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Background of PUO

p
2

Clicking the button “BACK"
will return to the previous
page.

Click the button with text of
“VIDEO”, at[0.863, 0.179].

~ Clickingthe button textwith .~ ' ! | d After completing the setup,
“AIR FRY” to active air fry Se - press the s:a'rt button, at
mode. = < : [0.4683, 0.463]

*  The generalization of Ul agents remains largely confined to interfaces within the digital world
* Assist users in interacting with physical objects and environments featuring panel interfaces

*  operate unfamiliar appliances
* Interact with complex industrial equipment



PUO Dataset

19k panel images & 430k instruction-following QA pairs
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PUO Dataset

19k panel images & 430k instruction-following QA pairs

Keyword

Explanation

Type

Position

Text

Icon

Function

The category of the UI element, such as “button” or
“knob,” which defines its interaction style.

Coordinates of the top-left and bottom-right corners of
the UI element’s bounding box.

Surrounding textual information that provides context or
describes the purpose of the Ul element in detail.

Visual symbol or graphic associated with the UI element,
offering additional context about its role or category.

Specific operational role or task performed by the UI el-
ement on the appliance it belongs to.

Type: knob
Position: (188, 428, 600, 858)
Text: Temperature °F
min warm 250 300 350 400 450 broil toast airfry
Icon:

Function: Thisis a knob that may function to adjust the
oven's temperature and modes; when adjusted, it
can select different temperatures (e.g., 250°F to
450°F) or functions (e.g., warm, broil, toast, airfry)

Type: button
Position: (427, 639, 514, 722)
Text: Temp
lcon:  Atriangle pointing upwards
Function:  This is a button that may function to adjust the

temperature, pressing it may increase the set
temperature of the air conditioner.




PUO QA Benchmark
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(a) Panel Description

* Button 'Micro Power' - This button may function to
adjust the microwave power level.

* Button 'Express' - This button may function to
provide quick cooking settings.

* Button 'Defrost/Clock’ - This button may function
to defrost food and set the clock.

* Button Auto Cooking'- This button may function to
automatically set cooking parameters based on
food type.

* Knob 'Time' and 'Weight' - This knob may function
to set time and weight for cooking or defrosting.

* Button 'Pause/Cancel’ - This button may function
to pause or cancel the current operation.

* Button 'Instant/Start' - This button may function to

\
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(b) Element Grounding

* Question: | want to thaw some frozen meat. Which
control should | use for that?

* Answer: You should use the button labelled
"Defrost/Clock’ to activate the defrosting function.
Therefore, click button at [0.743, 0.466].

\ start the cooking process immediately. /

J

(c) Function Inference

* Question: If the microwave is heating
food, what happens when pressing
the button located at [0.718, 0.708,
0.773, 0.767]?

* Answer: When the microwave oven is
heating food and you press this
button, it will pause the current
heating operation. This allows you to
temporarily stop the process without
cancelling the settings or turning off
the oven.
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(d) Multi-Step Operation Planning

* Question: You have some frozen food and you
want to defrost it first, then cook it using the
Auto Cooking mode. How would you go about
setting this on your microwave oven?

* Answer: To defrost the frozen food and then
cook it using the Auto Cooking mode on your
microwave oven, follow these steps:

1. Press the 'Defrost/Clock’ button (labelled with
'Defrost/Clock’) to activate the defrosting
operation. This will set the microwave to
defrost mode.

2. Using the 'Time - Weight +' knob to adjust
according to the weight of the food and
ensure proper defrosting.

3. Press the 'Pause/Cancel' button (labelled
with 'Pause/Cancel) to stop the defrost
operation once defrosting is complete.

4. Press the ‘Auto Cooking' button (labelled with
Auto Cooking') to select the automatic
cooking mode.

5. Press the 'Instant/Start' button (labelled with
'Instant/Start’) to start the automatic cooking
mode.

- >




Methods for PUO Tasks
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Experiments: panel description

Table 2: Comparison on PUO benchmarks.

Method FT Description Grounding Function Planning
Ceipkr ChErts LIS-FI Coord Acc BERT-S LIS-Acc LIS-Acc
GPT-40 X 3540 0769 0545 0992 0063 0900 0297 0294
) Claude-3.7 X 3031 0765 0538 0985 0072 0894 0274  0.192
Csim = 2(S, M) /(Nprea + Ngt) Qwen-VL-12B X 0094 0.117 0464 0941 0082 0894 0265  0.122
YivLeB[61] X 534 0455 0068 0000 0000 0091 0.167 0030
+ 5§ € RNpred*Net with S;j = Sim(e;, €;) /16345 0802 0527 0992 0106 0910 029 0393
e M e {0 1¥preaXNgt is the optimal matchin ) X 1309 0627 0146 0000 0.000 0.869 0.124  0.049
{0, 1} Toree” P ) 5 LLAVATTBIA2I 0 24893 0879 0749 0995 0498 0918 0463  0.490
when performing Hungarian algorithm to S
Owen-vL7B[g] X 2386 0658 0408 0000 0000 0876 0349 0239
v/ 23823 0.884 0748 0995 0625 0918 0528 0444
PPF w/GPT4o) v 19290 0.898 0706 0990 0.673 0903 0.630  0.420
LJS-F1 = 2Nnaich/ (Nprea + Ngt) PPF (w/Claude) v 189.72  0.898 0.706 0.990 0.676 0906 0.532  0.335
PPE o/ owes v 191.01 0.898 0709 0997 0.668 0909 0510 0315

*  Npatch is the LLM-judged count of semantically
matched elements

Table 3: Ablation study on with and without detection results.

1 N , Method YOLO Description Grounding Function Planning
LJS-Acc = ﬁ Zi:l LLMpt(R'EJ Ri): Ceiber Cpprrs  LIS-FI Coord Acc. BERT-S  LIS-Acc. LIS-Acc.
PPF (w/ GPTdo X 156.01 0.854 0.641 0.989 0.515 0.897 0456 0.333
(w/ GPT4o) v 192.90 0.898 0.706 0.990 0.673 0903 0.567 0.420
X 238.23 0.884 0.748 0995 0.625 0918 0528 0.444
Qwen-VLTBISL - 3686 0875 0711 0998 0705 0956 0551 0416




Visualization: edge-side VLM

Detector Result
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VLM Enhancement

/
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® A knob from (0.348, 0.643) to (0.679, 0.858).
88 /t has START + 30 SEC TIME WEIGHT PROG LEVEL’ on it.

S This is a knob that may be used to select different functions
of the microwave oven, such as starting heating, increasing by
30 seconds each time, defrosting, setting the time, defrosting
by weight, or adjusting the power level. Rotating this knob can
select different options.

/-

L

® button from (0.341, 0.542) to (0.384, 0.585).
88/t has 'SPEED' on it and looks like fan icon.

L /ts possible function is to aadjust the wind speed of the air
purifier. After pressing it, the wind speed can be adjusted.
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Visualization

/Panel Description \

+ Button TEMP (with upward arrow symbaly’ - This batton is used to
increase the set temperature.

Button TEMP (with downward arrow symboll' - This buttan s used

todecrosse the set tamperature,

Button MODE - This buton s used 10 Switch betwasn differant ‘

mades (AUTO, COOL, DRY, MEAT).

Bution ON/OFF" - This button is u3ed (o pows the @i conditionar

onorof

Bution FAN SPEED! - This burion i used 10 the fan 39000,

Button SWANG:~ This bston s g5 o conirt the swinghomerion of

the ais divuction

Button 'SLEEP" - This button Is used fo activate or deactiata the

button Is used to et the timer to fur the
air Conditionar off at @ 3pacilvd tme.

* Bution RESET ot ock b 200 10 resat th
- euton "This utton s
of the air flow.

Button 'LED DVSPLAY - This bution Is used to cantrol the LED

splay
Button TURBO! - This button s sed f0 activate the furbo mode for
foster cooling o hea

GPT-40
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Function Inference

Question: There is a loc

0.79, 0.625, 0.831, 0.655]. Canyou
explain the dual functionality of this
button?

Answer:

The button is labeled "STOP (Cancel)”
and serves two functions: it stops the
microwave during operation and cancels
any current settings or operations.

GPT-40

/Panel Description \

Button TEMP () - This button scjusts the a-conditioning
temparstare. Prossing it ollows relevant operations on ¢
temperature setting.

Button ‘ON/OFF ) - This button controls turning the ai conditionsr
00 OF O, Pros3ing It x6cuTes 1A operation

Button ‘AIR DIRECTION' () - This button sdjusts the oir outist

Button TEMP () - This button adusts the av-conditioning
Tomperature. Pressing it allows ariustmant of the s4r famperature.

Button LED DISPLAY' () - This button controls the LED dispiay
scruan of the air condilionsr. Prossing It allows operatians such as

Button TURBO' ) - This button turns on the strong mods of the air
conditianer. Pressing # cperates the ai condtianer at hgher pawer.
Button MODE () - This button switches the air conditioner mode,
Prossing It cycies through diferant modes such as cooling, heating,
debumidifying. oir suppy, .

Buton SWING'() - This button controls the ai swing function of tha.
air conditioner. Prassing it starts the aw dirsction swing up and
down o 1 and Aght

PPF(ours)
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Function Inference

Question: There (s a &

explain the dual functionality ar lmx

Answer:
This button located at [0.789, 0.625,
0.831, 0.656] has dual functionality:

1. START: When pressed, it starts the
microwave oven's operation.

2. +30Sec.: Additionally, it can set a 30-

second heating time, starting the
microwave for that duration.

PPF(ours)

Multi-Step Operation Planning

Question: | want to set the induct kert
0ok for 25 minutes. How should | set this up and

start cooking?

Answer:

1. Press the "POWER" button with the “On/Off"

»

&

b\

to turn an the device.

. Press the “TEMP { F)" button with the

thermometer icon to select the temperature
mo

Use the *+* or *~* buttons near the center of the
panel to adjust the temperature to display *350°

Press the “TIMER (min)" button with the clock icon
to select the timer mode.

Use the "+*or =" buttons near the center of the
panel to set the time 1o 25" minutes.

Press the "HEATING" button with the flame icon to

start the cooking process.
—_—
( GPT-40
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Element Grounding

Question: | want the rice cooker 10 start cooking in the

while I'm away, 50 | can have fresh rice ready

when | get home from wark. Can | set a delayed start?

Answer:

You should press the button labeled *Delay Start™ to
set a delayed start for cooking.

Therefore, click [0.33, 0.82]

GPT-40
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Multi-Step Operation Plannmg

Quunon. lwam tosert

start cooking?

How should  set this up. end

Answer:
1. Press the POWER ON/OFF" button (labeled with 8
power symbol) to turn on the induction cooker.

2. Press the ‘a button with a thermometer icon’(for
adjusting temperature) until the temperature.
setting function is selected.

3. Use the A plus sign (+) in a square button' (with 8
plus sign) to increase the temperature to 350 F.

a

. Press the Timer (min)" button (labeled Timer
(min)} to set the cooking duration.

o

Use the A plus sign (+) in a square button’ (with
plus sign) to increase the timer to 25 minutes.

@

Finally, press the HEATING' button (labelod with a
flame icon) to start the heating and begin cooking.

PPF(ours) /\
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Element Grounding

Question: | want the rice cooker to strt ook
orming while I'm away, 50 | can have fresh rice ready
when | get home from work. Can | set a delayed start?

Answer:
You should press the "Delay Start” button to set the.
delayed start time for cooking rice, Therefore, click
button at [ 3l

—_—

PPF(ours)
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