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Fig. 1: The pipeline of the UAV-VLA system.
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The goal extracting GPT module parses [ into a set of
goals:

BANES, HiREE) 1=G = {91,021 9n },
mﬁﬁjﬁﬂg*ﬁzﬁﬁx G =GPT(I)={g1,9 G} (2) -

“Fly around all the buildings and lakes at a height of 100 meters,
circle over them and come back.”

Example output:

i Tobject types™
["building”, "lake"]
B

where G contains goals derived from the instruction, tailored

to the task. point(G{g}), f;qm @go.n}
S 17| R
PN

{ "raw text": "MiBRIA#E K, KZFIB &, B ALETEER200m5—B (BE 100m, AR) , A K
1$ C ,ﬁ#iliﬁﬁ,o ", "meta": { "user id": "ul23", "time": "2025-09-23T19:00:00+08:00" }}

[lat, loni]
[latz, lon:]

Metadata

Satellite
image

il >4GEEBIR->XHEMolmo->FF S Molmofai A RIEEIE T
{ "goals": [
{"id":"A","type":"start","note":"home position (if known)"},
{"id":"B","type":"target","action":"circle","params": {"radius_ m":20,"alt m":100,"take photo":true}},
{"id":"C","type":"target","action":"go to","params":{"alt m":100}},
{"1d":"finish","type":"return_to launch"} Setofactions  ommoms
], "constraints": {"max_flight time min":30, "no fly zones":[]}} e

<Mavproxy cheatsheet>

meen | Takeoff and flight
isarm

Fig. 1: The pipeline of the UAV-VLA system.
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circle over them and come back.”

[ “Fly around all the buildings and lakes at a height of 100 meters,

J

Example output:

{{ Tobject_types"
[building”, "lake"]
B

Gon }

point(G{gj}). ﬂ%’i:; o

[lati, loni]
[1ats, lonz]

Satellite
image

Metadata

<Mavproxy cheatsheet>

_—_—_—_—_—_—_—_—__/

Fig. 1: The pipeline of the UAV-VLA system.

Set of actions ~ m-theome
made_guided lat lon haight
mode_cinche
made, ulldcdlllnnmlgmm
mde_i Takeoff and flight
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ius m":20,"alt_m":100,"take __photo": true}}

n aﬂ HC" Ht EH "tal' et" "aCtIOI’l" .Mn 0 tO
{" g G P g g

B {” 1d": ’}t}mlsh" "type" "return_to launch"}

], "constraints": {
no_fly zones": [] 1}

Bt

{ "detections": [

max_flight time min":

{"label":"B","bbox":[2296,1492,2336,1532]," centroid

":[2316,1512]," conf":0.97},
{"label":"C","bbox":[320, 410, 360,
450]," centroid':[340,430]," conf":0.94},

e |

sition (if

params": {"rad

params" {"alt

30,

{"label":"A","centroid":[50,50]," conf":0.99}

1,

"image meta":{"width":4096,"height":4096,"crs":"EPSG:

3857","transform":[...]}
}

-Molmo

M | Takeoff and flight
isarm

Fig. 1: The pipeline of the UAV-VLA system.

\
[ “Fly around all the buildings and lakes at a height of 100 meters,
I circle over them and come back.”
I Example output:
{{ "object_types"
I [building”, "lake"]
I B
[ point(G{g}). {Gor, ... Gor)
I ouidings; lakes)
|| Daty, long]
| | pat, long]
I Satellite  Metadata
I image
I <Mavproxy cheatsheet>
I Set of actions ~ m-theome
made_guided lat len haight
mode_cinche
I mode_guided lat lon haight
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Method-2£28%2.1-Molmo

J

M | Takeoff and flight
disarm

Fig. 1: The pipeline of the UAV-VLA system.

\
[ “Fly around all the buildings and lakes at a height of 100 meters,
I circle over them and come back.”
I Example output:
{{ "object_types"
I ["building", "lake"]
I B
[ point(G{g}). {Gor, ... Gor)
I {buscings, lakes)
[lati, loni]
| [lat, long]
I Satellite = Metadata
I image
I <Mavproxy cheatsheet>
I Set of actions -t %
made_guided lat lon haight
mode_cinche
I mode_guided lat lon height

~
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I e R R T LT PP

Metadatajg P2 EIGHIERIMESEER.
XLEEE—AREIE:
HIBSE(FZE (Geo-referencing)
BGAELA (BEANH) NESHFRLR (BRERESESIREAIR
ZTHYE) .
ARZEDHHEE (resolution)
BMEEXINAVSCRIER (EbdD 1.5 KA&R) .
38R (Projection / CRS)
B FRBIIAMIRESE RS (W WGSS4 REE, 8 UTM REALFR) .
(B ER5EPE (GeoTransform)
TERIAI MEERALTR (px, py) BREJEISEFRAAR (X, V).

“Fly around all the buildings and lakes at a height of 100 meters,
circle over them and come back.”

Example output:
{i Tobject types"
[building”, "lake”]

B
[lat, lon:]
[latz, lon:]

Satellite Metadata

e % {ER:
ﬁl{, 97121% metadata, RZEFEEHE VLM IKERME R R4 45 291 FI B ottt R AT,
<Mavproxy cheatsheet> ttan:

X = Xorigin + px x pizel_size,

Y = Eriyin -y x mIEE—Sizey

[ Set of actions -'LWM...J 54
mode_guided lat lon height
mo@t_cht:

Mo | Takeoff and flight
disarm

RIEBIRERFE R NESE (at, lon),

Fig. 1: The pipeline of the UAV-VLA system.



演示者
演示文稿备注
置换矩阵P



DPresentation

Kz\? Method-255822.2-Metadata

y/ — e mm mm mm mm o o e e e e e e o e Em Em Em Em Em Em Em
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[ “Fly around all:rmrmgt::;::m::b:iget of 100 meters, J I { "deteCtIOI’lS"I [ I
I {"label":"B","bbox":[2296,1492,2336,1532]," centroid':[2316,1512]," conf":0.97}, I
Example output {"label":"C","bbox":[320, 410, 360, 450]," centroid':[340,430]," conf":0.94}, I
[k I {"abel":"A","centroid":[50,50]," conf":0.99} |
} I ],
I "image meta":{"width":4096,"height":4096,"crs":"EPSG:3857","transform":[...]} |
}
I I
i I
I I
[lat, long]
| 1t o I
Satellite  Metadata I
image I {
"targets geo": [ I
o eateheets I {"id":"A","lat":37.00050000,"lon":-122.00050000," alt m":10}, |
S —— l {"id":"B","lat":37.00100000,"lon":-122.00000000,"alt_m":100},
GPT I {"id":"C","1at":37.00000000,"lon":-121.99950000," alt m":100} l
54 Ly |
Set of actl;::.s mﬁ% } I
o I
" | Takeoff and flight I |
Fig. 1: The pipeline of the UAV-VLA system. | I
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2 Method-223-GPT+Mavproxy cheatsheet

\/
/ \
l
| B O BHER B R AR :
[ “Flyaroundalll:rm;uﬂgzﬁ:;i::::‘:‘nbt;ﬁrtnf100meters. J . %*@1{51:/]‘ ;: : "detectlons . [ I
I {"label":"B","bbox":[2296,1492,2336,1532],"centroid":[2316,1512],"c0nf":0.97}, I
D Ecample output | ({"label":"C","bbox":[320, 410, 360, 450]," centroid":[340,430]," conf":0.94}, I
[t I {"label":"A"," centroid":[50,50]," conf":0.99} |, |
]
_ |« EsCHFARER: { "targets geo": [ I
point(G{g)). (g, ... @)  Finally, the actions generation GPT module uses P,, 122.00050000,"alt m":10j, i
ission details, and MAVProxy to generate UAV actions: 122.00000000,"alt_m":1003,
| mmisslon % " 121.99950000,"alt_m":100}]! I
flat, A=GPT(P, [A)) = {A1, As, ..., A, (5) . I
_ " (Fo. =1 Y ome /A, YITRIN (IEIGKIRENIZINT) I
satellite  Metadata | i - I
image I "mission": [
{"seq":0,"cmd":"TAKEOFF","lat":37.0005,"lon":-122.0005,"alt m":10}, I
<Mavproxy cheatsheet> l {"seq":1,"cmd":"WAYPOINT","lat":37.0010,"lon":-122.0000,"alt m":100,"speed mps":5}, |
| {"seq":2,"cmd":"WAYPOINT","lat":37.0010,"lon":-121.99977503,"alt m":100}, I
I {"seq":3,"cmd":"WAYPOINT","lat":37.00112704,"lon":-121.99984093,"alt m":100},
- (5 B RUELRIR) . '
set°'a°ﬂ?ﬂ.sj,m%”ﬁﬁ I {"seq":10,"cmd":"WAYPOINT","1at":37.0000,"lon":-121.9995,"alt m":100}, // C /= |
““"““““n‘»"&;'fﬂ Takeoff and flight | {"seq":11,"cmd": "RETURN_TO_LAUNCH"} I
I ], "meta": {"generator":"ActionGenerationGPT v1","created":"2025-09-
Fig. 1: The pipeline of the UAV-VLA system. I 23T19:05: 00+08 OO"}} I
: I

\_______—_—_—_—_—_—_—_—_—_I
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”2> Method-Z23-GPT+Mavproxy cheatsheet

RIZNHIIESEMAVproxy cheatsheetfEzUAY
XRIMAV Proxy§X{4aYI=HIan S

MAVProxy cheatsheet Fife MAVProxy 3 SiHRER,
HEREEFER VAV 25l5m<S, e E, BRERZ
15BASE BB ERRS AT LAE 2 IREY A MAVProxy a3, M
ML ATNBTES .

“Fly around all the buildings and lakes at a height of 100 meters,
circle over them and come back.”

Example output:
{{ "object_types”
[building”, "lake"]
B

, Goo}
widings, lakes)

[lat, lon:]
[latz, lon:]

o Satellite  Metadata
image

the actions PT module uses [P’
mission details, and MAVProxy ﬂ] to generate UAV actions

A= GPT(P,,[Ay)]) = {A1, Aa,... AL} (5)

<Mavproxy cheatsheet>

[ Set of actions takeofl unJ %
mode_guided lat lon height
_chtll'ol

Takeoff and flight

BIFEAEAGPTHIMAV ProxyiibiEmliig S/, RISBITAE
I, FEMBEEY, ERBHERNERELH.

circle
mode_ri
isarm

UPD from the authors: Check the new paper. The code and training data of the new paper will be released soon!

Fig. 1: The pipeline of the UAV-VLA system.
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_ "SCISTERCERRTX 409082 (24GBETF) Flintel Core i9-

| 13900KAMEESAI N A B _ EiH1T. BTFRFRS, T

RMSE = J ~ D (@n = @)+ (ya — )% () EfEAIMolmo-7B-D BnB 4{iiEEY[22], FAIETCAN-VLA
i=1 AREERAY YITITRIS ASSERRYITRIE T TR,

TABLE [. COMPARISON OF RMSE METRICS FOR DIFFERENT
METHODS

Metric (RMSE) KNN (m) | DTW (m) | Sequential (m)
Mean 3422 307.27 30954
Median 26.05 318.46 395.59
Max 112.49 644.57 727.94

(a) Human-made (b) UAV-VLA
s
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RMSE = J - £§=1 (p — Zn)?2 + (Yn — Un)?%,  (6)

1. Sequential Method (IFEXI3Fi%) : ek . G
B REERMYITA K —XNEA T HiE R,
S — S . H =, A - LA
e IR, EMHRTRRND. @ Bumai-made (B) L=y

RR: NRMITERFEET DA, SHMWRERHR, SEERRK.

Etb: BRI NALBERNSER, REEG—=SEEM, EHmMaHkEA—

. 3. KNN (K-Nearest Neighbors, &ITSRILED)

B RRERNEIT R, BERRATLNTH SIS K
tbik, T2ZREINF.

2. DTW (Dynamic Time Warping, mZSETEIHIZER) N
. BB AVEHIMERIEMEE L R/ ER |, B REER AR IMUEBIAESR, ir: BRESENVEREIIER, REERR.
orR: REAMEMRUBRE AT SO, BOT IR AL, IR PEREENEEXR, TRy aE
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