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MMoottiivvaattiioonn

Data-driven systems require task-relevant data, yet many collection 
pipelines still rely on passive logging of multimodal sensor streams. 
This produces large volumes of irrelevant data, increases storage and 
transmission costs, and delays downstream use. Existing selective-
capture methods are often hand-engineered, difficult to maintain, and 
limited in their ability to reflect user- or task-specific relevance. In 
practice, high-level data needs must still be translated manually into 
low-level trigger logic by experts, making the process slow and hard to 
scale across fleet deployments. We address this gap with an intent-
driven, declarative framework for on-device multimodal data 
collection. Users specify desired data in natural language, and the 
system translates these requests into verifiable DSL trigger programs 
for sensors such as cameras, LiDAR, and telemetry. This enables 
modular, selective, and efficient data capture on resource-constrained 
platforms.

DDoommaaiinn  SSppeecciiffiicc  LLaanngguuaaggee  ffoorr  SScceennee  BBaasseedd  TTrriiggggeerr  GGeenneerraattiioonn

TTrriiggggeerr  FFrraammeewwoorrkk

The framework translates natural-language data requests into DSL-
based JSON trigger configurations using an LLM. These 
configurations are deployed in the vehicle and evaluated online for 
selective, scalable data collection. The in-vehicle architecture consists 
of three components: Data Manager, Trigger Engine, and Trigger 
Manager. The Data Manager filters, preprocesses, and caches 
relevant signals, while each Trigger Engine evaluates one trigger in 
real time. The Trigger Manager coordinates trigger execution and 
enforces system-level constraints such as scheduling and resource 
use. When trigger conditions are met, the logger stores the 
corresponding data. This modular pipeline enables efficient, traceable, 
and scalable trigger-based data collection in vehicle systems.

RReessuullttss

We compare the proposed DSL framework with plain-code generation 
and a VLM baseline on three query types and a manually labeled 
BDD100k subset (35 images). While detection performance is 
comparable across methods, the DSL achieves higher generation 
consistency than plain code and the lowest runtime. These results 
highlight its suitability for scalable, modular, and real-time trigger-
based data collection.

CCoonncclluussiioonn

The proposed framework shows that DSL-based trigger generation 
can make multimodal data collection more modular, consistent, and 
efficient on edge platforms. Future work will expand the 
expressiveness of the language and explore tighter integration of 
formal structure with adaptive reasoning to improve flexibility without 
sacrificing reliability.
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Figure 3: Data flow within the vehicle system for trigger-based data collection [1]. (© 
FZI) 

We introduce a domain-specific 
language (DSL) for defining event-
based triggers over scene context and 
vehicle state. By combining semantic, 
spatial, and quantitative predicates 
with logical operators, the DSL 
enables modular, interpretable, and 
efficient trigger definitions for 
complex scenarios. Each trigger maps 
conditions to actions and can be 
extended with optional parameters for 
flexible customization. This 
structured design supports safe, 
scalable, and real-time vehicle data 
collection across heterogeneous 
sensor and system inputs.

Figure 1: DSL specified in Extended
Backus-Naur form [1]. (© FZI) 

Figure 2: Workflow for data collection based on user queries. (© FZI) 

Figure 4: Exemplary triggers generated by the proposed framework. (© FZI) 

Figure 5 (top): Performance 
comparison of generated triggers [1]. 
(© FZI) Figure 6 (right): Runtime comparison [1]. 
(© FZI) 

Table 1: Comparison of the generation consistency [1]. 


