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Test Vehicle: ADS Sensors
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Factory-lnstalled CAS

. \/JJ\/J collision avoidance/ mitigation systems

- Forward collision warning

- Automatic emergency braking




ADS Basic Operation
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ADS Motion Plan and Perception
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ADS Motion Plan and Perception
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ADS Motion Plan and Perception
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ADS Motion Plan and Perception

\_

Operator

Engages ADS

Y

Follow Vehicle
Motion Plan

V9

~

-

a

\_

Object’s goals
Tracking history

Classification persistence

_/

_

\_

Sensors Monitor
Environment

e
.
=
i

F

Detection

Path Prediction

l Classification l

2 |NTSB



ADS Motion Plan and Perception
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ADS Motion Plan and Perception

™
Operator Follow Venhicle Sensors Monitor

Engages ADS Motion Plan Environment
E 7 — Detection
n | | l Classification l
Change lane,
Decelerate
N e Path Prediction
| Modlfy Vehicle [\ ——

p

-

Motion Plan

11

% ‘ NTSB



ADS Motion Plan and Perception

™
Operator Follow Vehicle |'§ Sensors Monitor

F
Engages ADS Motion Plan ! Environment ::
= Detection
| l Classification l

s By l Path Prediction l
I Modify Vehicle l S —

otion Plan

7 |NTSB



Machine Perception
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Challenges of machine perception

There are no production-level
automation vehicles

Expected failures and limitations

of a developmental ADS

- Managing safety risk during
testing
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ADS Design: Perception

» Some objects no
- Unknown ogje
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Crossing sweet
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ADS Design: Emergency Situations

Situations that require hard braking (> 0.71 g)

- Engage maximum Braking only It crash could be avolided

- Alert operator if crash could not be avoided g
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Perception and Motion During the Crash
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Perception and Motion During the Crash
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Perception and Motion During the Crash
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Perception and Motion During the Crash
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B Time to crash: 1.2 seconds
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Perceptlon and Motlon Durlng the Crash

Time to crash: 0.2 seconds
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Perceptlon and Motion Durlng the Crash
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Risk Management at Time of Crash

» Reduced layers of safety redundancy —
anticipation o pedestrans outs|

emergency braking selely 1or crasn mitigatior
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- Venhicle operator final d sure
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Postcrash Changes

NGES, Including technical:

- Pedestrians may be aaa@ €0 goal 01 crossing midblock
- Volvo AEB remains active during ADS operation

- ADS emergency braking can activate solely for crash
mitigation

g In emerge CYy Situations
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