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> Low CPU power
> Mid throughput CPU

> High latency
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> High throughput CPU
> Mid latency
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Hard Real-Time Operating System and Hypervisor
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On-Board
computer
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Klepsydra Al On Lx2160
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Klepsydra Benchmarks

Advanced Analysis:

* Layer-wise latency breakdown

* Core load distribution

Comparison Capabilities:

 Benchmarks Klepsydra Al against leading inference,engine:
 TensorFlow Lite

Future support:

* ONNX Runtime

* OpenCV CNN

e ARM-NN




Klepsydra Performance Benchmarks
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Performance Self-tuning Tool
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List of configurations

mobilnetv2Quantized | 10-02-2025 23:37
PM

esaModel | 10-02-2025 18:07 PM
esaQuantized | 10-02-2025 17:44 PM
ship-detect | 10-02-2025 15:18 PM
ship-detect | 09-02-2025 20:22 PM
BSCUnetAlphat | 09-02-2025 19:43 PM
mobilenetvl | 09-02-2025 13:33 PM

@ alexnet | 09-02-2025 12:48 PM

Target computer Software version

RPIS v18.3.0

Other information

Deep Neural Network model file

esaQuantized v

Data publishing period (millisecs)

1000 s TO 2000 < steps

(enin: 1) (max: 2000000}

1 & [0)

{min: 1] max: 20)

Matrix height Matrix width

224 < 224 <
{min: 1] max: 2048) {min: 1] max: 2048)

Number of channels Memory object pool size range

3 < 1 v

Range of cores for pipelining
1Cores [ 2 Cores
D3Cores  [4 Cores
Select at least one option

Range of parallel calculation threads

1Threads 2 Threads
3 Threads 4 Threads
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Target Computer Software version

RPIS v18.3.0

List of configurations

Publishing Rate:

Publishing Rate:

Publishing Rate:

Publishing Rate:

‘eventloop

Publishing Rate:

‘eventloop

Publishing Rate:

Publishing Rate:

eventloop

Publishing Rate:

eventioop

1333 | Height: 224 | Width: 224 | Pool Size: 0 | Num Cores: 1 | Num Threads: 4 | Data Proc Type: tf

1333 | Height: 224 | Width: 224 | Pool Size: 0 | Num Cores: 1 | Num Threads: 2 | Data Proc Type: tf

1000 | Height: 224 | Width: 224 | Pool Size: 0 | Num Cores: 1| Num Threads: 4 | Data Proc Type: tf

2000 | Height: 224 | Width: 224 | Pool Size: 1| Num Cores: 1| Num Threads: 3 | Data Proc Type:
1000 | Height: 224 | Width: 224 | Pool Size: 1| Num Cores: 1] Num Threads: 4 | Data Proc Type:

1333 | Height: 224 | Width: 224 | Pool Size: 0 | Num Cores: 1| Num Threads: 3 | Data Proc Type: tf

1333 | Height: 224 | Width: 224 | Pool Size: 0 | Num Cores: 1 | Num Threads: 1| Data Proc Type:

1333 | Height: 224 | Width: 224 | Pool Size: 0 | Num Cores: 1| Num Threads: 3 | Data Proc Type:

Check results

Model tested
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esaQuantized

10-02-2025 17:44 PM

Download log execution
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Model tested
- CPU
esaQuantized Optimization
Ram
Target computer -
RPI5 Optimization
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v18.3.0 Latency
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CPU Results (% | Ha) RAM Results (Mb)
69 9864
112 96.42
130 97.39
112 96.42
278 113.94
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Configurations

1Cores - 1 Threads - 0 Pool Size
1 Cores - 2 Threads - 0 Pool Size m

1 Cores - 3 Threads - 0 Pool Size m
1 Cores - 2 Threads - 0 Pool Size

RAM Results (M5}

opmizstn iR iz perizaton
P 09 P Lataoey O o O

Throughput Resuits (Hz)

OO o o s

Latency Results (ms) Throughput Resuts (Hz)

2 49.82
14 5961
1 56.99
14 59.61
32 225
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OBPMark-ML Framework from ESA

4 Channel Input Image Binary Segmentation Mask
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Klepsydra Al Benchmarks
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PATTERN Project: Klepsydra Al ported to RISC-V

Performance comparison Klepsydra Al / TensorFlowLite (TFL) for lightweight models

PolarFire CPU PolarFire Latency

LATENCY (MS)

AlexNet MobileNet MobileNet Q

AlexNet MobileNet MobileNet Q

M TensorFlowLite Klepsydra Al ® TensorFlowLite Klepsydra Al
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Klepsydra Al Benchmarks
PATTERN Project: Klepsydra Al ported to RISC-V

Performance comparison Klepsydra Al / TensorFlowLite (TFL) for heavyweight models
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10/0[0[0]0]
400000

300000

3
L
T]
<
wv)
=)
=)
(-9
o

LATENCY (MS)

200000
100000

0

- — - e T——— .
Ship BtEE s ction'Q R e tection Ship Detection Ship Detection Q Cloud Detection

TensorFlowLite Klepsydra Al TensorFlowLite Klepsydra Al




SYSGO KLEBNYDRA

Klepsydra Al RISC-V Benchmarks

REBECCA Project: Lightweight models

Performance comparison Klepsydra Al REBECCA / Polarfire

CPU Comparison Normalised Latency Comparison
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Klepsydra Al RISC-V Benchmarks

REBECCA Project: Heavyweight models
Performance comparison Klepsydra Al REBECCA / Polarfire

PolarFire Latency ; PolarFire CPU

CPU USAGE (%)
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Klepsydra and SYSGO,

Klepsydra Al
Integration roadmap lepsyara Sreaming
Mathematical Backend Interface
Breakdown by board: Linux || TTTTTTTTTT 17
ISupported ARM x86 :
> ELinOS support to ARM . |
. | RISC-V
?  Porting of Klepsydra to several CPU-only ! :
processors: :L'__"_'_"_'_': "_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_:
> GR740, GR765 (LEON5/NOEL-V) :gtmed |
> RISC-V o ___ l o e ____ |
'PikeOS || ——M8 — 1
> ARM Cortex | Susported || [F |
> On PikeOS operating system. ! !
_ | NOEL-V Vanilla Leond ' :
> Adoption of Klepsydra SDO to ' | LCommercily ready |
optimize multi-core execution of Al : S peym—. | |Apha Release |
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+41 786931544
klepsydra.com
@ klepsydra-technologies
pablo.ghiglino@klepsydra.com
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