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Market [M$]

Global 2007-2013 market for MEMS Accelerometers and Gyrosct
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2007 2008 2009 2010 2011 2012 2013
B MEMS accelerometers 909.5 1002.8 | 1084.6 | 1254.4 | 1376.7 | 1500.9 | 1627.3
MEMS Gyroscopes 785.0 793.6 803.0 910.6 1025.3 | 1144.2 | 1417.1
YOLE DEVELOPPEMENT
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Car navigation

Cellular Robot balance control Digital cameras

"Next =

Motion sensing Attitude control Camera-shake Dead reckoning
correction

Mobile games J Radc.conrole
helicopters

Next 4
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Motion sensing Motion sensing Attitude control Camera-shake
correction

Sports sensors
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6DOF Inertial Sensing Device
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Parrot

FIR.Ch-rzoe

When video games become reality

Parrot

T X)X PARROT <http://www.parrot.com/jp/ardronejapan/>
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AR. Drone

& EPSON TOYOCOM

SPECIFICATIONS DIMENSIONS

Safety system{automatic locking of propellers in the event of contact) With hull: 52,5 x 51,5 =cm
Running speed: 5m/s; 18 km/h Without hull: 45x23¢cm
Weight:

* 360 g without hull
e 400 g with the hull

Running time 15 minutes

EMBEDDED COMPUTER SYSTEM

& Processor ARM9 RISC 32 BITS - 488MHZ
= DDRRAM 128 M- 200 Mhz

= Wifi big

o USB high speed for future expansions

o Linux OS

o Propellers & engines

= Vertical Camera
& Ultrasounds sensors

1 Frontal Camera
& Embedded computer system

INERTIAL GUIDANCE SYSTEM WITH MEMS
o Microelectromechanical systems (MEMS)

I 3 axis accelerometer

I 2 axis gyroscope

7 1 axis yaw precision gyroscope ¢/ ETC Gyrg

Linux and inertial guidance system with MEMS

ULTRASOUND ALTIMETER

a ]

o
o

VERTICAL CAMERA:
HIGH SPEED CAMERA

Emission frequency:
- 40kHz

Range 6 metres
Vertical stabilization

=]

=]
o

=}

64° diagonal lens,

CMOS sensor

Video frequency: 60 fps
Allows stabilization even with
a light wind

Resolution: 176x144 pixels
(QCIF)

2010
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Car DR & EPSON TOYOCOM

Read line Normal |
- GPS + DR Reserve GPS signal

(no map matching)

Blue line No GPS signal
DR only

DR = Gyro + car speed
t g8t pmy 3 y1] g3 | DDRU’
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