Ol SpatialScore: Towards Comprehensive Evaluation for Spatial Intelligence
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Contributions Data Construction Quantitative Comparison

. : : . . . Data Types Input Modalities QA Formats Methods | Overall | Rank | Mental. Count. Depth. View-Rea. Obj-Size. Obj-Loc. Obj-Dist. Obj-Mo. Camera. Temp-Rea.

° . Dataset Publication : : #Tasks | #Samples
SpatialScore: the most comprehensive and diverse spatial intelligence benchmark Real Simulated AIGC | Tmage Sequence Video | MCQ Yes/No Open p —

P —~ ; . Tty . SpatialBench [44 EMNLP 2024 X X X X X )( ) 271 Blind GPT-5 (Text-only) [12] | 30.62 - 1879 2034 29.36 40.81 31.05 45.34 2420 25.54 32.01 2647
to date, CcoOmprising SK challeng ing samples spanning 30 distinct tasks , Q pe [44] x x x X Chance-level (Random) 2829 | - | 2371 2280 2288 3184 3029 3859 2406 2506 2879  28.68
. o . . SpatialEval [81] NeurIPS 2024 4 4,635 Human-level 8660 | - | 9687 8972 8233 9215 8518 8164 7896 9446 8689  84.19

* SpatialCorpus: a large-scale training resource with 331K multimodal QA samples VSI-Bench [98] CVPR 2025 X X | X X X 8 | 5156 Small-scale models (1B~4B)

: : : : RoboSpatial-Home [72] | CVPR 2025 X X X X X 3 350 InternVL2.5-1B [15] 3166 | 13 | 3020 3842 2226 3229 3229 5108 2512 2602 2776 2574
for supervised fine-tuning (SFT) on spatial understanding tasks; 3DSRBench [56] ICCV 2025 X X X X | 4 | 2m InternVL3-1B [114] 303 | 12 | 2685 4769 2474 3206 3406 5753 2402 3229 2571 1985
, InternVL3.5-1B [87] 33.55 11 31.10 40.27 3347 30.72 30.95 53.08 26.72 24 .82 29.43 2941

: STI-Bench [42] ICCV 2025 X X X X X X 8 2,064 :

PY . ) '_ - _ Qwen3-VL-2B [5] 41.41 5 35.35 52,74 34.64 35.65 49.69 61.69 35.42 38.80 30.59 39.34
SpatlalAgent° a multi asg ent Sys tem with 12 percep tion tools that Supp orts Plan VLM4D [113] ICCV 2025 X X X X 4 1,816 Qwen2.5-VL-3B [6] 3692 | 8 | 3221 4607 3307 3453 3848 5653 2973 3759 3059 2426
Execute and ReAct reasoning, enabling substantial gains in a tuning-free manner; et e oS 8| Bee haceThimker3B[13] | 347 | 10 | 7% 620 64 408 %8 476 w7 Be w6 26

g: g g g ’ MIRAGE [47] NeurIPS 2025 X ; X X X i 3 1,710 SpatialThinker-3B [7] 3716 | 7 | 2975 50.79 3745 37.22 31.69 58.97 31.87 35.18  30.08 22.79
o . . . SPAR-Bench [110] NeurlIPS 2025 20 7,211 VST-3B-SFT [101] 4737 | 2 | 2573 4845 53.11 45.74 53.02 61.41 42.35 60.48  35.35 50.74
e Evaluation: extensive assessments over 49 r epres entative MLILMs reveal d s v X X X X X X ’ VST-3B-RL [101] 4804 | 1 | 2461 5238 5175 4372 54.16 61.84 4303 6289  38.95 4743
SpatialViz-Bench [86] ICLR 2026 12 1,180 . ) T s
- al intell SR l10 | ICLR a6 x| x x x| | i pubsicaiy a5 s on X8 en (Gl o 0w Al e
_ - ] -VL-4B [5 . 37.81 . . . . . . . . .
substantial gap between current models and human-level spatial intelligence. Ot 15 IR 200 % % | s | 13 Quen3 Va8l 1200 | 4 3781 4822 3768 %475 4820 5940 340 01 3406 382
mniSpatial [33] ’ |
= InternVL3.5-4B [87] 37.81 6 34.23 4040 40.97 34.75 29.59 60.11 31.15 38.07 30.46 34.19
. . SpatialScore (Ours) CVPR 2026 30 5,025 Middle-scale models (7B~14B)
S p atl al S c O re B e n c h m ark Ove er ew LLaVA-1.5-7B [49] 25.32 19 2058 2164 2934 22.42 22.25 47.20 14.43 24 58 27.63 2.21
1. MetaData Collection 3. Repurposed 3D Data 4. Integration & Curation © SpatialScore Eli;’i?;‘i"%‘}?im [35] iggg 195 ﬁggg ﬁ-zg igﬁ g’g-gé jﬁ-gé gggg i‘-g; ig-‘éfl’ ggéz ;2;2
= = 1) » . . P . . . . u u .
T I e 5 Counting 3 Depth TR 2 Obj = Distance [alc] Multi-choice samp]es 2.3K repurposed QA pairs 5K challenging Samples Cﬂvel'illg 30 tasks in 10 categﬂl'ies SPHCER‘?B [ﬁ’_‘;] 43 .36 6 44.74 51.13 45.31 37 .44 48.48 58.39 35.98 45.06 33.03 31.62
e P, rrreerrrrrre rrrT eaton: s el ER Qucton: Wit is e i oo b 1| | oo || IO - SNOHSODGEGENL ;- [CEERN! VST-7B-SFT [101] 5006 | 2 | 3937 5400 5367 4305 5291 6327 4644 6265 3972 4596
e . sl (r'e spcmt a1t |§ B i botorcon the wooden able mage 10 the second? —— p —— f - i j (Spaual Map { | SR | | SNISSRENTE . | VST-7B-RL [101] 52.47 1 4139 5492 56.80 50.00 55.48 64.56 48.65 63.37 42.80 45.59
:E;:rlsunlegg;rﬂle meters, predict the deptil H E &| and the bed frame near the camera? igég[f,'is.:égi,z?zséjéi},lll;-t[}i.zl‘fsi] —_ i Qzat;jiaf; :z chV 3[;)SR§?:21? EH;SI_E[::;E i i Maze Navigation i i.___R_e_li‘Eiff_Izi_SEiIEi__.; i Camera Extrinsics E SpatialThinker-7B [7] 40.83 8 39.82 4946 444l 34.75 41.88 59.40 33.13 44.34 31.36 23.90
A s e o |punchedpaper? |SUUSEEENENS ESSRSS B =) of the bag (blue point). B g o i sp;i:e-l 0 BLINK RoboSpatial i i Cl STl cyRiD SO | r{_ Object Motion 4 ameralviotonE | SpatialReasoner-8B [57] 36.31 16 | 36.02 4121 36.12 36.32 34.63 53.23 28.00 33.73 31.75 26.10
Question: How many chair(s) aro in this room? .4 e sy iaor, | |3 e RAGE MMSII-“B”:n“CIh {1 SpaceFolding H " poifrocking i Homography Matrix | InternVL2.5-8B [15] 39.63 | 11 | 4027 4585 4539 3543 4525 5882 3407 2771 2853 2831
Answer: A. B Answer: 1.0 meters. | % Answer: 1.24 meters. P ol oo s | || ovoBonch  RealWorldQA  OmmiSpacial || |1 20ADRotaton H o ouivetion | InternVL3-8B [114] 4157 | 7 | 3781 5195 3946 3879 4305 6413 3602 4169 2995 2831
: Lo | || STiBench VIMAD SITE-Bench | I | Velocity Estimation || LcIporal Reasoning}-+ InternVL3.5-8B [87] 3775 | 12 | 3848 4264 4125 3139 3329 6083 3227 3639 3239  13.60
6 Cantera Bose & Motion e < = | R .} | || Ceunting LT'\?-'"}Z""'-""FJ | NavigationRoute | Qwen3-VL-8B [5] 4548 | 3 | 3826 5035 47.12  37.67 5212 6112 3722 5590 3419 4154
- Question: Is the | 3 {  Object Counting """ === 11  Appearance Order ! LLaMA-3.2V-11B [29] 3513 | 17 | 4072 4781 3896  36.55 2598 5194 2533 3398 2905 1728
c P N ceers foping et 2. QA Pairs Construction 63,557 candidates i Video Counting ~|! V“’(‘)‘;,"cfft’?"t“’c : LLaMA-3.2V-11B-CoT [95] | 37.51 | 13 | 28.64 3971 4051  35.87 4798 5452 3184 3177 2918 2574
Y B - or right! ~ ! g - Af 1entation ! -4 Object Localizati o 1B AC
Question: What direction is the train moving towards? a ' a N & < i3 = k i kﬁ A.left; B.right | 8) GPT auto-filtering & Manual Verification !'-fj'o'u'n't"fl'tll'fisl'afl'o'n"J :[““(-)Lgf:c_t_s_i_z;“ F 4 O‘!:j::t Eli?siit:lzn |- i ;;:li]}aiﬂl%$3g?ll 3] %gg; ;g gigg gg?i gégg iggg ﬁgg gzg? Eig %gg; ?g;g 213;8141;
A. 10 train there; B.right; C.left; D.not moving Aliswer: B pight e {Dosstis setence sl descbe 5. Data Simulation r{ Depth Estimation |11 RelativeSize !} 2D Localization | InternVL3-14B [114] 4489 | 4 | 4452 5305 4292  37.89 4886 6284 4086 4337 3535 3529
Answer: C. P OTEETE N e e B —— Yo | RelativeDepth i AbsoluteSize !} 3D Object Detection | InternVL3.5-14B [87] 4388 | 5 | 45.64 4663 4166 4036 4695 6456 3682 4265 3560  29.04
7. Temporal Reasoning 8. View Reasoning 9. Object Size 10. Object Localization . S v :‘___f_b_S_O_h_lt_e_l_)fg_ﬂ}____i | Size Compatibility | i____§1_)a_lt_ifl_{’9§i_ti_0_n_ i Kimi-VL-16B-A3B [76] 40.10 10 29.08 5332 38.25 41.03 45.17 59.11 35.85 43.61 27.38 25.74
T e Question: Which side of | Question: Can the toddy bear fit Question: Detect the speaker D VIR o oo - Upen-ended QA samples Combination Kimi-VL-A3B-Thinking [76]| 37.06 | 14 | 3020 4070 3203 3543 4574 5237 2822 3277 3316 33.82
! : s : 3D box) with format: [x. y, d TEmELIITIET: e ) i .
e Pkie $Z I\:;E:es:;;clsci ;1 ‘f"aclng }zﬁ of the media console? 5= i’ . s?z?, ‘;’1 siz:nznztizg](, y R S——— - 'EE‘Z?Q gpa_nga;e 13111;":“ and - 58K rendered data CEG’? @ SpahalCorpus Large-scale models (30B~78B)
..................................................... 0\ ; NSWer yes or no. 1 4 T v E + peltiing T D space =" & - a = | Which image corresponds | -
B AR R A A. Front; B. Left; C. Back; e remies Pertubation Tiwis | | BadpRO nciron RN [l Il ] I il | — | 331K QA pairs covering both real-world and simulated scenes Qwen3-VL-30B-A3B [5] 5071 | 3 | 4631 5886 4849 4798 5652 6643 4073 5952 3920 4559
A T A B: Ton backe, 1 Tonriiaht D. Right Answer: Yes. B.L.L CL.L D.[.] - ek o Qwen2.5-VL-32B [6] 4723 | 8 | 4541 5038 5228  39.46 4925 6184 4035 5614 4023  29.04
Answer: B. Amy er: B Answer: A. Qwen3-VL-32B [5] 54.11 2 4340 61.16 51.80 50.22 59.53 69.58 50.94 66.75 41.26 47.79
InternVL2.5-38B [15] 45.60 10 43.62 5298 5271 37.67 50.47 62.70 39.16 50.84 35.09 21.69
InternVL3-38B [114] 48.95 5 4564 58.06 49.10 42.15 50.61 67.58 41.04 57.83 39.46 33.82
InternVL3.5-38B [87] 45.74 9 40.27 4398 48,58 40.13 52.95 62.84 39.31 48.19 39.72 29.04
LLaVA-OneVision-72B [38] 43.29 11 37.58 5157 5145 38.57 50.24 62.12 31.84 37.59 38.43 19.49
Qwen2.5-VL-72B [6] 48.42 7 53.69 4949 56.23 36.10 50.91 62.55 38.42 59.52 42.93 2243
InternVL2.5-78B [15] 48.71 6 5145 5415 5461 43.50 53.68 62.84 41.67 52.05 39.20 25.74
Question: What is the vertical gap between the refrigerator and the cabinet above it? Question: Given images before and after spatial transformation (rotation, translation), predict InternVL3-78B [1 1"1] 50.67 4 50.34 59.19 48.74 45.74 50.32 65.71 42.50 60.48 41.52 43.75
! “;- ~ | Ground Truth: 11.0 centimeters. the type and magnitude of the transformation, from the following choices. Question: Compute the homography matrix between Question: Consider the real-world 3D location of the Qwen3-VL-235B-A22B [5] 56.63 1 57.27 65.19 54.04 52.47 59.90 70.01 50.40 69.40 42 .80 49.63
' A Lo { . -~ g . A: {"rot_angle": 159.25, "trans_dx": -126.35, "trans_dy": -17.55, "scale": 1.50} c 0 c o c 0 g 0 g 9 . :
i;;z;t::ﬁ:;:; (1):?01;::;;& e it b thereffcrator and e cabiet i S wiioomyRunyril g g sl il:'e given two 1ma§s. Select the corrgf:t choice. oAb] el::ts 1;1 the image. Which object is closer to the camera? Proprietary Models (Commercial APIs)
I will estimate the height of the cabinet and use a coarse-to-fine approach fo C: {"rot_angle": -134.67, "trans_dx": -30.71, "trans_dy": 31.00, "scale": 0.97} = L [ EPOY I R SO =25 | P I O RN | Qo2 1 P O B RO | (A) bicycle. Claude-4.5-Sonnet [4] 4568 | 4 | 51.01 4967 4733 3991 54.08 53.66 38.68 4699  36.12 41.18
_ & T T s T ol s G g D: {"rot_angle": 32.17, "trans_dx": 62.49, "trans_dy": 36.46, "scale": 0.83} D: [[1.12 0.03 158.94] [0.14 0.99 -24.46] [4e-03 4¢-05 1.00]] , (B) vacuum machine Gemini-2.5-Pro [18] 56.37 3 73.29 64.04 51.15 46.41 58 .24 66.52 46.93 57.84 48.78 56.25
_ <Execution-I>: "action": [{"name": "LocalizeObjects", "arguments": {"image": Ground Truth: C. [ e e e R i 1 ;-----------------_-------_ ------ o O R S EESS i Gemini-3-Pro [28] 60.12 1 70.40 62.99 58.15 62.44 60.02 64.20 49.50 71.12 51.37 59.93
' "image-0", "objects": ["cabinet", "refrigerator"]} } ] SpatialAgent-Intern-PE: i ¢plan: Plan: [{"name": "MatchImagesSIFT", "arguments": {"1mage": ["1mage—0", i E ‘pobs: To determine which Ob_] ectis CIOSCI’, I need to estimate the depth of each i GPT-5 [{}2] 58.13 7 78.08 57.59 55.13 54.04 5922 67.39 45.01 5711 50.90 62.13
<Observation-2>: "regions": [ {"label": "refrigerator”, "bbox": [9.52,777.3, 87471, <f”ff'">= "plan": [{nﬂme "Mat:hhnagfsnsmff"s "arguments": {"imﬂ_gfi*"["imagc-(’";"imﬂgﬂ- i "image-1"], "num_keypoints": 1200} }, {"name": "EstimateHomographyMatrix", i i_?lfi?‘jfP_’ii_n_%_t?_e_Es_tfi‘l‘_‘f?f)_'ﬂ?‘ft_]?_e_lf‘_llf??_l;_________________________________________i -
Q?EOSS]}., {"l;:ﬁ‘l;: ﬂcabmct"é "bboxl'l;[gzﬁg, 25:2?, 1293.01, 9?]1]}] 1 L nmn_Eu?ypomt; : 1200} }al{]name : fStlm.at:HoggﬁrapthatElxo’,},Zig}l;mcnts : : "arguments'h {"image": ["image_()": “image_l" ]3 "nllm_key-pointsﬂ- 1200’ i e e e e e e e e e e e e -
LLaVA-OV-7B: 10 inch <Execution-2>: {"name": "EstimateRegionDepth", "arguments": {"image": "image- "image": ["image-0", "image-1"], "num_keypoints": , "ratio_th": 0. Y ". I 1 = "action": [{" o G i 1 W W gum ". 1y g . . . . X . . X
Qwinz_SVL_m 10 incher ; 0", "bbox": [926.96, 267.27, 1293.01, 9i1_1]} o : : Z“:;:"}I";ﬁf g ; <Execution>: MatchlmagesSIFT: {"matches": [[..., ...], ...]}}; EstimateHomographyMatrix:  'ratio_th":0.75,3] T .‘f?fr’l‘;;e 30 tfz I;jeﬁs.l,l, ﬁcyijlmf;sgfg ::1];)(?111):1?&:‘,'];?] ents": {"image ! Methods | Overall | Mental. Count. Depth. View-Rea. Obj-Size. Obj-Loc. Obj-Dist. Obj-Mo. Camera. Temp-Rea.
. . " " . wen2.5VL-7B: B. 3 3 ) ) g g e e . ' Vo : ’ -
S e X a4 i ittt | ) X B0k a0 et et T e iaehmag ST et [T00 07 30 S0 o, ] | e L e Quens-vL
Qwen2.5VL-72B: 5 inches <Execution-3>: "action": [{"name": "Terminate", "arguments": {"answer": "**0.1 Z&:Es?zrzﬁ ‘é' X .. The scale factor can be approximated by ...... Using these values, we can compare them i ...]I}};  EstimateHomographyMatrix:[[1.12, 0.03, 159.85],[0.14, 0.99, -24.10], | E ‘pobs:_ risﬂlts : ["{ object": "bicycle", "depth": 1.5 meters}, { (?b-]e_Ct - vacuum ; Blind (text only)| 28.10 2729 1120 27.48 25.34 42.99 32.71 25.81 21.69 30.46 20.22
InternVL3-78B: 5 inches {meters) **"} ) IfernVLAT8E: A ne TS provided. options to determine the correct transformation parameters. E_[_ZEE::(_)Ea_, _A:E_’:(_):j_’_1_'_(1911_______________________________________________________________i i machlne;h, df}fﬂl;'. 1% meters}] Therefore, the vacuum machineis closerto the E Zero-shot| 4252 | 37.81 4822 37.68 34.75 48.20 59.40 33.40 53.01 34.06 38.24
~Final dnswer=: 0.1 meters. ~rimal dnswer=: €. s The provided homosranhy mattis from the ool excentionior | D e e One-shot| 44.03 | 3826 4876 4187 3475 5231 6141  36.09 5253 3586  33.09
O O T L T T T LT T e . . . . L } rsum’ ' i Attt - Two-shot| 45.66 40.27 51.32 43.25 34.75 51.88 62.84 37.14 57.59 37.79 36.03
i lM i ¢ e | K Cromn Truthe 150 contimeters, St i e i %'12’10'033 15}19 851, [0. 14:1, 0.99, -24.10], [4";"03’ 431105’ 1-00]1 O Therefore. | | -Peneet Taction’: [{"name”: "Terminate”, "arguments”: {"answer: "(B)}}], | Four-shot| 4659 | 43.85 5178 4516 3565 5370 6456 3819 5639 _ 3599 4191
| - ' N T : I The values 1n the estimated matrix are very close to those 1n option D. Therefore, E ____________________________________________________________________________________ . :
'~ A & SRy _ | option D is the correct choice. l !-¢sum: Based on the above observations, option (B) is right. | G SPatlaICorpus ey | st || Gt 22n | SUR SEHES gt = L Sl 2 wdils
! ’ SpatialAgent-Qwen-PE: e e e e e e e e e e e e e e e e e e e e e e e ) e . J w/ SpatialAgent-PE (Ours) | 48.93 56.15 54.98 45.83 36.55 54.70 62.41 36.68 60.48 41.90 38.24
: _ <Plan>: "plan”: [{"name": "LocalizeObjects”, "arguments™: {"image": "image-0", w/ SpatialAgent-ReAct (Ours) | 50.30 46.53 5346 51.75 39.01 50.51 58.11 39.20 53.25 59.00 42.28
EEEEn -'-- A S S S BN EEEEEEEDN FEE EEE . IS EEEEEEEEEEEER _- . N ] I'Objec:ts": [“Stﬂﬁl", "Chair"]} }’ {"narﬂe": "EStimatcObjeCtDepth"’ "argumentS": {"image": - 1 1
0 Iﬁ N S o e "image-0", "bboxes": [[598, 1228, 733, 1436], [416, 1228, 551, 1436]], (a) Plan-Execute Parad1gm (b) ReAct Paradlgm Qwen3-VL-8B
uestion: 'ow 'many o - L ) o ) ) "indoor_or_outdoor": "indoor", "mode": "center"} }] . . — .
table(s) are in this room? <Obserw'mon-1>: I 1uvvlll use the LocahzeO'b]ectsv tool to detect tables m. each lma.ge. <Execution>: "execute": [{"name": "LocalizeObjects", ...}, {"name": General Pel'ceptlon MOthll & Tl‘alleOI'I[l POSC & Geometry Auxﬂlary Tools Blind (text OI'IIY) 30.73 21.70 17.21 28.78 30.49 42.30 45.77 28.25 20.72 31.75 20.59
Ground Truth: 5. <Execution-1>: "action": {"name":"LocalizeObjects", "arguments": {"image": "image-0", . N NN OSSOSOy puntusinpuiotg iy fhdphupuip SSUPRPRPS | FRYRA et e e e | T S Zero-shot| 45.48 | 3826 5035 4712  37.67 5212 61.12 3722 5590  34.19 41.54
"objects": ['table]} } | o <Thinking>: The tool \"LocalizeObjects\" can help us locate these objects. However, () L : , . ot - @ . . A . One-shot| 46.26 | 41.16 51.71 45.83  39.46 52.64 61.26 38.74 5639  37.53 34.19
gi:;:;;:-;}l; t3wo¥ ng:e;:fmm;;z.‘}': T;f:f ‘E ;egj‘l;ms ‘[CEE l:b:;.: t:.l:l.c ,"bbox": [..., ..., ..., . H]} za::;;(\)fz:?]: :S{;T:r ; since the image does not provide precise measurements, we will assume the | L _J Lﬂcallzatlﬂll COlllltlllg T '::':C’) Optlcal FlOW Homography : | {\ Illtl'lllSlCS Ol'lentatlﬂll | I @ Tel'mlllate i TWO-ShOt 47.61 41.39 54.01 48.97 40.81 53.81 60.11 38.54 61.93 38.17 38.60
R e "";" _ TYARONIZE oo SEXCCHTION- _ . ’ ' coordinates represent the centers of the stools. We can then calculate the Euclidean I r - _ | 1 _ | F -shot| 49.00 47 87 54.35 49 .64 39.01 56.76 64.13 39.56 61.45 36.76 41.18
InternVL3-8B:2 )  <Observation-9>: Counting the number of tables detected in each image, I can determine the InternVL3-8B: | meter X ... . L _ . I . . @ = . . . . T . I _ . our-sno . . . . . . . . . . .
LLaVA-OV-72B:2 % total number of tables in the room. LLaVA-OV-72B: 0.5 meters ) ::::;’;:l:’e i:;:"t;:“t;op;g: Cli Si;:gi::e pﬁ‘:f;ilz‘l’frf;’aﬁfm S I Segmentation K>, 3D Detection : : %f — Point Matching @ Extrinsics j; "1 Depth 3D Distance | : SelfThink : w/ SpatialCorpus (Ours)| 54.71 | 57.27 5267 64.12 36.77 56.81 60.26 49.50 64.34  53.73 44.85
Qwen2.5VL-72B: 1 Y <Execution-10>: "action": [{"name": "Terminate", "arguments": {"answer": "8"}} Qwen2.5VL-72B: 1 meter ¢ <Final Answer>: 182.0 centimeters. xpp " ' e e L T TP M S N N N R R R R T L | D I w/ SpatialAgent—PE (Ours) 52.75 50.11 54.48 54.44 43.50 58.72 64.13 43.57 61.45 48.71 43.38
InternVL3-78B:3 X <Final Answer>:8. InternVL3-78B: 12 inches X ( C) Sp atial A g ent Toolbox w/ SpatialAgent-ReAct (Ours) | 53.81 4430 5349 54.21 45.74 56.52 62.84 43.67 60.96 58.10 51.84
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