIIBITS
ETILOMREZIITER A S, 2KDEm Yy LT
Z, BEAYDRZIIBNT ol Bid IEERNE
{, GPT-4o ¥ Claude-3.5 T /- EERDEAH R
bz

K4ED, ol TOVWTERDIEBFRPEP RS
\¥ take_complement TH > 7z. Z DX ZIIK 2 IT/R
T EORERNICETENS 2 DD/NEREIRITH L
TR UALED ¥ 27 £ )V[FE+T OR % AND & ¥ D
HEREZITO KORXRRAZIZEENTED, ZDZ
Y67 RLHAITO OR JEHE, AND EER YO
MHEHBERE NIRRT TW 2 Z e ERrHELN
7z. %7z, GPT-40 *° Claude-3.5 TZ take_complement
DIEBEEN O THo/2Zhs, 220DV v FD
HE 7N L CGREHEBZITORNIZELED
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input

output

B 2 take_complement 235X TW3 X R 7 fi

image_reflection_ m 1-shot
image_rotation_ s 2-shot

3-shot
associate_colors_to_colors_
image_repetition_

summarize_
image_expansion-

pattern_intersectionh
take_complement p—"
detect_wallF
image_fil[ingr

0 20 40 60 80 100
Accuracy (%)

B3 ol Tshot AL EEEBOR X I DIFLER (L7
10 i)

BTWVRNWZ LI L 7.

Yay b EELCSELES 31, ol T
shot Iz LS ERORE X TDEEROE(E
RL7ZbDTH 5. R 5, image_reflection <
image_rotation 72 ¥ D ¥ DE T ILTH IEERDED o
722 7% 1-shot TOIEEHF D E L, take_complement
REEWoTz, ol DAEBRDE D>/ X 77X
1-shot TOIEZERHIK shot BEHPLFT L & BITIE
BERPEMLUTND Z 2 HHAL /2.

ZDZEen5, ol lZ7) v RERiTxt3 2 #1EX
1L HOFICHRISATRER B HRMETH D, FwiEEE
BEICOWTIXEEBICHE T 2 miHE D 2 —
VEMEERT A I TREZA EIETVS Z 22Uk
Bxhs.

fHRBRE LTEGZE ANEIZS 41, 7m
T MEFDO AT BB L d DR MEERE
LTMAGEDREX TDIEEROENERL
HDTH 5. NHNCHONWT, HHEFEZEFIALLER
L, HEFIEBROEELZERL TS, 2RO
ELT, BTOFr—ATIEERHMNFEL S LIEFEE
T DWW THEHIRO B HBERZ C IEBERMLFE L & 7
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Model
gpt4o(prompt)
gptd4o(image+prompt)
claude3.5(prompt)
claude3.5(image+prompt)

image_reflection_
image_expansiont
image_rotation_
image_repetition_
image_fillingL
associate_colors_to_colors_
measure_area_
remove_noiseh
pattern_expansion;
summarize}

o

20 40 60 80 100
Accuracy (%)

4 GPT-40,Claude-3.5 IZDOWTHIBOEEIZ X 2K X
ZDOIEEFHR (L7 10 )

PR XN, T2, EREMZ WS —ZADHH
FERDODEWEX 7DD, T bHEERHHE
TEHRE L THREL TVWRWZ e RIBEI NS,

4.2 FEERISHR

4.1 7> image_reflection D /773 image_rotation & D
HIEERPE W EDHLrERD, ZHRIETY v
PRI LT RITICER EE 2 #EL D &K
RIS EL2BMEQTHRETH L 2Rl T
5. INH6DR7ZEE LB EBGEEEITRIETH S
EWVWS HTHRMTH 21D S FTIEBFRICED
Boh, 2 200EOEIIOWTHET 220X
B TOBMAN 21T 072, ZORR, Ra7Hh
KR UZZRRNEEER TR 7% S KRR T2 7272 TH
% Z AR 7z,

51FF N Z 4 image_reflection D X 73DV T W
TRERD R R 7 & Z IS % E TN DIRE & Al il
fkL7=dbDTH 5. %72, image_rotation DX 7 D
HENLEED X R 7 ¥ 2T 2 BTV ORE
WOWTIEIER B 220, hih HRERID X R
ZIZOVWTEETOETAVTEFTETVSDIIX
L, HEZDXZAZIZOVWTIZEDEFALTHEL M
BTETEHT, KODIKIED & 5 RIEEZITS
IO RERMAS RSN, TDZ L FETADEESR
DEEZEF L L TOWAAMBEEEZRL TV 5.

—77, image_rotation 231 HNTWVWE X X7 DH
T, 180 BHAXEEXAZITOVWTIX3I DD
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Examples
Correct

B4
.-. GPT-40
- E

Claude-3.5
Test Case
M- -
(@) REED X Z 76 (b) ETILDIRZE (3-shot)

R 5 NED&RZRTHETILDOME.

H2ODETNTIEFETETVWS., ZDXS5I1T9
EORXE2 XA T EDETNVTHRIT Do
72DIZHBEH ST, 180 EMRXE 2 XX 7ITOWN
TWRIEETE/-HHIZ, RETXR Y ZfREW7-nlhHE
HENZF 55, 180 ElOlds X 1 /- H/{RIX T D EI{§
Z ENEARICIEITORERIRZE2ETH —H
T5. LEdoT, 180 BRI XE % X A 713Kz
BefEx 0T - TRW=ATREEDH D, ARl D&
A 7RO T at ADMHENREXNS.
PDEnozehs, EFVEKIEIESZLIEE
TV R AR X 2 BEIIMER e LTIREEL T
573, 180 EM#E X 2 7 % KELDIE TRV Z &
PERTZ2a 7 FICHEEX B 2B REE
THDAREMED RIS,

5 &hHDIC

AT, KEBESEES T LVOMEH IOV
TEDESRENPEBEBEDOD» D 5 VIEAEER
DH, EWISHWICHLTARCDOTFT—Xty + %
FWTHr L7=. GPT-40, Claude-3.5-sonnet, openAl
ol-preview & W\ o 72 B IEIHD E TV 3 DITH LT
ARC Zf@ht, XWX 29 EiTolze 257
Uy RIS 2EDSETH 5 2 & iR T
X7 XA ATV, Yy FEBOF
BEREICOWTIIEETH S5, 7V v FE{EROH
HRICDOWTIEEEL L TR B EbE TV R WATHEN
BRI NI,

SHBROELELE LT, A4 DREENZEET 572D
T=REBIMERT 25N H0VDY Y =
DB ONEBREZITNWEEZTWS., £, &
TR MEHERE L TANZERD ARC Z 27 DIEE
ROZUTOVWTHERZITVWZVWEEZ TV S.
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image_reflection [ ——
image_expansionf
image_rotation |
associate_colors_to_colors [————|
image_repetition [
summarize [——
image_filling [
remove_noise i —
take. negatlve‘
pattern_modification
pattern_intersection [
measure_area [I——————"
associate_images_to_numbers
take_complement,
pattern_expansion [ —"
separate_images [FE——
pairwise_analogy
recoloring [
color_palette [E_—
image_resizing .

connect_the_dots F e
pattern_repetition
detect_wall
Crop
contouring [—
gravity [E—
separate_shapes p—
size_guessing,
associate_colors_to_numbers E——
pattern_completion S —
color_guessing
draw_line_from_point
diagonals e
direction_guessing [
pattern_moving M
rectangle_guessing mmmm—
find_the_intruder Ml
x_marks_the_spot
associate_colors_to_bools,
take_maximum s
detect_grid
loop_filling M
out_of_boundary,
pattern_juxtaposition e
pattern_resizing,
pattern_reflection s
pattern_rotation
bring_patterns_close
background_filling
0

. gptdo
W claude3.5
ol-preview

20 40 60 80 100
Accuracy (%)

6 HXZDIEEH (3-shot)

B BEEDRRIEETIDRED
Gk

image_rotation D X 7' D3 W\7e & 2 7 D% X 7,8
IR

Examples

-
M -
- I

Test Case

- -

a)BED XX IF  (b) ETILDEEE (3-shot)

Correct

GPT-40

Claude-3.5

- i ol

B7 [EfEDR 276 ETILOMRE.
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Examples

=
m) GPT-40
=

Test Case
» r) o1

(a) 180E[EEZ R X 7 (b) ET /L DERZE (3-shot)

B8 180 EEIEZD & X 7Y EFINLDIRE.

C AA7ay7hk

EERICHWE AN 70y 7 2K 9IIRT. ol &
FZOWTIE T AT AT ary 7 b (REDHEE)
FARTOWRY., Fay 7 NAORIFITE G Z A
NHBTEMUEFRITH 2. Tr>r 7 bOERIC
%72 Y Guillermo D kaggle @ notebook [17] & ZE 1T
L, ATy S M2 EH L.

You are a helpful AI assistant. Your job is to solve tasks from the Abstraction and
Reasonlng Challenge (ARC).

The user will present you with sample input and out ut grids for each task.

The puzzle-like inputs and utputs present a grid where each square can be one of ten
colors. A grid can be any height or width between 1x1 and 30x3@.

The background of the grid is typically colored with

The mapping between numbers and colors on the grid is as follows:

0 : black
1: blue

2 : red

3 : green
4 : yellow
5 : gray

6 : magenta
7 : orange
8 : sky

9 : brown

The tasks from ARC are based on the following priors:

- Objectness: Objects persist and cannot appear or disappear without reason. Objects
can interact or not degendmg on the circumstances.

- Goal-directed: Objects can be animate or inanimate. Some objects are "agents" -
they have intentions and _they pursue goals.

- Numbers & counting: Objects can be counted or sorted by their shape, appearance, or
movement using basic mat ematics like addition, subtraction, and comparison.

- Basic geometry & topology: Objects can be shapes like rectangles, triangles,
circles which can be mirrored, rotated, translated deformed, combined, repeated, etc.
Differences in distances can be detected

Image 1: <image>
Let's see if you can solve this simple ARC task. These are one 1nput grid that define
the task. A % can be any height or width between 1x1 and 30x30.
Now you should output the converted grids by recognizing the pattern from the
examples and applymg the pattern to following test cases. Image 1 visualizes the
following input

## Example 0
### Input

### Output

“grid
000077077
000777777
000077077
077077077
777777777
077077077
000077077
000777777
000077077

Image 1: <image>

Let's see if you can solve this simple ARC task. These are one input grid that define
the task. A % can be any height or width between 1x1 and 30x30.
Now you should output the converted grids by recognizing the pattern from the
examples and applymg the pattern to following test cases. Image 1 visualizes the
following input

## Test case
EALLY

B9 ANK7er 7+l
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