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Traditional RecSys rely on domain-specific user history

e Online shopping
o Amazon baby, clothes, etc.
e Watching movies /books
o MovielLens, Netflix
e Online social connection
e Ordering takeouts

Easy to get record as the history

Rec tasks

Recommendation

What's the next item
that the user will like?

Preference Prediction
Predict the user’s
preference on item 32.

Explanation Generation
Explain why this

product is good or bad
for me.

Image Selection
Select the items fits me I
well from:i_3,i_5,
i 789...
Personalized Search
Query: find some

fashion electronics for
me.

User-guided Image Generation

User history

Category/Brand/Title...
i7

Category/Brand/Title...
i_18
Ww -

Category/Brand/Title...
i_6

(Wei et al. ICLR 2024)

7.

Level_4

User-friendly
interface, seamless
integration...

Item_5, item_3

o




Visual record as user history

e Bobcomesto San Diego for the first
time and would like to visit museums

e Nancy is starving and would like to
search for food nearby.

Without past museum or restaurant history, |
what can we recommend?
b iC 2 S o s

Your personal photos reveal your taste!



Challenges: noisy history and new evaluation

i% Existence of visual record as user history

** Noisy history:
e noexplicititem ID in history
e category diversity in history
e no guarantee on positive feedback
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** No existing benchmarks for evaluation




Key idea: retrieval with spectrum user profiling

*.* Noisy history:
e noexplicititem ID in history
e category diversity in history
e no guarantee on positive feedback

*.¢ No existing benchmarks for evaluation

X Effective retrieval:

e based on question category
e withspectrum user profile
augmentation

§< New benchmark creation




Spectrum user profiles

&

VisualLens framework

O User history i History augmentation | aptions !
F f i 1 . N . E i Image 1. A large, white byilding three-story building with a clock tower... i . Frozen
F i Captlon generatlon E i Image 2. the entrance t¢a museum, with a sign “MUSEUM ENTRANCE"... i
. 1 Image 3. .. i < Tunable
L (LLaVA-v1.6) s, t
J 1
< | e e
I . : Shared
. . Aspect words l .
Aspect generation f— p : Weights
N il_)i Image 1. mybeum, arches, bench, dome, light, streetlight, night, balcony, ... ;
E (MiniCPM-v2.5) E i Image 2. pduseum, entrance, glass, black, iron, gate, reflection, plants, ... !
s J ' ilmage i
R [ i
History retrieval Images Preference profiling Rank candidates
U Captions with the output
N (CLIP ViT-L/14@336pX) Aspect words (Gridify / Concatenation) probability
n | ] \
T Question T Relevant history ) v c | prediction !
What is the museum the user most likely to go to next? > . . i i
I yios Candidate matching Co<I3> I
M <I1> Vulcan Park and Museum... i <l1> i
. <I2> Sloss Furnaces Visitor Centet... - (MiniCPM-v2.5) TN i
E Candidates <I13> Historic Cahaba Pumping Station... ~\ i i




Dataset creation: Google-Review-V and Yelp-V

We create two benchmarks, Google-Review-V and Yelp-V, leveraging publicly
available data from Google Local Review and Yelp.
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Categories

restaurant
bar

tourist attraction
park

cafe

grill

shopping mall
bakery
supermarket
steak house
station

hotel

brewery
market

museum
deli
theater
takeout
pub

area

hall
historical landmark
club
brewpub
salon
beach
garden

Categories

gastropub
golf course
atm

nature preserve
church
winery

car wash
campground
lodge

casino
playground
gallery
stadium

bistro
marina
lake
gym
hospital
spa
farm
florist
bank
bowling alley
clinic
bridge
library

waterfall
pet groomer
mountain peak
Z00
pharmacy
roasters
boutique
arena
therapist
grocer
airport
nursery
parking lot



VisualLens outperforms prior SotA and frontier VLMs

.GoogleReview-V .Yelp-V Yk Human Oracle

UniMP GPT-40 VisuallLens




Retrieval and spectrum user profiling are crucial

Representation  Ret. Google Review-V Yelp-V
Asp. Cap. Img. Hit@l Hit@3 Hit@l0 MRR Hit@1 Hit@3 Hit@10 MRR
v v v  / 157 352 754 325 269 575 88.2 429




VisualLens is effective with limited visual history
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Takeaways

e We proposed a novel VisuallLens framework User hlStOFY
as a first step towards harnessing users’ N b
visual records for recommendation.

e We find aspectrum user profileis crucial for
task-agnostic visual recommendation.

e We created Google-Review-V and Yelp-V as
benchmarks for evaluating task-agnostic Question
visual recommendation. What are the museums the

user most likely to go to next?
Scan for paper :>




