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(57) Abstract: An electronic device is disclosed, which in

cludes an image sensor, an optics for forming an image on
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tion with an imaging procedure and an optical image stabi
lizer unit arranged to actuate at least part of the said optics in
order to compensate the detected movement effect caused by
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on deformations arranged to take place in the optical image
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IMAGE STABILIZED DIGITAL IMAGING

Field of the Invention

The invention relates to an electronic device, which includes

- an image sensor,

- an optics for forming an image on the image sensor,

- a detector for detecting a movement effect caused

by an external source aimed to the device in connec-

tion with an imaging procedure and

- an optical image stabilizer unit arranged to actu

ate at least part of the optics in order to compen

sate the detected movement effect caused by the ex

ternal source.

In addition, the invention also concerns method, optical image

stabilizer unit and corresponding program product for actuat

ing the said unit.

Background of the Invention

In certain situations when users of digital imaging appara

tuses perform an imaging procedure, for example, with high

resolution / zoom factor, low sensitivity sensor, long expo

sure time (night-shot) and with a lightweight device (e.g. mo-

bile phone) , hand shaking can very easily result blurred, out-

of-focus images. This effect can be avoided with image stabi

lizer application (or anti-shake) .

Basically there are three ways to solve the problem described

above: 1 ) using a rigid fixture for the camera (e.g. tripod)

during shooting, 2 ) increase the weight of the camera device

so that shaking has less effect or 3 ) use an built-in stabili

zation system. Since using tripod is not always possible and

increasing weight is less practical, the stabilization is a



better feature for small mobile products including camera

unit .

Image stabilization has not yet widely being implemented in

commercially available mobile phones, but it exists already in

mid-range digital still cameras (e.g. Panasonic models [I]).

In cameras the balancing effect can be implemented by moving

the optics (lens) or sensor. From these two, the moving of the

lens results much more practical implementation sizewise.

European Patent Application EP - O 253 375 presents a solution

in which image sensor is moved. However, this solution is not

suitable for commercial digital cameras or mobile phones. This

solution is aimed to the mask matching of the integrated cir-

cuits . These applications require an option to correct the in

clination of the solid-state image sensor.

European Patent Application EP - 0 572 976 presents a solution

in which part of the optics is moved. This is performed based

on the response that is caused by the external source detected

in connection with the imaging process. However, this publica

tion doesn't speak out the technical implementation of the op

tical image stabilizer unit that performs the actuation of the

optics .

Additionally, the prior art solutions must have the separate

arrangements to detect the position of the corrective lens

relative to the sensor. In order to measure this there must be

arranged some particular detector to measure this. This com-

plicates the implementations of the optical image stabilizer

units .



Summary of the Invention

The purpose of the present invention is to bring about a way

to stabilize the image that is produced by the optics on the

image sensor. In the invention stabilization is based on opti

cal stabilizing. The characteristic features of the electronic

device according to the invention are presented in the ap

pended Claim 1 and the characteristic features of the method

are presented in Claim 12 . In addition, the invention also

concerns optical image stabilizer unit and program product for

actuating this unit, whose characteristic features are pre

sented in the appended Claims 17 and 26.

The electronic device according to the invention includes an

image sensor, an optics for forming an image on the image sen

sor, a detector for detecting a movement effect caused by an

external source aimed to the device in connection with an im

aging procedure and an optical image stabilizer unit arranged

to actuate at least part of the said optics in order to com-

pensate the detected movement effect caused by the external

source. In the electronic device the actuation of the said op

tics is based on deformations arranged to take place in the

optical image stabilizer unit.

Furthermore, the invention concerns also method in digital im

aging procedure in which method in connection with the imaging

procedure is detected a movement effect caused by an external

source aimed to the device and at least part of optics ar

ranged to form an image on an image sensor is actuated based

on the said detected movement effect. In the method the actua

tion of the said optics is based on deformations.

Furthermore, the optical image stabilizer unit to which the

invention also relates, is intended to an electronic device

including a camera unit which camera unit includes an image



sensor and an optics for forming an image on the image sensor,

and which said optical image stabilizer unit may be arrange to

actuate at least part of the said optics in order to compen

sate the detected movement effect caused by the external

source. In the unit the actuation of the said optics is based

on deformations arranged to be taken place in the optical im

age stabilizer unit.

Furthermore, the program product for actuating an optical im-

age stabilizer unit in a electronic device including a camera

unit, includes a storing means and a program code executable

by a processor and written in the storing means, and which

program code includes first code means configured to detect a

movement effect caused by an external source aimed to the de-

vice in connection with an imaging procedure and second code

means configured to actuate at least part of the said optics

arranged to form an image on an image sensor by the said opti

cal image stabilizer unit which actuation is configured to

base on the said detected movement effect. The program code

includes also third code means configured to cause deforma

tions in connection with the said optical image stabilizer

unit in order to actuate the said optics .

Owing to the invention, numerous advantages to carry out image

stabilized digital imaging are achieved. A first advantage re

lates to the actuation process itself in which the corrective

lens is actuated. By using such materials in the optical image

stabilizer unit which operation is based on deformations it is

possible to achieve very precise control for the actuated op-

tics. Owing to precise control a good compensation is achieved

and owing to that the quality of produced images will be bet

ter.

The second improvement achieved with the invention is that it

simplifies the practical implementation of the optical image



stabilizer units and, thus, also the camera and device mechan

ics. In addition, the electrical implementation will be sim

plified. Owing to the invention and materials applied in the

actuation removes the need for particular feedback arrange-

ments and buses in order to define the current lens position.

This simplifies the arrangement of signal buses and also the

electronics of the device. Due to the phenomena that is ap

plied in the invention the current position of the optical im

age stabilizer unit and, thus, also the optics may be deter-

mined directly from the electrical properties of the actuator

means. This kind of utilization of electrical measure gener

ated by an actuation signal and nature of the actuator mate

rial removes need for measure some secondary measures known

from prior art. This provides also accuracy to the determina-

tion of the position of the corrective optics.

Thirdly, the invention improves also the robustness of the de

vices . The unit are equipped with limiting structures that

limit the path of the optics. By means of limiting structures

there are provided safe path for the lens between allowed ex

treme positions. If powerful external impacts direct to the

device, these structures prevent the damaging of the optics in

the unit and also safes the mechanics of the unit around the

optics .

Fourthly, the optical image stabilizer unit according to the

invention is very compact ensemble. It is very adaptable to

different type of digital imaging devices. It is possible to

integrate to camera devices as well as to mobile phones .

Other characteristic features of the invention will emerge

from the appended Claims, and more achievable advantages are

listed in the specification.



Brief Description of the Drawings

The invention, which is not limited to the embodiments to be

presented in the following, will be described in greater de-

tail by referring to the appended figures, wherein

Figure 1 is a rough schematic view of a basic appli

cation example of the electronic device and

the program product to be arranged in con

nection with the electronic device according

to the invention,

Figure 2 shows an example of the optical image stabi

lizer unit according to the invention as

opened,

Figure 3 shows an exploded view of the optical image

stabilizer unit,

Figure 4 shows an example of the reference point and

the signal bus,

Figures 5a - 5d show a position of lens and actuator members

in their corner positions and

Figures 6a - 6i show examples of lens positions.

Detailed Description of the Invention

Figure 1 shows an example of electronic device 10 according to

the invention. In general, the device 10 according to the in

vention may be a portable digital camera device 10. More par

ticular, the device 10 according to the invention may be, for

example, mobile device, such as, for example, mobile phone,

PDA device (Personal Digital Assistant) or some equivalent in

telligent communication device ("smart device") equipped with

camera unit CAM. Of course, the device 10 may also be digital

camera without any special communication features . The proper

ties of the camera unit CAM and imaging chain connected to



that may permit several kind of imaging modes, such as, for

example, still and/or video imaging.

Next the device 10 will be described in a manner that is more

focused to the invention. For the skilled person, it is well

known that the device 10 may also include other such function

alities, which are not required to describe in this applica

tion context more detailed manner. In addition, the function

entities of the device 10 described hereinafter can, of

course, take care out of many other matters and functions that

which are considered to be relevant to describe in this con

nection in order to illuminate the basic idea of the inven

tion.

In the general form the device 10 may include camera unit

functionality CAM and control unit functionality, such as

processor means CPU and data buses BUS arranged to connect

them. These may be integrated on a common printed circuit

board PCB.

The processor means may include one or several processor

unit(s) CPU or corresponding by means of which are carried out

the functions of the device 10 in one or more relations. In

connection with the invention these measures are focused to

the digital imaging, more particularly to the optical image

stabilization procedure, which may be performed in connection

with the digital imaging procedure.

The device 10 may also have one or more memories MEM in which

may be store different kind of data. Some examples of these

are output images that are produced by the device 10 and also

program code 31. The program code 31 is arranged in connection

with the device 10 in order to perform measures and operations

according to the invention.



The camera unit CAM may include an image sensor 11, an optics

12.1, 12.2 for forming an image on the image sensor 11 and op

tical image stabilizer unit 14. The sensor's 11 type may be

known as such like also the optics 12.1, 12.2. The optics

12.1, 12.2 may have means to adjust focal length (optical

zoom) . The device 10 may also have a digital viewfinder unit

but that is not critical part considering the invention.

In addition, the device 10 includes also a detector 13.1,

13.2. The detector entity may be formed several individual de

tecting units 13.1, 13.1 for detecting a movement effect aimed

to the device 10. The movement effect may be caused by an ex

ternal source interacting to the device 10. The movement ef

fect is detected particularly in connection with an imaging

procedure that is performed by the device 10. The program code

means 31.1 may take care out of operations relating to this

detection.

The movement effect may mean in this connection, for example,

the direction of shaking of the device 10. In general, the

movement effect may be understood in connection with the in

vention as an effect, which is undesired and would cause harm

ful effects to the produced image. One example of such a harm

ful effect is blurring. The device 10 may have different sen-

sitivities when considering the blurring effect. The sensitiv

ity may depend on, for example, the used imaging program (ex

posure, for example) .

Also, the external source may have different kind of forms.

That may be caused by the user of the device 10. When the user

presses capture button of the camera that may cause a tug for

the device 10. When the user performs outdoor imaging, for ex

ample, at the winter he may shake due to the chilliness. The

external source, which interacts with the device, may also be

caused by user independently. For example, the wind effect may



move the device in uncontrolled manner when the imaging is

performed. Thus, examples of external sources may be several

when considering the invention.

The optical image stabilizer unit 14 is arranged to actuate at

least part of the optics 12.1. Unit 14 is arranged to the

front of the sensor 11. The unit 14 and the sensor 11 have

common optical axis. The primary optics 12.2 may be arranged

between the sensor 11 and the unit 14. There may also be op-

tics in front of the unit 14. Thus, the place of the unit 14

relative to other optics 12.1 is not limited to some particu

lar arrangement but several orders may be possible.

The unit 14 may include at least one corrective lens 12.1 hav-

ing free movement path at least in two-dimension being a plane

perpendicular to optical axis. Of course, the lens 12.1 may

also move in the direction of optical axis if that is also

necessary. The purpose of the unit 14 is to compensate the de

tected movement effect caused by the external source on a real

time basis. The stabilizer unit 14 will enable linear X-Y-

movement for a lens 12.1 to balance the movement resulted from

an external source (e.g. hand shaking) . The amount of the

movement of the lens 12.1 may be, for example, +/- 0,5 mm in

X- and Y-directions . The direction of the movement of the lens

12.1 is opposite to this one and it causes that the image

forming on the sensor 11 will be clear, sharp and unblurred.

The general principles of this compensation, for example, how

this will optically take place between the optics 12.1, 12.2

and the sensor 11 is not needed to be described in this con-

nection very deeply. Generally speaking, the one skilled in

the art is well familiar with these principles, basics and

"optical rules" based on which the correction and image forma

tion on the sensor 11 will be happen. The idea of this inven

tion is not depending of these generally known details. The



program code means 31.2, 31.3 may take care out of operations

relating to actuation of the unit 14.

In the invention the actuation of the optics 12.1 that is

functionally arranged in connection with the stabilizer unit

14 is based on deformations arranged to take place in the op

tical image stabilizer unit 14. This enables precise compensa

tion and also simplifies the mechanical and electrical imple

mentation of the unit 14 and the device 10.

Based on the detection of the movement that may be caused by

several reasons the device 10 is arranged to generate an ac

tuation effect, for example, a signal, or in general, an exci

tation. This signal (for example, a voltage) is arranged to be

supplied to the optical image stabilizer unit 14 in order to

cause the deformations in it. The program code means 31.4 may

take care out of operations relating to this.

Next this optical image stabilizer unit 14 is described as one

embodiment more precisely referring to Figures 2 - 4. It in

cludes in the case of this embodiment a casing 15.1, 15.2, ac

tuator means 16.1, 16.2, an signal bus BUS and at least two

actuating members 17.1, 17.2. The casing 15.1, 15.2 is op

tional. The actuator means 16.1, 16.2, the signal bus BUS and

actuating members 17.1, 17.2 moved by the actuator means 16.1,

16.2 may be integrated on the flexible printed circuit FPC

that is attached to cover 15.2. The FPC forms a solid base for

the actuators 16.1, 16.2. Owing to this the invention may be

suitable for mass production being an integrated entirety.

Figure 2 presents an opened view in which the top cover 15.1

is removed from the unit 14 and Figure 3 describes an exploded

view about the components of the unit 14. More precisely,

packaging of the unit 14 is made between two plastic covers

15.1, 15.2 that are joined together e.g. with adhesive from



the fastening / alignment points 21 in each corner except one

and also limiter structures 19.1 - 19.5 inside the unit 14.

These parts 15.1, 15.2 cover the components of the unit 14.

The top and bottom covers 15.1, 15.2 have an aperture 20

through which the light goes to the sensor 11. The lens ele

ment 12.1 is in connection with these apertures 20. The diame

ter of the lens 12.1 is slightly larger than the aperture 20.

The diameter and the path of the lens 12.1 is fitted in such a

manner that the image may be formed even the lens 12.1 is at

its extreme position.

The actuator means 16.1, 16.2 are arranged inside the casing

15.1, 15.2 or, generally, inside the device 10. The operation

of these actuator means 16.1, 16.2 are arranged to base on the

deformations taking place in them.

The material of the actuators 16.1, 16.2 are selected from a

group of piezo-ceramic materials, electroactive polymers or

shape memory materials, for example. Generally, all kind of

"smart materials" may be come into question in which will hap

pen expansion and compression when power is supplied for acti

vating that.

By applying these smart materials as actuators 16.1, 16.2 are

achieved simple implementation. The actuator material itself

may be commanded / controlled, for example, by a voltage, by a

frequency or by a heat. These kind of signals or excitations

cause expansion or compression in the material, i.e., in gen

erally speaking, deformations .

The FPC forms the signal bus BUS for the actuator means 16.1,

16.2. The signal bus BUS includes now seven lines. By signal

bus BUS at least the actuation signal is arranged to be sup

plied for the actuator means 16.1, 16.2. Other output and in-

put signals may also be transferred by this bus BUS and its



lines. The signal bus BUS is connected to processor unit CPU

on the other end.

There are also at least two actuating members 17.1, 17.2 in

the unit 14. These are moved perpendicularly relative to each

other by the actuator means 16.1, 16.2 being now piezo actua

tors inside a plastic casing 15.1, 15.2. The lens 12.1 is se

cured to these actuating members 17.1, 17.2. The arm 17.1

moves the lens 12.1 horizontally i.e. in X-dimension. The arm

17.2 moves the lens 12.1 vertically i.e. in Y-dimension. It

should be noted that the shafts 17.1, 17.2 may occur as such

without any special frames or other construction arranged for

them. This simplifies the structure of the unit 14. According

to this embodiment the actuating members may be two metal arms

17.1, 17.2 by which the lens 12.1 is moved i.e. actuated.

According to one embodiment, the two dimensional position of

the optics 12.1 arranged to the actuating members 17.1, 17.2

is arranged to be determined from the electrical properties of

the actuator means 16.1, 16.2. The determination is arranged

to be performed by using the signal bus BUS i.e. signal lines

Ll and L2 of the piezo actuators 16.1, 16.2. This determina

tion circuit 22 is presented schematically in Figure 4 . How

ever, one skilled in the art understands that the CPU may per-

form this monitoring directly from the lines Ll and L2 without

any special determination circuits or lines arranged for that

reason. The program code means 31.5 may take care out of op

erations relating to this.

More particular, due to the reason that the actuator 16.1,

16.2 is actuated by the voltage i.e. that is between the

closed electric circuit, it is possible to measure, for exam

ple, a resistance or capacitance or some other electrical

variable provided by that. By interpreting the measure it is

possible to determine the current position of the material and



thus also the lens 12.1 which is connected to the material.

This removes the need for some special detectors, such as, for

example, optical detectors like photo reflector or photointer-

ruptor which would otherwise complicate the system. The elec-

troactive polymers, for example, may directly expand even cou

ple of hundreds of percents causing that the automatic posi

tion detection is an automatic effect.

In Figure 4 is also presented one example of the position

calibration / initialization of the unit 14. The casing 15.1,

15.2 may be equipped with detector elements 18 for positioning

the stabilizing unit 14, more particular, the lens 12.1. The

detectors 18 are applied for fixing at least one reference

point for the corrective lens 12.1 arranged in connection with

the micro-displacement unit 14. The actuating members 16.1,

16.2 are arranged functionally in connection with the detector

elements 18.

More precisely, on the FPC there may be mounted two miniature

switches 18.1, 18.1', 18.2, 18.2' representing the detector

elements. By using them is detected the datum point for the

corrective lens system 12.1 in which there may be even several

lenses. In this embodiment the datum point is existing on the

left lower corner of the unit 14. During startup of the device

10 or the camera application the unit 14 can find this point

and based on that calculate the centerpoint of the optics

12.1, relative to which the stabilization always may occur.

Both spring wire slider arms 17.1, 17.2 i.e. the actuating

members push the switches 18.1', 18.2' so that they close and

two signals are transmitted to the processor CPU to register

the existing location of lens 12.1. The program code means

31.6 may take care out of operations relating to this detec

tion and calculation of the datum point and current location

based on this information. There may be three signal lines L3,



L4 and common GND for these switches 18.1, 18.2 in the bus

BUS. There are also an stopper body 19 on the FPC against

which the switches 18.1', 18.2' arranged to the base elements

18.1, 18.2 press when the arm members 17.1, 17.2 are driven on

this lower left corner. This kind of switch arrangement is

very compact and it gives undoubtedly the required information

needed for position calibration and calculation.

The detector for detecting a movement effect caused by an ex-

ternal source aimed to the device 10 may include, for example,

one or more small gyro sensor elements 13.1, 13.2 which may be

separate from each other. One schematic example of this kind

of gyro and its detection dimensions is presented in Figure 1 .

Some commercially available examples of possible gyros are Mu-

rata ENC-03 series and Epson XV3500-CB. These gyros 13.1, 13.2

are arranged to generate data indicating the detected movement

effect, more particular, its amount, speed and direction, for

example .

The device 10 is also equipped with a processor CPU as already

generally described above. The processor CPU is arranged to

generate the actuating signal for the optical image stabilizer

unit 14. This control signal generation is performed based on

the data i.e. information about movement effect caused by an

external source and generated by the one or more small sepa

rate gyro elements 13.1, 13.2. The program code means 31.7 may

take care out of operations relating to this. This information

is transferred to the processor CPU via data lines described

in Figure 1 . By using of this signal is then controlled the

piezo actuators 16.1, 16.2 by using of which the lens 12.1 is

moved to the opposite direction to correct the image. The pro

gram code means 31.4 apply data provided by the gyros 13.1,

13.2.



The casing 15.1, 15.2 may also be equipped with limiting

structures 19.1 - 19.5. The limiters 19.1 - 19.5 are now on

the side opposite to the actuators 16.1, 16.2. However, the

limiters 19.1 - 19.5 are arranged in such a manner that they

limit the movement of the arms 17.1, 17.2 in every direction.

The meaning of these is to limit the movement of the actuating

members 17.1, 17.2. The limiting structures 19.1 - 19.5 de

fines extreme locations for the optics 12.1 arranged to the

actuating members 17.1, 17.2. The actuating arms 17.1, 17.2

extends now from at least one of their open end between these

limiting structures 19.1, 19.2, 19.4, 19.5. On the other hand,

the main sides of the arms 17.1, 17.2 rest against the struc

tures 19.1, 19.2, 19.4, 19.5 in their extreme positions. The

resting against the structures 19.1, 19.2, 19.4, 19.5 takes

place with wide length, which supports also the optics 12.1.

By providing several stoppers 19.1 - 19.5 per one actuating

member 17.1, 17.2 is achieved safe and reliable implementation

of the unit 14 when considering the nature of use of the port-

able devices. There may occur even ~10G external forces when a

standard mobile phone drops from 1,5 m height. The limiters

19.1 - 19.5 having effect on each four side around the lens

element 12.1 controls the movement of the lens 12.1 when drop

occurs . These are used to prevent impact forces resulted from

a floating lens 12.1 to the surrounding mechanics (actuators,

switches) .

The actuating member 17.1, 17.2 may be arranged to form an

element having fairly a rectangular shape and from which one

main side is removed. In this embodiment the floating lens

12.1 is between two U-shaped parts 17.1, 17.2 made from metal

(e.g. bent wire or punched sheet metal) . The piezo actuators

16.1, 16.2 of the U-shaped actuating member 17.1, 17.2 are ar

ranged on the side opposite to this removed side. Two piezo-

actuators 16.1, 16.2 are mounted on flexible printed circuit



FPC. The lens 12.1 may be attached to the opposite main sides

of the arms 17.1, 17.2. In the arms 17.1, 17.2 there may be

bendings which take into account the inside structures of the

unit 14 and also enables the controlled movement path for the

lens 12.1 without damages to the inside mechanics.

The arms 17.1, 17.2 are arranged in such manner relative to

each other that when one arm 17.1 moves the lens 12.1 by the

piezo actuator 16.1 the lens 12.1 slides freely and steplessly

between the other arm 17.2. Thus, the precise fit of the arms

17.1, 17.2 relative to each other also controls the movement

of the lens 12.1. The function of the arms 17.1, 17.2 is be

sides of the medium of the actuating force in one dimension

also to control the path of the lens 12.1 in another dimension

i.e. to form linear guide for the lens 12.1. This also simpli

fies the mechanical construction.

There are commercially available piezo actuators for the pur

pose of the invention that can implement the required linear

movement. SIDM -type (Smooth Impact Drive Mechanism) may be

mentioned in this connection as an example of the operational

principle of the piezo mechanism. By operating the piezos (or

others actuator elements in which happen deformations) with

suitable voltage signal (and voltage direction / waveform pat-

tern), the lens 12.1 moves freely along X- and Y-axis between

the sliders 17.1, 17.2. The signals supplied by lines Ll and

L2 depend on the detected movement. The amount of detected

movement in each dimension may diverge, so the signals may

also have different measure between each other. Due to this

the arms 17.1, 17.2 moves independently relative to each

other. In the case of piezo ceramic actuators there will also

happen these deformations. However, the expansion and compres

sion / shrinking events may be small in the case of piezo ap

plications and due to that reason there may also be some suit-

able transmission mechanism by means of which these small



steps are chained together in order to implement the wished

movement effect for the lens 12.1.

The form of the actuator 16.1, 16.2 may be such that the arms

17.1, 17.2 are between or inside them, in generally, connected

to them. Also, the arms 17.1, 17.2 itself may possess deforma

tion property. When compression or expansion occurs, the ac

tuator 16.1, 16.2 forces the shaft 17.1, 17.2 into movement.

The inside surface of the actuators 16.1, 16.2 and the outside

surface of the arms 17.1, 17.2 may be treated in order to re

duce the friction between them, if such a coaxial arrangement

is applied between them. This is important to achieve stepless

and continuous movement. The mechanical connection between the

actuators 16.1, 16.2 and the arms 17.1, 17.2 puts the arms

17.1, 17.2 to linear movement relative to the actuators 16.1,

16.2.

When the stabilizer unit 14 according to the invention is pow

ered up, two mechanical switches 18.1, 18.1', 18.2, 18.2' po-

sition the lens 12.1 and define the datum point. After this a

separate gyro element (s) 13.1, 13.2 is used to measure the

level and direction of vibration aimed to the device 10 based

on which the processor CPU controls the stabilization effect.

In Figure 1 is presented rough schematic view of application

example of a program product 30 according to the invention.

The program product 30 is intended to perform in connection

with digital imaging according to the invention. The program

product 30 may include a storing means, such as, a memory me-

dium MEM and also a program codes 31 executable by the proces

sor unit CPU of the device 10 and written in the memory medium

MEM for dealing out image stabilization process in accordance

with the method of the invention at least partly in the soft

ware level. The memory medium MEM for the program code 31 may

be, for example, a static or dynamic application memory of the



device 10, wherein it can be integrated directly in connection

with the imaging chain or more specifically in connection with

the control function of the optical image stabilizer unit 14.

The program code 31 may include several code means 31.1 - 31.7

described above, which can be executed by processor CPU and

the operation of which can be adapted to the method descrip

tions just presented above. The code means 31.1 - 31.7 may

form a set of processor commands executable one after the

other, which are used to bring about the functionalities de

sired in the invention in the equipment 10 according to the

invention. The invention itself does not have major impact on

the basic principles of the optical image stabilization. The

implementation details depend on the products and units ap-

plied therein.

Figures 5a - 5d and 6a - 6i presents stabilizer unit 14 in

different positions. Figures 5a - 5d describes the corner po

sitions of the lens 12.1 and spring wire sliders 17.1, 17.2.

From these can be easily see the limiting structures 19.1 -

19.5 and the movement path between these extreme locations.

In Figures 6a is presented the initialization position when

device 10 is started and datum point determined. In Figure 6b

is presented the centre location to which the lens 12.1 is

moved after determination of the datum point. Figures 6c - 6i

presents in clock-wise order the extreme positions of the lens

12.1. It should be understood that all intermediate locations

between these extreme positions are also possible. Practi-

cally, the adjustment of the position of the lens 12.1 may be

performed totally stepless.

There are several advantages which are achieved by the inven

tion. Firstly the images are sharper in various imaging modes

since the effect of shaking is now eliminated. When applying



full zooming (= small aperture, narrow viewing cone) the shak¬

ing is the most visible, so this will be now minimized. Longer

exposure times can be used in low-light conditions and images

remain still sharp. Overall image quality is improved with

higher resolutions. Unit according to the invention and to

which the invention also relates as an independent totality

has small overall size & reasonable amount of input signals.

The dimensions of the unit 14 may be, for example, 10mm x 10mm

or even less. The thickness of the unit 14 may be, for exam-

pie, even less than 1,5 mm. These features enable easy product

integration (either as integrated inside a camera or being as

a stand-alone device on top of camera) . The presented mechani¬

cal solution implements the required imaging functions and re

sults easy assembly structure that is cost- and labourwise.

This is very important when considering the mass production of

digital imaging devices, such as, mobile phones and digital

cameras and as well as the optical image stabilizer units as

such. In this application context the term "actuate" with its

derivatives means practically the same as "moving".

It should be understood that the above specification and the

figures relating to it are only intended to illustrate the

present invention. Thus, the invention is not limited only to

the embodiments presented above or to those defined in the

claims, but many various such variations and modifications of

the invention will be obvious to the professional in the art,

which are possible within the scope of the inventive idea de¬

fined in the appended claims .

REFERENCE:

[I]: http: //panasonic. co .jp/pavc/global/lumix/ and its

sub-pages, on-line WEB browsing possible at least Oc¬

tober 2005.



CLAIMS

What is claimed is:

1 . Electronic device, which includes

- an image sensor,

- an optics for forming an image on the image sensor,

- a detector for detecting a movement effect caused

by an external source aimed to the device in connec

tion with an imaging procedure and

- an optical image stabilizer unit arranged to actu

ate at least part of the said optics in order to com

pensate the detected movement effect caused by the

external source,

characterized in that the actuation of the said optics is

based on deformations arranged to take place in the optical

image stabilizer unit.

2 . Electronic device according to Claim 1 , characterized in

that based on the said detection the device is arranged to

generate an actuation signal which is arranged to be supplied

to the said optical image stabilizer unit in order to cause

said deformations .

3 . Electronic device according to Claim 1 , characterized in

that the optical image stabilizer unit includes

- a casing,

- actuator means arranged inside the casing which op

eration is arranged to be based on the said deforma

tions,

- an signal bus for the actuator means by means of

which at least the actuation signal is arranged to be

supplied for the actuator means and

- at least two actuating members arranged to be moved

perpendicularly relative to each other by the actua-



tor means and to which actuating members at least

part of the said optics is arranged.

4 . Electronic device according to Claim 3 , characterized in

that the position of the optics arranged to the said actuating

members is arranged to be determined from the electrical prop

erties of the actuator means which determination is arranged

to be performed by using the signal bus.

5 . Electronic device according to Claim 3 , characterized in

that the casing is equipped with detector elements for fixing

at least one reference point for the said optics arranged in

connection with the said optical image stabilizer unit which

actuating members are arranged functionally in connection with

the detector elements .

6 . Electronic device according to Claim 1 , characterized in

that

- the said detector for detecting a movement effect

caused by an external source aimed to the device in

cludes one or more gyro elements that are arranged to

generate data indicating the detected movement effect

and

- the device is equipped with a processor that is ar-

ranged to generate the said actuating signal for the

optical image stabilizer unit based on the data gen

erated by the said one or more gyro elements .

7 . Electronic device according to Claim 3 , characterized in

that the casing is equipped with limiting structures in order

to limit the movement of the actuating members which limiting

structures defines extreme locations for the optics arranged

to the actuating members .



8 . Electronic device according to Claim 3 , characterized in

that the actuating member arranged to actuate the optics in

one dimension is also arranged to form a linear guide for the

optics in another dimension.

9 . Electronic device according to Claim 3 , characterized in

that the actuating member is arranged to form an element hav

ing a rectangular shape and from which one side is removed and

the actuator means of the actuating member is arranged on the

side opposite to the said removed side.

10. Electronic device according to Claim 3 , characterized in

that the material of the actuator means are selected from a

group of piezo-ceramic materials, electroactive polymers or

shape memory materials.

11. Electronic device according to Claim 3 , characterized in

that the actuator means, the signal bus and actuating members

moved by the actuator means is arranged on the flexible

printed circuit.

12 . Method in digital imaging procedure in which method in

connection with the imaging procedure

- is detected a movement effect caused by an external

source aimed to the device and

- at least part of optics arranged to form an image

on an image sensor is actuated based on the said de

tected movement effect,

characterized in that actuation of the said optics is based on

deformations .

13. Method according to Claim 12, characterized in that the

said deformations is arranged to take place in an optical im

age stabilizer unit and based on the said detected movement

effect is generated an actuation excitation which is supplied



to the said optical image stabilizer unit in order to cause

the said deformations .

14. Method according to Claim 12, characterized in that the

position of the optics is determined from the electrical prop

erties of actuator means by using of which the optics is actu

ated.

15. Method according to Claim 12, characterized in that the

path of the optics is limited by arranging limiting structures

in the optical image stabilizer unit.

16. Method according to Claim 12, characterized in that at

least one reference point is determined for the said optics

arranged in connection with the said optical image stabilizer

unit according to which reference point the current position

of the optics is actuated.

17. Optical image stabilizer unit for an electronic device in-

eluding a camera unit which camera unit includes an image sen

sor and an optics for forming an image on the image sensor,

and which said optical image stabilizer unit may be arrange to

actuate at least part of the said optics in order to compen

sate the detected movement effect caused by the external

source, characterized in that the actuation of the said optics

is based on deformations arranged to be taken place in the op

tical image stabilizer unit.

18. Optical image stabilizer unit according to Claim 17, char-

acterized in that the optical image stabilizer unit includes

- a casing,

- actuator means arranged inside the casing which op

eration is arranged to be based on the said deforma

tions,



- an signal bus for the actuator means by means of

which at least the actuation signal is arranged to be

supplied for the actuator means and

- at least two actuating members arranged to be moved

perpendicularly relative to each other by the actua

tor means and to which actuating members at least

part of the said optics is arranged.

19. Optical image stabilizer unit according to Claim 18, char-

acterized in that the position of the optics arranged to the

said actuating members is arranged to be determined from the

electrical properties of the actuator means which determina

tion is arranged to be performed by using the signal bus.

20. Optical image stabilizer unit according to Claim 18, char

acterized in that the casing is equipped with detector ele

ments for fixing at least one reference point for the optics

arranged in connection with the said optical image stabilizer

unit which actuating members are arranged functionally in con-

nection with the detector elements.

21. Optical image stabilizer unit according to Claim 18, char

acterized in that the casing is equipped with limiting struc

tures in order to limit the movement of the actuating members

which limiting structures defines extreme locations for the

optics arranged to the actuating members .

22. Optical image stabilizer unit according to Claim 18, char

acterized in that the actuating member arranged to actuate the

optics in one dimension is also arranged to form a linear

guide for the optics in another dimension.

23. Optical image stabilizer unit according to Claim 18, char

acterized in that the actuating member is arranged to form an

element having a rectangular shape and from which one side is



removed and the actuator means of the actuating member is ar

ranged on the side opposite to the said removed side.

24. Optical image stabilizer unit according to Claim 18, char-

acterized in that the material of the actuator means are se

lected from a group of piezo-ceramic materials, electroactive

polymers or shape memory materials.

25. Optical image stabilizer unit according to Claim 18, char-

acterized in that the actuator means, the signal bus and actu

ating members moved by the actuator means is arranged on the

flexible printed circuit.

26. Program product for actuating an optical image stabilizer

unit in a electronic device including a camera unit, which

program product include a storing means and a program code ex

ecutable by a processor and written in the storing means, and

which program code includes

- first code means configured to detect a movement

effect caused by an external source aimed to the de

vice in connection with an imaging procedure and

- second code means configured to actuate at least

part of the said optics arranged to form an image on

an image sensor by the said optical image stabilizer

unit which actuation is configured to base on the

said detected movement effect,

characterized in that the program code includes third code

means configured to cause deformations in connection with the

said optical image stabilizer unit in order to actuate the

said optics .

27. Program product according to claim 26 , characterized in

that the program code includes fourth code means configured to

generate an actuation signal based on the said detection of

the movement effect which is arranged to be supplied to the



said optical image stabilizer unit in order to cause the said

deformations .

28. Program product according to claim 26 , characterized in

that the program code comprises fifth code means configured to

determine the position of the optics from the electrical prop

erties of actuator means of the optical image stabilizer unit

which determination is arranged to be performed by using a

signal bus of the actuation signal.

29. Program product according to Claim 26 , characterized in

the program code includes sixth code means configured to de

tect at least one reference point for the optics arranged in

connection with the said optical image stabilizer unit accord-

ing to which the current position of the optics is actuated.

30. Program product according to Claim 27, characterized in

the program code includes seventh code means configured to de

termine the said movement effect caused by an external source

aimed to the device by using one or more gyro elements that

are arranged to generate data indicating the detected movement

effect and which fourth code means are configured to generate

the said actuating signal for the optical image stabilizer

unit based on the data generated by the said one or more gyro

elements .













A. CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: H04N, G02B, G03B, HOlL

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE, DK, FI . NO classes as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-INTERNAL, WPI DATA, PAJ, INSPEC, COMPENDEX

C . DOCUMENTS CONSIDERED T O BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 5589239 A (TOMONO, H ET AL), 31 December 1996 1-30
(31.12.1996), column 1 , line 16 - line 23;

column 4 , line 52 - line 55; column 20,
line 27 - line 30, abstract

US 20040013420 Al (HARA, Y), ZZ January 2004 1-30
(22.01.2004), claim 13, abstract

US 20010022688 Al (KOSAKA, A ET AL), 20 Sept 2001 1-30
(20.09.2001), the whole document

Further documents are listed in the continuation of Box C. ) See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international »γ »
filing date Λ document of particular relevance: the claimed invention cannot b e

considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other
special reason (as specified) "Y" document of particular relevance: the claimed invention cannot be

"O" document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is

means combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

21 March 2007 2 9 -03- 2007

Name and mailing address of the ISA/ Authorized officer
Swedish Patent Office
Box 5055, S-102 42 STOCKHOLM Jesper Bergstrand /LR
Facsimile No. +46 8 666 02 86 Telephone No. + 46 8 782 25 00

Form PCT/lSA/210 (second sheet) (April 2005)



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 20060272328 Al (HARA, Y ET AL), 7 December 2006 1-30
(07.12.2006), figures 1,2,5,6, claims 1,4,15,16,
abstract

Form PCT/IS A/210 (continuation of second sheet) (April 2005)



International patent classification (IPC)

H04N 5/232 (2006.01)
G02B 27/64 (2006.01)

Download your patent documents at www.prv.se
The cited patent documents can be downloaded at www.prv.se by
following the links:

• In English/Searches and advisory services/Cited documents
(service in English) or

• e-tjanster/anf όrda dokument (service in Swedish).
Use the application number as username.
The password is PKZSHFQMZY.

Paper copies can be ordered at a cost of 50 SEK per copy from
PRV InterPat (telephone number 08-782 28 85) .

Cited literature, if any, will be enclosed in paper form.

Form PCT/ISA/210 (extra sheet) (April 2005)



Information on patent family members
24/02/2007 PCT/FI2006/050451

US 5589239 A 31/12/1996 JP 2287419 A 27/11/1990

JP 2651011 B 10/09/1997

JP 3047956 U 07/05/1991

JP 7036995 Y 23/08/1995

JP 2046712 C 25/04/1996

JP 2124518 A 11/05/1990
JP 7074842 B 09/08/1995
JP 2124519 A 11/05/1990
JP 2124520 A 11/05/1990

US 20040013420 Al 22/01/2004 JP 3832396 B 11/10/2006
JP 2004056878 A 19/02/2004
US 7085484 B 01/08/2006

us 20010022688 Al 20/09/2001 JP 3783410 B 07/06/2006
JP 11337996 A 10/12/1999
US 6307678 B 23/10/2001

us 20060272328 Al 07/12/2006 JP 2006336617 A 14/12/2006

Form PCT/ISA/210 (patent family annex) (April 2Q05)


	front-page
	description
	claims
	drawings
	wo-search-report

