AIR-VLA: Vision-Language-Action Systems for
Aerial Manipulation
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KR 7 AR 2R A Sz B Y
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n0 . EAEANLEA RN
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FEARTHLES N 58 AT AT 55

o0 R FE

£ Flow Matching (JitVLHC): XJ& n0m RIPIFORFF . LS8 (40 OpenVLA) 18T
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. EHEnNRD
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Mvi-15 & -3 (Vision-Language-Action, VLA) AL 1 H B & e s LS 5 ke, (H
HAEZ R #AE RS (Aerial Manipulation Systems, AMS) H ({3 A 4L T2 5B B . AMS Juk:
R, BTS2 RES) /) (floating-base dynamics) B ANLSHAEF LMK 585
PARBEVEAE S5 102 5 KB (long-horizon) J@ 1, ST BILA & v — 41 1wl i 245 3 R ¥ 1 1
VLA Ju R H 1 IR Bk

NIEANZ—H, KUFRE T AIR-VLA, XEE NN T ERIEES EHIH VLA FLAEN
HATREE 72T B S 2R B35, JFAch T — B8 3000 4% = i & FahiE s i s i
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BEDNYERL: ARF IR PPEER. TG, BREm

Frli#E(E (Base Manipulation): 1l 3D &%, KLz shiz bl e T AHL-HUE PE
X} 5 575 [A] (Object & Spatial):  MIXXTPIARBE . M 57 Je = 4 25 (0] ¢ R (PR 4HEL A
5 Hf# (Semantic Understanding):  MAXT JEE M40 Btk = K48 2 B/ Re

fE55 1515328 (Task Design Taxonomy): fE5-FIKEL) 475 ANWFTEIE, A5 IUANE4F: ” ‘I‘ ~
KA BAMES (Long-Horizon):  PEASTE) L3805 5 SR ER A [0 D14 (1) 2 20 Bk gE : /S'
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3.2 {FAEHESE (Evaluation Framework): 4 ﬂ
VLA Z: ELMI0 1A, EZA S RInAT 88 E LB etk &)
VLM &: EEXTERAES I, WS FAESS 7. =4 LRt ‘

3.3 {/j E ¥ 35 (Simulation Environment): %+ NVIDIA Isaac Sim Fl PhysX 5, FJf 6B Erifi Ry B szt . Higs ARG
H1 DU g # e AHL5 7-DoF Franka Panda AUES 2, 14 A 12-DoF F e 4547 il i) e

3.4 H s M (Dataset Construction):

HAERE: RATFINERME, Ok TR ZFIMET RE KR

ARG AR N RGB-D. i RGB-D &5 = M AL,

WL FEME: B {5 (Home). T.)  (Factory) 2 /'4h (Outdoor) #7%5t, FAEIL T ZFREHIEIRA 1.
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Diffusion Policy

1t0-FAST

n0

n0.5

FIARUTE AIR-VLA WUSRAESTEMF T B RE VAl (5 — 40 %R)

FERERAE
(Pos/Arm/Safe/Task/Tot)

0.0/20.0/100/0.0/15.0

0.0/20.0/100/0.0/15.0

27.5/23.9/98.1/0.0/22.7

56.6/48.0/87.5/8.0/38.1

78.8/49.9/87.2/11.0/45.3

Xt 55 2 ] 15 R
(Pos/Arm/Safe/Task/Tot)  (Pos/Arm/Safe/Task/Tot)

0.0/16.0/100/0.0/14.0 0.0/16.0/100/0.0/14.0

0.0/16.0/100/0.0/14.0 0.0/16.0/100/0.0/14.0

5.1/18.9/98.3/0.0/15.8 6.5/16.9/99.3/0.0/15.8

58.1/38.2/75.4/2.0/32.4  55.7/36.1/85.1/2.0/32.3

70.9/44.1/81.2/13.5/42.3 65.4/44.7/82.7/11.0/40.2

K JH BT S5
(Pos/Arm/Safe/Task/Tot)

0.0/10.0/100/0.0/12.5

0.0/10.0/100/0.0/12.5

41.0/32.6/99.4/0.0/28.3

65.1/38.5/85.9/2.0/32.3

62.4/40.8/84.8/7.0/37.1

S-F3 (Tot)

13.9
13.9
18.8
34.5

42.0

W IALE S (Tot) THEALE N w pos =0.25,w arm =0.25,w safe =0.10,w task =0.40. %5 f#Fs: Pos (FLEFS L), Arm (WLWE
RefE), Safe (22 4=1), Task (£ 551 ).
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MRS Spos Sarm Ssafe Stask Stotal
PREREE 713 45.9 84.7 10.6 42.0
(LT

TAHLB) 682 (1 3.1) 45.6(40.3) 83.2(L1.5) 10.5(40.1) 41.0(\1.0)
ST

THESE SFEFFE BFETFE BETR BETHR EETR
=AM

Spos: k4 iE AL HERF L
Sarm: AUMLE E/E R RE
Ssafe: %4k
Stask: {L45i/%
Stotal: HIALE 4
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(Spatial Grounding Failure): =S8Rk, ENJCiEMENT XA E

PMERLST: BB ST BRI AT, (HAENUE e dh A bl 2 H R0
et BTSRRI, MRS R REPEhE B mLEs N, ZRELREZO
Phiik .
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