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Figure 1: Example of an interactive lifelog search session in VISIONE, illustrating the query “I was ordering food in a café from

a menu displayed in a picture frame”.

Abstract

Finding specific moments in lifelog collections is often difficult,
as users must navigate large streams of temporally ordered im-
ages while refining queries on the fly. In this paper, we present
a redesigned version of VISIONE, an interactive retrieval system
tailored to the Lifelog Search Challenge (LSC). Building on our
previous participation, the system has been restructured to better
support time-constrained search scenarios and iterative query re-
finement. The new version introduces a modular architecture that
integrates multiple retrieval modalities, including multimodal em-
beddings and metadata-based filtering, within a unified framework.
On the interaction side, the interface has been redesigned to sim-
plify query formulation through sequence-based temporal queries,
while still allowing expert users to control retrieval strategies and
employed feature representations. Additional components, such as
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relevance feedback and LLM-assisted query processing, further sup-
port both exploratory and task-driven search. Taken together, these
design choices aim to make the system more effective in practice,
enabling users to quickly narrow down large lifelog collections and
converge toward relevant moments under realistic LSC conditions.
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1 Introduction

Lifelogging poses significant challenges for retrieval due to the
scale and nature of the data, which typically consists of long-term,
egocentric visual streams capturing everyday activities [9]. These
collections are largely unstructured and exhibit strong temporal
and contextual dependencies, making it difficult to retrieve specific
moments, especially when the user’s information need is vague or
only partially specified. As a result, effective retrieval often relies
on the user iteratively refining queries and exploring results, rather
than issuing a single precise query. This highlights the need for
effective interactive image and video retrieval systems, where users
can iteratively refine queries and explore results to progressively
converge toward the desired content. The Lifelog Search Challenge
(LSC) [23] provides a well-established benchmark for evaluating
such systems in realistic, time-constrained lifelogging tasks, includ-
ing Known-Item Search (KIS), ad-hoc retrieval (AVS), and question
answering (Q&A), within a live evaluation setting.

In recent years, lifelog retrieval systems have largely moved
away from purely concept-based pipelines towards approaches that
combine multimodal embeddings, often combined with higher-level
reasoning components [23]. Top-performing systems in recent LSC
editions, like MEMORIA (8], SnapSeek 3.0[10], and MemoriEase
[25], rely mostly on CLIP [11, 20] and BLIP2 [14] as multimodal em-
beddings, increasingly integrate large language models (e.g., GPT
[2], Qwen [6], Mistral7B [12]) to support query interpretation, refor-
mulation, retrieval-augmented generation, or question answering.
Alongside these developments, some systems have investigated al-
ternative interaction strategies, including conversational interfaces
[25] or dual-mode interfaces [5, 28], which balance simplicity for
novices with parameterized control for experts, aiming to balance
usability and search efficiency.

VISIONE is an interactive retrieval system that has been previ-
ously evaluated in the LSC and participated in several editions of the
Video Browser Showdown (VBS) [21, 26]. Since its last participation
in 2024 [4, 5], the system has undergone a substantial redesign. Ear-
lier versions of the system offered a broad set of retrieval function-
alities, including cross-modal search, similarity search, temporal
search, concept-based retrieval, and spatial color and object search
through a dedicated canvas interface [3-5]. However, observations
from past participations indicated that some of these functionalities
(particularly canvas-based interaction and concept-based search)
could introduce interaction bottlenecks, especially for novice users.
In practice, their use has progressively declined in favor of cross-
modal search based on multimodal embeddings, which not only
simplifies query formulation but also leads to more effective re-
trieval results. Based on these observations, the system has been
substantially redesigned for LSC 2026. The new version adopts a
modular architecture that separates user interaction, processing,
and data management components, allowing for more flexible inte-
gration of retrieval methods. The backend has been unified around
a PostgreSQL database with pgvector [19], replacing the previous
dual-index setup (FAISS and Lucene) and simplifying data manage-
ment. At the same time, the retrieval and analysis pipelines are now
orchestrated by a customized LangChain middleware [13], enabling
more effective search and system management, while supporting ar-
gentic interactions for question answering tasks. Furthermore, the
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user interface has been entirely rebuilt as a single-page web applica-
tion, adopting a flexible multi-panel layout designed to streamline
query formulation, result exploration, and relevance feedback.

The redesigned system was evaluated at LSC 2026 [24] with three
independent users. VISIONE obtained strong results in the overall
individual ranking, with two users placing 2nd and 3rd, and showed
particularly strong performance in KIS, where VISIONE2 ranked
1st. These results suggest that the redesign effectively supported
interactive search under realistic competition conditions.

In this paper, we present the updated VISIONE system and report
the results achieved in LSC26. As with previous versions, the new
VISIONE system will be released as open source at https://github.
com/aimh-lab/visione/.

2 System Overview and Architecture

The redesigned VISIONE system adopts a modular and layered
architecture aimed at supporting scalable and efficient interactive
video retrieval. As illustrated in Figure 2, the system is organized
into three main layers: the User Interface Layer, the Processing Layer,
and the Data Layer. This design enables a clear separation of con-
cerns while facilitating the integration of heterogeneous retrieval
and analysis components.

The User Interface Layer provides the main entry point to the sys-
tem and is implemented as a web-based application using Svelte [1].
It supports query submission, result visualization, and interaction
logging, as well as integration with the DRES evaluation framework
[22] used in LSC. User queries are forwarded to the backend, while
ranked results and intermediate feedback are presented through an
interactive interface designed for rapid exploration.

The core functionality of the system is handled within the Pro-
cessing Layer, which is centered around the Search and Manage-
ment Server implemented using a customized version of LangChain
[13]. This component orchestrates the retrieval workflow, includ-
ing query encoding, selection of retrieval strategies, and aggre-
gation of results from multiple sources. It also interacts with an
LLM (Ministral-3 14B [16]) to support higher-level functionalities
such as automatic query translation and retrieval-augmented ques-
tion answering. In addition, it coordinates a GPU-enabled Analysis
Server, responsible for computationally intensive multimedia pro-
cessing, including feature extraction and embedding generation.
This separation allows the system to scale efficiently by offload-
ing heavy processing tasks to dedicated hardware resources. The
system currently supports multiple feature extraction pipelines to
enable different retrieval modalities. In particular, DINOv2 features
are available for image similarity search, while OpenCLIP ViT-H/14
embeddings [11, 20] and Qwen3-VL-Embedding 8B [15] are used for
both cross-modal and similarity-based retrieval. Users can dynami-
cally choose between OpenCLIP, Qwen3-VL, or a "Smart" retrieval
mode, which combines the rankings produced by the two models
to exploit their complementary strengths.

The extracted features are stored and indexed within the Data
Layer using PostgreSQL with the pgvector extension [19], which
manages both metadata and high-dimensional vector representa-
tions. It enables efficient vector similarity search alongside struc-
tured filtering (e.g., temporal constraints or metadata-based queries)
within a single system. Access to multimedia assets is supported
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Figure 2: Overview of the VISIONE system architecture.

through lightweight HTTP services. The Data layer manages asset
requests and delivery between the Data Server and both the user in-
terface and the analysis components, ensuring efficient data transfer
and enabling on-demand visualization of multimedia content.

Table 1 summarizes the main differences between the redesigned
VISIONE system and its previous 2024 release.

3 User Interface and Interaction

The VISIONE user interface is designed as a unified environment
for interactive image and video retrieval, where users can formulate
multimodal queries over large-scale visual collections. It is imple-
mented as a single-page web application and organized using a
multi-panel layout, with a left sidebar for query formulation, a cen-
tral area for result visualization, and a right sidebar for relevance
feedback and submission tracking (Figure 3). A top toolbar provides
quick access to navigation and display controls, while a persistent
status bar at the bottom reports real-time information about the
current session.

The main entry point is the temporal search view, where users
construct queries as a sequence of descriptive steps. Each step
represents a scene or event within a temporally ordered lifelog
image stream, and can be individually enabled, disabled, reordered,
or removed, allowing users to model complex temporal queries by
simply describing the different moments of interest. Queries can be
expressed in natural language and optionally enriched with visual
inputs (e.g., images from previous results, local files, or external
URLs), supporting combined text-image retrieval. For each step,
users can select different embedding models for both textual and
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visual components, enabling fine-grained control over the retrieval
process. In addition, each step can be combined with metadata-
based filters (e.g., time, date, or location), allowing users to further
refine the search space. The interface also supports multilingual
queries through automatic translation into English.

To support iterative search, the system provides a history of
recent queries and reusable templates (bottom part of left panel
in Figure 3), enabling users to quickly revisit and refine previous
search attempts.

The central area displays results in a navigable and customizable
grid, where items can be grouped according to different criteria,
including relevance, temporal attributes (e.g., date and time), and
other metadata associated with the lifelog data. Each result is pre-
sented as an image and provides contextual interactions, including
a slideshow-based exploration of temporally related images (e.g.,
within the same time window, Figure 4a) and access to a summary
view that aggregates related content (Figure 4b). Users can also
click on a result to open a dedicated modal view showing a larger
version of the selected keyframe along with some additional infor-
mation such as video ID, frame ID, and the associated metadata
(Figure 4c). Additional interactions include image similarity search,
relevance feedback through labelling the image as a positive or
negative example, and submission of the selected result.

Relevance feedback is supported through the selection of positive
and negative examples, displayed in a dedicated side panel that the
user can expand or collapse (Figure 4d). Two main relevance feed-
back strategies, namely Rocchio and SVM-based approaches [27],
allow expert users to configure the underlying algorithm through
system settings according to their preferences. Submitted items
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Table 1: Technological Evolution of the VISIONE System (2024 vs. 2026)

Feature / Module

VISIONE 2024 [4, 5]

VISIONE 2026 (this paper)

System Architecture

Tightly coupled architecture with limited separation be-
tween components

Modular layered architecture (UL Processing, Storage and
Retrieval, Data Access)

Backend Index and Storage

Dual-index setup: FAISS for CLIP embeddings and Apache
Lucene for metadata and surrogate text representations

Unified index of embeddings and metadata using Post-
greSQL with pgvector extension.

Retrieval Orchestration

Fixed retrieval pipeline with late fusion of results

Dynamic orchestration via a customized LangChain-based
middleware

Multimodal Models

OpenCLIP ViT-L/14 [11, 20], CLIP2Video [7], ALADIN [17],
and DINOv2 [18]

OpenCLIP ViT-H/14 and ViT-L/14 [11, 20], Qwen3-VL-
Embedding 8B [15], and DINOv2 [18]

Temporal Search

Pairwise temporal matching within a predefined time win-
dow

Sequence-based queries with ordered multimodal steps rep-
resenting event chains

User Interface

Dual-mode interface (novice/advanced) with canvas-based
spatial search, text boxes for natural language queries, and
fixed grid-based result visualization

Single-page application with a configurable multi-panel
layout, supporting user-specific preferences beyond the
expert/novice paradigm

QA Capabilities

Manual inspection of retrieved results

LLM-assisted question answering with retrieval-augmented
generation

Query Processing

Single-modality queries with optional automatic text trans-

Composed multi-modal, multi-step queries with LLM-

lation (SeamlessM4T)

assisted translation and search orchestration
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Figure 3: VISIONE UI with multi-panel view for search (left), results (center), and relevance feedback/submissions (right).

are tracked in a dedicated tab within the same side panel, allowing
users to monitor their submission history and maintain awareness
of previously selected results.

The interface is designed to support both exploratory search and
task-oriented scenarios, such as those in the LSC. In particular, for
the Q&A task, the system integrates an LLM-based chatbot that,
given a user question, performs retrieval over the collection and
analyzes the retrieved results to generate a direct answer. This com-
ponent complements the interactive search workflow by allowing
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users to obtain immediate responses while still having access to
the underlying visual evidence and retrieval results.

Finally, all user interactions are logged according to standard
evaluation protocols, enabling reproducibility and offline analysis.

4 Performance at LSC26

The VISIONE system participated in LSC 2026 [24] with three in-
dependent users, denoted as VISIONE1, VISIONE2, and VISIONE3.
The results show that the redesigned system was competitive, while
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(b) Summary view showing chronologically ordered images.

VISIONE

(d) Search results with relevance feedback panel.

Figure 4: Views of the main components of the new VISIONE user interface.

Table 2: Overall individual ranking,.

Rank User Score
1 MyEachtra 2714.4

2 VISIONE2 2706.7

3 VISIONE3 2688.4

4 ExploringLife2 = 2545.8

10 VISIONE1 2028.9

Table 3: Ranking positions achieved by the VISIONE users in
each task type.

User AVSrank KISrank QA rank
VISIONE1 13 19 10
VISIONE2 4 1 5
VISIONE3 2 3 6

also highlighting the role of the user in interactive retrieval scenar-
ios. In the overall individual ranking (see Table 2), VISIONE2 and
VISIONES3 achieved the 2nd and 3rd positions, respectively, with
scores close to the top-ranked system, while VISIONE1 ranked 10th.
This variability suggests that, as expected in interactive search set-
tings, performance depends not only on the system capabilities but
also on user strategy, speed, and familiarity with the interface. At
task level, particularly strong results were obtained in the KIS tasks,
where VISIONE2 ranked 1st overall and and VISIONE3 ranked 3rd.

52

VISIONES3 also achieved 2nd place in AVS, while all three VISIONE
users ranked within the top 10 for QA. Table 3 reports the rankings
of all VISIONE users by task type.

Table 4 summarises the number of successfully solved tasks by
user and task type. Overall, the three VISIONE users solved most
of the attempted tasks, with an average of 16.3 solved tasks out
of 21, corresponding to a success rate of 77.8%. The results also
show some variability across users: VISIONE3 achieved the highest
success rate, solving 18 tasks, followed by VISIONEZ2 with 17 and
VISIONE1 with 14.

At task-type level, AVS obtained the highest average success
rate, with 5.7 solved tasks out of 6. However, this result should be
interpreted in light of the AVS task design, where multiple relevant
submissions can be submitted and contribute to a positive score. KIS
also showed strong results, with an average of 4.7 solved tasks out
of 6, while QA achieved the lowest average success rate, suggesting
that question answering remains the task type with the largest
margin for improvement in future versions of the system.

5 Conclusions

In this paper, we presented the redesigned VISIONE system for
lifelog retrieval, focusing on both architectural improvements and
interaction design. The new version departs from earlier imple-
mentations by adopting a more modular backend and a simpli-
fied, yet flexible, user interface that better supports iterative and
time-constrained search. In particular, we emphasized the role of
sequence-based query formulation, the integration of multimodal
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Table 4: Successfully solved tasks by user and task type.

User Task type  Attempted Solved  Success rate
AVS 6 5 83.3%
VISIONE1 Igj 2 451 Z?ZZZ
All 21 14 66.7%
AVS 6 6 100.0%
visiongz S 6 5 83.3%
QA 9 6 66.7%
All 21 17 81.0%
AVS 6 6 100.0%
KIS 6 5 83.3%
VISIONE3 oA : ; 3%
All 21 18 85.7%
AVS 6 5.7 94.4%
Average user KIS 6 47 77.8%
QA 9 6.0 66.7%
All 21 16.3 77.8%

representations and LLM-based components, and the use of rele-
vance feedback to guide the retrieval process. The interface main-
tains a balance between flexibility and usability by allowing ad-
vanced configurations while providing simplified interaction modes
for less experienced users.

Future work will focus on extending the question answering
functionalities, which are currently in a prototype stage. This will
likely involve revisiting the interaction paradigm, for instance by
introducing a chat-based interface to support more natural query
formulation and exploration.
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