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@ Epsilon
e Quadcopter
e Crazyflie

e Oppen design

@ Kamera %

e Navigering
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@ Kamerasystem
Krav
Design
Prototyp

°
°
°
e Utvardering
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e Crazyflie
o CrazyRadio BLOCK-DIAGRAM

@ CrazyClient
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Undersokningar

e Bandbredd

o Lyftkraft

@ Granssnitt

e Energiforsorjning? 500mW
o Bildkrav
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Bandbredd - Berakning

@ Enbart ett paket i luften i taget

@ Teoretisk bandbredd kan berdknas
utifrdn Tesg

@ 31 byte effektiv datamangd

effektiv datamangd

racKk =
TEsB
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Bandbredd - Berakning

@ Generering av avbrott

@ Overforing data

@ SPI 6verféring \
@K/ T

Tese= Tu stby2a + Toa + Tack + Tirg

@ Aktiveringstid /

@ Overféring ACK
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Bandbredd - Berakning

Radiolankshastighet
250 kbps 1 Mbps 2 Mbps

Worst case 86 kbps 256 kpbs 382 kpbs
Best case 147 kbps 395 kbps 550 kpbs

Tabell: Effektiva overforingshastigheter
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Bandbredd - Matning

e Radiodongel skickar kontinuerligt paket

@ Quadcopter svarar med maximal
datamangd

e Overforingshastighet for nyttig data
mats
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Bandbredd - Matning
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@ Olika vikter
@ Kontrollerbar tid

@ Startgas
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o SPI
o USART/I*C/IO
o JTAG
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Bildkrav

e Uppdateringsfrekvens
e 10 FPS

e Fordrojning
e 130 ms

o Bildformat
e Komprimering

ar.drone?
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Bildformat

@ Okomprimerat 850
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Sensorteknik och granssnitt

e CMOS

e 'rolling shutter”
e energisnél

e digitala
. DOUTIN..0] L2
utsignaler I2C 1% GEE parallel
VSYNC (—
— MOSI Datal+ —
e CCD SPI U0 el b MIPI CSI
—S5 Clock- — (one lane)

e |3g brusnivé
e laddningar ut

o 1°C, parallellt,
SPI, MIPI
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Kameralosningar

Bildsensor

Kameramodul

JPEG

(* ]
°
@ Image Signal Processor
°
@ Granssnitt
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Designalternativ

o Bilddata direkt till quadcopter

Image Quadcopter
sensor MCU

e Bilddata behandlad av hjalp-chip

Image Helper Quadcopter
sensor chip MCU
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Design - Hardvara

@ Bildsensor

o Mikrokontroller

Camera module

Aptina ST Quadcopter
MTOD131 STM32F103CB MCU
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Mjukvara

In the air
Image > Camera module > Quadcopter | |_ _ _
sensor MCU

On the ground

Client - Radio
application dongle
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Prototyp

s Axelsson, Joakim Tosteberg Exjobbspresentation



Resultat
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Slutsatser
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Framtid
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