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Problem Setting | Autonomous Driving (AD) Tasks

Sensor Input

Camera

Lidar Radar

Map

Perception PlanningPrediction

What is around? Where will everything go? Where should I go?

Bounding 
boxes

Waypoints Trajectory
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Trending in AD | Driving + Language

BBD-X – one-sentence 
explanation of driving 
behavior

HAD – human-to-vehicle driving 
advice, highlighting key objects.

Planning Prediction Full-stack

2019 2022 2023
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Trending in AD | 
Driving + Language

BBD-X – one-sentence 
explanation of driving 
behavior

HAD – human-to-vehicle driving 
advice, highlighting key objects.

Planning Prediction Full-stack

2019 2022 2023

DRAMA– caption about important 
objects and future decision.

Talk2Car – a description of how 
to reach the goal point from 
current position.

DriveLM – perception-
prediction-planning driving 
description with graph VQA

LINGO-1– commentary for 
explaining driving behaviours.

*Slide from ELM: Embodied Understanding of Driving Scenes Talk, OpenDriveLab ECCV 2024
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Language Feedback

Planning Stack

Perception Stack

Prediction Stack
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Language 
QueryUser

Control

Human-in-the-loop and AD  

• Natural language 
supervision

• Flexible context-aware 
navigation and control

• Transparent decision-making 
through explanations
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Human-in-the-loop and AD  

User Query
(e.g. Navigation command, 
decision-making question)

System Feedback
(Natural language explanation)



Multi-Object Tracking (MOT) of multiple vehicles using cameras and sensors.
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Vehicle Multi-Object Tracking

Di Bella, Lyu, Cornelis, Munteanu. “HybridTrack: A Hybrid Approach for Robust Multi-Object Tracking.” IEEE Robotics and Automation Letters, 2025.



“Car in front of us”

“Car in front of us”

End-to-End Models 
(Fully-Supervised)

Our Proposed Method
(Zero-Shot)

Tracker

Text Module

Matching 
ModuleTracker

MLLM

Referring Text Module

Language-guided Multi-Object Tracking
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Referring  Vehicle Multi-Object Tracking

Chamiti, Di Bella, Munteanu, Deligiannis. “ReferGPT: Towards Zero-Shot Referring Multi-Object Tracking.” CVPR Workshops (CVPRW) 2025



Overview of the Method: Zero-Shot Modular Approach
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Referring  Vehicle Multi-Object Tracking

Chamiti, Di Bella, Munteanu, Deligiannis. “ReferGPT: Towards Zero-Shot Referring Multi-Object Tracking.” CVPR Workshops (CVPRW) 2025



Referring  Vehicle Multi-Object Tracking
- First method that tackles the problem in a zero-shot fashion achieving competitive results:

Refer-KITTI
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Referring  Vehicle Multi-Object Tracking
- Our strength lies in generalizing to open-set queries as it's not feasible to train a model for every 

possible user query

Refer-KITTIv2

Refer-KITTI+
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Query: Cars looking in the same direction as us 
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Referring  Vehicle Multi-Object Tracking



Query: Black cars
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Referring  Vehicle Multi-Object Tracking



Query: Car driving in front of us 
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Referring  Vehicle Multi-Object Tracking



Why Explainable AI
PASCAL VOC competition

Heatmap

M
o
d
e
l

horse

why?
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We cannot understand why the prediction was wrong, just by looking at the heatmaps.

The problem with heatmaps as Explanations
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What animal is this?

VQA System cat

it is a furry animal that has a long tail, 
sharp claws and has whiskers 

Why did you say this?

Sammani, Mukherjee, Deligiannis. “NLX-GPT: A Model for Natural Language Explanations in Vision and Vision-Language Tasks.” CVPR 2022.

These need to be trained..

Natural Language Explanations
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NLX-GPT Demo



Vision Models Talk Through Their Weights

The classifier weights 
are vectors 

representing text 

We train to predict 
those weights from 
the encoder output

We generalize to new 
text to provide 
explanations

We take any text 
encoder 

Sammani and Deligiannis. “Zero-Shot Natural Language Explanations.” International Conference on Learning Representations (ICLR ), 2025.
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We Can Use This For Zero-Shot Explanations
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Sammani and Deligiannis. “Zero-Shot Natural Language Explanations.” International Conference on Learning Representations (ICLR),  2025.



Annotation-free Textual Explanation Evaluation
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Sammani and Deligiannis. “Zero-Shot Natural Language Explanations.” International Conference on Learning Representations (ICLR),  2025.



Is the object a car?
 Yes, because it has a boxy vehicle shape and 

reflective headlights

What is the object?
A human because it has an upright 

human-like silhouette
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Visual Results
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Visual Results



Thank you for your attention

nikos.deligiannis@vub.be
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