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Introduction

e Real-World Web Automation D iRz8
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c RULNIRHTMLEF 2 XY F) ANDOXE ¢ FHTHET lII
~H b =7 YU EDHTML, BIELLMO Y TF X b
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’ HTML%L@'E 4\’@' LL M iﬁ%’-ﬁ 73\ 1—'%} L l\ 7 /§IJ Figure 2: Statlstlcs%f HTML tokens among
L CTHLIE L. HTM th—ﬁ DY) —7 %l_ Z5EH L T UNZR | real websites. Compared to simulator (abou

© 0.5K tokens on average), HTML tokens

= HEHKZDY  JEEIME (real-world web automation) | ZZhERMIZ
CIHETLLMERBIT— > F TwebAgent] ZiEE
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Related Work

Web Automation
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=>Document (HTML) Understanding
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Web Agent - Overview

WebAgent [ZLU T D3XT v 7% —T L TRRAT &EZEKRT 5

1. Planning : HTML-T5 B’ 78R Z £ B
EZz 5NT-BREEETRE/NSLBERTy T (7R (I
SEEL. [REOR—ISTCRZTRED| #EZ D,

2. Summarization : X ELR HTML EZDEL

RABLHIML RFaXy bh o, RAJICEHEBETAREE e Avtomaton ragram
(P data-ref )=tk & H 9, ‘ F.agﬁgggm |
3. Action : Flan-U-PaLM %3 — K 4% F§ — E17 VS A
PythonI — P BE)ER L. X777V 2 REL TRORK [ B Lf = ) =
REICBE, 20k, BUYZ7EREFASZ..EWI0— LLL
7 H1TO Figure 3: WebAgent is a combination of LLMs:

HTML-TS5 for planning and summarization, and
Flan-U-PalLM for grounded program synthesis.



Web Agent-1. HTML-Tg

« EFIVIEE

 LongTs (Guo etal., 2022) 7 N— X |Z, Local Attention & Global Attention % i
AE 7= Encoder-Decoder B 7 — £ 5 4 F v & 1L

« HTMLEBE S MW ERIFHENCEZEVLWESE i)‘%ﬁé‘%ﬁf%%”i R,

Span Length =3 — Noisy </, id=, In, id=", ">, for, type, =", div>, ...

HTML-Denoising
Span Length =8 — Meaningful  <form class=", type="submit">, id="uName, ...

A
[ Encoder I:>[ Decoder

<htnl> 4 Transient Global Attention
<bodys
<form class="login-form"> *
<div>
<label class="form-label" for="uName"> >
Enter Email Address
</label>

<label class="form-label" for="pass"=>
Enter Password:

</ label>
</div>
<div>
nput tvpe ail" id="uName">
nput typ 1 id="pass">
*;p 1(1 I 11
Ple t r you password. Lﬂcal
</spa .
</div> Attention
<button type="submit">Sign In</button>
</form=
</body>
</html>

Local and Global Attention Mechanism in Encoder Transformer
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Web Agent-1. HTML-Tg

- FEAIE
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ANV (8~64—70 V)&~ RXJ§ % Denoisingl] WO HBTY FL—Zv
7 & £
o TTAIFU=REDDMEDLNDE D, TNTZE </ id=s, or “>hEDEDAEENTLELR T
c HEBBAID Lo EBERWVWES SRS EONT
s HTMLOEEZ D Z 2 T LRI I ETEX - BERBEZFOYT KT 5H
WY D,
« ZTDE, YTHETRERCHIMLEN R R IANT 7A Vv Fa—=vI7INd,

11



Web Agent - 2 Self-Experience Supervision

- BT=
e WEHEREDOY A P TERRIETATZKREICEDZ2DIZIEBICFELILD S,
e P7AH—F

¢ JL=ILR=XTRRIDY TIERINERKRENZZATZ Y T MERK,

« Show me the way from <start> to <goal> by <n-th> <transportation> at map website”.

* Flan-U-PaLM (2% DY 715 ~"% 5 2 T Selenium 3 — KN & £ — FE17,

« EITT T —CHoIBRERZERYKRE, L0 7% [(P 71K HTMLR
—XRy b, O—=F)] EWHETERE,

e HTML-T5s 2 Z DRI TI 7A Y Fa—=vid52ET, EEOT 794
NMCBITBR Y TIETRER - HIMLEWRBEA S0 5,

X X 2 . “please search 2 bedroom and 2+ bathroom houses in new york, ny with a max price of $7500 on
real estate website), “

« BT XX ”go toreal estate website, type in new york into search, click on search, click on price, click on
max rent”
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Web Agent - 3 Grounded Program Synthesis
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* Python(Selenium)& 4 pi 9 AL & TREGRIRIEA RIBEIC TR B,
« BREDRAVF
* Flan-U-PaLM (X L T [H 738K + HTMLER + few-shotfi] ] Z# 52 % &
Pythond— K Z H 77,

1]12

kva <~ L 7=

1 # Type walnut creek, ca into search E 79\ t ,f %
2 driver.find_element (By.CSS_SELECTOR, ' [data-ref="175"]").clear() 7F ‘3 (@)
3 driver.find_element (By.CSS_SELECTOR, ’ [data-ref="175"]") .send_keys ("walnut creek, ca")

4

5 # Submit the searc h

6 driver.find_element (By.CSS_SELECTOR, ' [data-ref="175"]").submit ()

7

8 # Click on the apartments

9 driver.find_element (By.CSS_SELECTOR, ' [data-ref="572"]").click()

10

11 # Scroll down housing type by 200px

12 driver.execu te_script (" getScrollParent (document.querySelector ("#type-of-housing")) .scrollBy({top: 200})")
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Experimental Results
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Experimental Results

o

« WebAgent(HTML-T5 + Flan-U-PaLM) (% 65%~80% D i IhEL,

e H—|IMZ7 OV 7 T TEST2HZE(F -7 IL—7)1F 10%
~30% FREICEEF Y RELEND L,

s | TT7v=ZvT] T IAX] OMFeFEIES I ETED
[CMERED M T B,

Span Length p real-estate MiniWoB++
Architectures  Attention Type L = 2048 L = 4096 (no HTML-denoising) 78.07 >3.8%
3,8,64,Prefix 80.56 55.2%
Flan-T5-Base Dense 34.0% 35.3% 3.8.64 80.56 55.4%
Long-T5-Base  Local 43.4% 44.0% 8,64 82.46 57.0%
Long-T5-Base Local & Global 53.1% 53.6% 8,32,64 82.16 55.6%
8,64,96 81.29 53.6%

16,64 79.97 55.2%




Web Agent -fthd RV F2—27 L DLELE

1. MiniWoB++
1.32L—KXETD56 & R2, HTML-T5 215 & BEfF T35 (WebN-T5 £)
£V 18.7% | é: WEIHEAE S 7o,
2. Mind2Web
1.1I37TOFEY A b - 2000 R R ID R AHARBIET—Xt v K,
2HTML-TS %7 7 A v Fa—=>27 L7=ET/LAH, GPT-4 % Flan-ThH %#fE 5
HEFELYERESHICENT-HEZTRL /-,
3.WebSRC
LLHTMLR— OREEERZ & QA,

2.HTML-T5 TRUVLWHTMLXEA o @t)a XA =Ry b ZziH L FIan—U—PaLI\/I
ECRIETEINATZAVDPENTHS I ENRINTWDS

Span Length real-estate MiniWoB++
Architectures  Attention Type L = 2048 L = 4096 (no HTMI~denoising) 78.07 53.8%
3,8,64,Prefix 80.56 55.2%
Flan-T5-Base Dense 34.0% 35.3% 3.8,64 80.56 55.4%
Long-T5-Base Local 43.4% 44.0% 8:64 82.46 57.0%
Long-T5-Base Local & Global 53.1% 53.6% 8.32,64 82.16 55.6%
8,64,96 81.29 53.6%
16,64 79.97 55.2%
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Web Agent -B 2%
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Web Agent - Discussion and Limitation
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Conclusion

- WebAgent (Z. (1) HTML-T5 (C& 2 % X 7D - HTMLER. (2) Flan-U-
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