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Sensor Trade-offs
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Motivation

My thesis research

Evaluate and find “good” hardware architectures for autonomous 
vehicles.

This presentation

What is a “good” sensor combination for autonomous vehicles 
localization and mapping? How can we find it?
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Sensor Library
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SLAM Evaluation Metric
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Evaluation Methods

• Performance: SLAM precision

• Energy Consumption: 
• Sensor passive energy consumption
• Energy for data storage
• Energy for cooling inside the car (memory banks)

• Cost: linear addition of sensor costs

• Latency: RAM usage and Clock Cycle
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Tradespace Exploration

• Evolutionary algorithms:

• Computationally expensive

• Difficult to validate for lack of other models of AV sensor selection

• Constraint-satisfaction methods

• No constraints

• Problem formulation
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Tradespace Exploration
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Conclusion - Architecture comparison
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Bonus Slides
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Tradespace Exploration - Validation

December 12, 2019 12

Cost-Benefit

KITTI

Uniform

nuScenes

Algorithm Type

0 40,000 80,000 120,000 160,000

Cost (-)

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a
li
z
e

d
 S

L
A

M
 P

re
c

is
io

n
 (

-)

Cost-Benefit

KITTI

Uniform

nuScenes

Algorithm Type

0.00e+0 8.00e+6 1.60e+7 2.40e+7 3.20e+7 4.00e+7

ClockCycle (-)

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a
li
z
e
d

 S
L

A
M

 P
re

c
is

io
n

 (
-)

Cost($) Clock Cycle (-)

Performance Performance

CSDM 2019



December 12, 2019 13

Cost-Benefit

Uniform

Greedy Type

0 20 40 60 80 100 120 140 160 180 200 220 240 260

Energy (W)

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a

li
z
e
d

 P
e
rf

o
rm

a
n

c
e

 (
-)

1

2 3

Cost-Benefit

Uniform

Greedy Type

1.72e+6 1.74e+6 1.76e+6 1.78e+6 1.80e+6

RAM Usage (Bytes)

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o

rm
a

li
z
e

d
 P

e
rf

o
rm

a
n

c
e

 (
-)

1

3
2

CSDM 2019


