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Automated Driving Systems, Autonomous Vehicles
What are the main challenges?

https://nypost.com/2025/09/04/us-news/airborne-car-rockets-over-4-lanes-of-highway-insinsanesvideo:of-smoky-wreck/
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Siemens Autonomy Toolchain =Virtual'Validation & Verification of ADAS & AVs

Extraction Configuration | Identification

of behavior of each road of search space of unknown unsafe
user from data scenarios
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Safety evidence
Safety argumentation

Probability

Parameter Value

In-service

Scenario-based Virtual Track Real-world Monitoring At
testing testing testing and

Search space reduction

n
Py = App X nPa,i
i=1

(assessment
procedures)

verification .
ehig reporting
and validation

Real2Sim gap
validation
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Automotive standards: 1SO 26262, 1SO 21448, ISO 5083, I1SO 22737
Processes

Safety by General safety management: ISO 12100, 1SO 13849, 1SO 6469

design » Generic sensors and dataset v/ Scenarios categorization
Quallty management: 1SO 9001, [SO 15288 * Perception, fusion algorithms / Standard simulation format:

* Annotation tool OpenDrive and OpenScenario
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Depth Estimation for Automated Driving

2D Object detection Metric Depth Estimation

I
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Depth Estimation in Automated:Driving — Depth Guided 3D Object Detection
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Depth Estimation in Automated:Driving — Risk Assessment

(i)

Frame

FuzzRisk: Online Collision Risk Estimation for Autonomous Vehicles
based on Depth-Aware Object Detection via Fuzzy Inference
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Overview of surveyed methods — MiDAS

Scale & Shift Invariant Loss
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N
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Overview of surveyed methods - DepthAnything

Training

Step 1:
TEACHER TRAINING

Step 2:
PSEUDO-LABEL DATASET

Pseudo-Depth Labels

Training

Step 3:
STUDENT TRAINING

Labelled Datasets Pseudo Labelled Datasets
Student Network
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Overview of surveyed methods - DepthAnything

CUT MIX AUGMENTATION

Cut Mix Augmentation increases the SPATIAL DISTORTION in the training images, making the
Student Network learn more general and robust representations!

STEP 1: Take two pairs of images and their STEP 2: Pasting a rectangular portion
pseudo-labelled depth maps of Image A on top of Image B

Page 13 Restricted | © Siemens 2022 | A. Forrai | DI SW STSTSVT AV RTD | 2025-09-12 SI E M E N S



-
o

Overview of surveyed met%%—{ ZoeDepth _E g ~

MiDas Depthmap
) ) Relative Depth
Residual Connections
Conv LogBinomial
(1,1) Softmax Zoe Depthmap
g Metric Depth
R:Bimage — " /'
Npin
W
; X |
- 1
‘ | P Swinl g
1 Metric Bins Module
(per pixel)
|
- . & o '.‘ "- o -
' A3 R “ : ) :
Page 14  Restricted | © Siemens 2022 | A. Forrai | DI SW STSTSVT AV RTD | 2025-09-12 . .0 | ‘.../ . ;"‘. . .. SIEMENS -
. o « .: - }:. ...,.‘ -‘ o . }



e

o

Overview of surveyed methods

Object Level Results
Conclusions and remarks

Q&A

Restricted | © Siemens 2024 | A. Forrai | DI SW STS TSVT AV RTD | 2025-09-12

£y

.
...
...‘ ..‘ e o
.to". o
® ¢
*e
-_ . .{
.... LT
AN K
..
Ed
‘ »
2 3
e
®
K3
oo °*

SIEMENS



Assessment & KPls

Depth Depth
Aunvtiung Anytlung

metric depth

N
1
RELyy; = Nszji — obji|/ obj}
=Nt

Depth

Anvthing

relative depth

m=domamn (KITTL NYU\2) out-domam (VKITTI2)
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Results — Object Level
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Conclusion & Remarks
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Radar-Camera Fusion Application

® Radar detections after fusion
@® Radar detections after fusion © Predicted object

Filtered Detected Objects Filtered Detected Objects
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