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Motivation

B What’s missing in current benchmarks?
Not real-life (expert / synthetic tasks)
B The tasks in existing benchmarks are not commonly encountered in everyday reasoning
Limited reasoning types
B Current benchmarks fail to include multi-image inputs that span a diverse range of reasoning types

Health & Medicine 4 17
Question: You are shown subtraction <image 1>, >/ 1 |64\3
T? weighted <image 2> a?nd T1 weighted axialh 11\ ? [216/ 8
<image 3> from a screening breast MRI. What is the
etiology of the finding in the left breast? 8 2
Options: . .
Al uestion: Find the missing value
(A) Susceptibility artifact . 31 this math puzzle. &
(B) Hematoma Solution:
(C) Fat necrosis (D) Silicone granuloma (5-4p=1
— : : (7-3)=64
Subject: Clinical Medicine; Subfield: Clinical (8-2) =216
Radiology; Image Type: Body Scans: MRI, CT.; Similarly, (11 - 8)3 = 27.
Difficulty: Hard So the missing value is 27.
Answer: 27



Our Solution: MMR-Life

B MMR-Life Benchmark

2,646 questions

19K 1images

Real-life scenarios
Multi-image reasoning

Broad Reasoning Types Reasoning in Real-life Senarios

2 Abductive Deductive

Multi-hop Attribution, Composition Deduction,
Interaction Aftribution... Step Deduction...

(® Analogical ‘2 Inductive

Similarity Inference, Feature Induction,
Relation Inference... Disease Induction...

Rt 'l& GPT-5: Look at the couple on the
#5| rignt side (man holding a white

| jacket and woman in a pink coat).
Ih image 4 they are far back on
the right aisle. In image 2 they
are closer fo the center. In image

1 they are even nearer to the palm
In image 3 they are at the front J

m Causal & Spa'l'ial right, closest o the camera. The
s man in a pink T-shirt also moves
Multi-hop Prediction, Position Estimation, forward from image 4 to image 2

Q: What is the correct temporal

sequence of these images? and then is gone by images 1 an

3, consistent with this progression.
(A) 3-1-2-4 (B) 3-2-4-1 (C) 2-3-1-4  Thus the correct chronological
(D) 3-2-1-4 (E) 4-2-1-3 sequence is 4-2-1-3. #Answer: E

Counterfactual... Route Planning...

o"_*-l-em oral Timeline Reconstruction,
C P Sequence Prediction...
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Task Design

B Broad Reasoning Types

We cover 7 distinct reasoning types, which broadly encompass the reasoning abilities necessary for
everyday situations.

Abductive Causal Deductive Spatial
'---------------.---l P s s s e e s s - - pemmssmsmmemmmmmmn | ey, T T T T TS e —— T
E Q: Why does the girl | PY | Q Given that the '@ Iwantto i EQ: What were the rofation !
1 open the fridge? | | 4 ! silver cube hit the ' make Lemon ' S 1 angles of the camera? '

Please choose the i | si i 1 5y i g i |
E vtdenild ! 1 silver bG'J)' what is the ! Drizzle Cake, ' 1(A) Clockwise 45°, then !
' P : i sp® s 1 oufcome? | please choose i iclockwise 45° '
: (A) To get snacks to eat. ! | (A) The gray cube came ! the correct order. i - 1(B) Clockwise 30°, then !
! (B) To gef ingredients | N e, ! \ f | clockwise 45° i
i for cooklng. . i | 1 e® | (B) The green cube moves | | (A) 6-2-1-3-5-4 i 1(C) Clockwise 45°, then H
i (C) To refrieve an ifem. 1 ' (C) The brown ball moved 1 (B) 6-5-1-2-3-4 ] \clockwise 135° '
i1 (D) To check ifs contents 1 ' (D) The cyan cube moves ' (C) 6-1-2-3-5-4 ' "/ 1(D) Counterclockwise 45°, thent
! for her kifchen fask. ! 8p & ! (E) The green cylinder ! (D) 6-5-1-2-3-4 I Icounterclockwise 45° |
' (E) To prepare for : ! comes in from the left 1 (E) 6-1-2-3-4-5 ! 1(E) Clockwise 30°, then E
1 ) |
| 1

related activity.

Image Type: Domestic Life
Sub Task: Human Activity Aftribution

i corresponds fo
§ | the analogy
! between the last

Image Type: Physical Phenomenon
Sub Task: Muft-hop Casual Prediction

I .
1 should appear in
! the next position.

Image Type: Daily Dining
Sub Task: Recipe Step Deduction

Image Type: Everyday Objects
Sub Task: Camera Rotation Estimation

next moment
from the options.

Analogical Inductive Temporal
______________________ S R
Q: Choose a (A) ;\4 @ % i
fourth animal - . — i
X Q Given the Q: Please choose / !
¥ image such that  (g) m & | sports displayed, I et (B) !
1 the analogy i ! determine which g =Ty i
i ) < - ! most likely to 3 1
- | between the first o B . i f h © |
i two images 2 | STCTNITE % appear af the = i
! 59 i provided options Y !
1
Ay |
1

i two images. (E)

Image Type: Natural Creatures
Sub Task: Animal Relation Inference

Image Type: Sports Activities
Sub Task: Animal Relation Inference

Image Type: Traffic Scene
Sub Task: Driving Sequence Prediction



Main Results

. MMR-Lif e is C h allengin g Model Abd Ana Cau Ded Ind Spa Tem Avg

Human 79.76  57.65 75.00 70.59 63.41 7976 79.76 72.28
GPT-5 only achieved an accuracy of 58.69% . Closed-source & Thinking

GPT-5 5375 7887 41.06 80.14 7832 1725 41.70 58.69

Gemini-2.5-Pro 5440 7377 3699 7943 73.66 2510 35.79 56.86

Gemini-2.5-Flash 4625 7518 3422 71.63 73.66 2392 30.81 53.10

. . 04-mini 4137 7359 2738 7128 68.07 1922 3266 50.49

All models perform pOOI‘ly mn spatlal GPT-5-mini 4495 69.72 3232 7518 6876 12.16 29.52 49.77

reasoning, with the hlghest accuracy belng only Claude-Sonnet-4 36.96 60.92 44.11 67.02 56.64 1569 2823 45.32
O/ T _____ Closed-source & No Thinking _ _ _ _ _ _ __ __ __ _ _ __

25.10% GPT41 4430 7130 2243 6738  70.16 13.73  27.31  48.15

Claude-3.7-Sonnet 33.55 66.55 3536 5993 59.67 2078 26.01 45.09

GPT-40 4691 65.67 2586 5142 6620 1137 2601 44.75

GPT-4.1-mini 3290 61.62 30.80 52.13 6527 1647 30.63 44.10

. . 1040 Open-source & Thinking

not show improved reasoning capabilities VL Relhinker 728~~~ 3648 5088 33.08 3603~ 5758~ 1569 ~ 2159 ~ 3968 -

QVQ-72B-Preview 31.27 4120 38.02 47.87 3124 14.12 1642 31.14

MM-Eureka-Qwen-32B  26.06 41.02 25.10 47.52 2797 16.08 17.34 29.02

MiMo-VL-7B-RL 38.76 25.88 28.14 60.99 2494 1412 19.19 28.68

Keye-VL-1.5-8B 19.87 2130 2395 14.18 20.28 13.73 23.62 20.22

Skywork-R1V-38B 22.15 1039 16.73 2376 11.89 9.80 11.07 14.13

Open-source & No Thinking

" Qwen2.5-VL-72B 3550 5546 3536 52.13 5548 1294 23.80 4021

Gemma3-27B 35.18 5792 36.88 31.21 60.61 1294 1827 38.32

Gemma3-12B 25.08 50.70 17.11 2730 4242 1020 15.87 29.52

Qwen2.5-VL-32B 2345 4278 2129 50.00 2727 1569 1624 28.61

Qwen2.5-VL-7B 26.06 3574 20.53 2092 3893 941 12.18 24.68

InternVL3.5-30B-A3B 45.60 19.19 3346 36.52 1445 1216 1439 23.09
InternVL3.5-8B 3518 1144 18.63 3404 11.19 1490 16.61 18.67




Thinking Budgets Analysis

B Longer Thinking Is Not All You Need

Longer thoughts do not lead to better performance for all reasoning types
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Figure 5: Performance comparison under different thinking budgets.



Reasoning Methods Analysis

B Failure of Enhancement Methods in Larger Models

As the size of models scales, the average performance difference between other methods and
CoT consistently decreases

Model Method Abd Ana Cau Ded Ind Spa Tem Avg (A)

CoT 26.06 35.74 20.53 2092 3893 9.4] 12.18 24.68
SC@8 28.01 3944 23.57 25.18 4545 1098 13.10 27.85 (+3.
BoN@8 27.64 44.72 2281 2553 48.02 1333 13.10 29.54 (+4.86
GRPO 30.62 4049 21.29 28.72 4359 13.73 11.81 2823 (+3.55

Qwen2.5-VL-7B

CoT 2345 42778 21.29 50.00 2727 15.69 16.24 28.61

SC@8 26.06 4542 2395 51.77 28.67 1647 1790 30.57 (+1.96
BoN@g8 25.78 4489 19.39 5532 3054 1647 19.56 30.97 (+2.36
GRPO 2298 4296 28.14 4965 30.77 1490 19.19 30.29 (+1.6%

Qwen2.5-VL-32B

CoT 3550 5546 3536 52.13 5548 1294 23.80 40.21

SC@8 35.18 56.16 35.36 52.13 5478 1294 2435 40.33 (+0.12
BoN@8 3420 53.35 3270 51.77 56.88 13.73 24.72 39.80 (-0.41)
GRPO 3648 50.88 33.08 56.03 57.58 15.69 2159 39.68 (-0.53)

Qwen2.5-VL-72B




Error Analysis

B Error Distribution for SOTA Models
Reasoning errors dominate at 32%

Other Error

Perception Error
3%

9% Understanding
Error

4% Other Error
9%
Perception Error

Understanding 18%

Error
18%

Knowledge Error
Reasoning Error 18%
K 32%
nowledge Error
16% Reasoning Error
32%

Abstraction Error
19%

Hallucination Error Hallucination Error
3% 5%

(a) GPT-5 (b) Geimini-2.5-Pro

Abstraction Error
14%

Figure 8: Error distribution over 140 errors for
each model on MMR-Life.



Conclusion

B Takaways

We propose MMR-Life, the first comprehensive benchmark for evaluating
multimodal multi-image reasoning in real-life scenarios across seven reasoning

Through an extensive evaluation of 37 state-of-the-art MLLMs on MMR-Life, we
find that existing models struggle considerably in real-life reasoning, especially in
causal, spatial, and temporal tasks

Based on MMR-Life, we conduct an in-depth analysis of current MLLM reasoning
paradigms.
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