
(12) STANDARD PATENT (11) Application No. AU 2006212154 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Method and device for controlling the duration of the emission of X-rays in a dental 
radiology device 

(51) International Patent Classification(s) 
HO5G 1/10 (2006.01) HO5G 1/46 (2006.01) 

(21) Application No: 2006212154 (22) Date of Filing: 2006.01.18 

(87) WIPO No: W006/084967 

(30) Priority Data 

(31) Number (32) Date (33) Country 
0501290 2005.02.09 FR 

(43) Publication Date: 2006.08.17 
(44) Accepted Journal Date: 2011.03.03 

(71) Applicant(s) 
Sopro 

(72) Inventor(s) 
Mazuir, Alain 

(74) Agent / Attorney 
FB Rice & Co, Level 23 44 Market Street, Sydney, NSW, 2000 

(56) Related Art 
US 5631943 
US 6404854 
US 4618974 
US 6345215



(12) DEMANDE INTERNATIONALE PUBLIEE EN VERTU DU TRAITE DE COOPERATION 
EN MATIERE DE BREVETS (PCT) 

(19) Organisation Mondiale de la Propriet6 
Intellectuelle 11111111 IH i 11 111 I 11 11 11 11 11 ii1111li iili 

Bureau international 

(43) Date de la publication internationale (10) Num6ro de publication internationale 
17 aofit 2006 (17.08.2006) PCT W O 2006/084967 Al 

(51) Classification international des brevets (74) Mandataire DOMANGE, Maxime; Cabinet Beau de 
H05G 1/10 (2006.01) Lomnie, 232, avenue du Prado, F-13295 Marseille Cedex 

(21) Numdro de la demande international :08 (FR).  
PCT/FR2006/000106 (81) Etats dsigns (sauf indication contraire, pour tout titre de 

(22) Date de ddp6t international : protection national disponible): AE, AG, AL, AM, AT, 
18AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CI, CN, CO, 

l~javier200 (1801.206) CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, H, GB, 
(25) Langue de ddp6t: frangais GD, GE, GIL GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, 
(26) Langue de publication: frangais KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, LY, 

(30)MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, , NO, 

0501290 9 relaive 2 la9.2.205) F NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
050190 frrier200 (0.02.005 FR SL, SM, SY, TJ, TM, TN, IR, TI, TZ, UA, UG, US, UZ, 

(71) Ddposant (pour tous les tats designis sauf US) : SOPRO VC, VN, YU, ZA, ZM, ZW.  
[FR/FR]; ZAC Athelia IV, Avenue des Genevriers, F-13705 (84) ttats dsigns (sauf indication contraire, pour tout titre 
La Ciotat Cedex (FR). de protection rigionale disponible) : ARIPO (BW, GIL 

(72) Inventeur; et GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
(75) Inventeur/Ddposant (pour US seulement) : MAZUIR, ZW), eurasien (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 

Alain [FR/FR]; 3052, chemin du Moulin, F-83470 Saint europen (AT, BE, BG, CI, CY, CZ, DE, DK, EE, ES, H, 
Maximin Saint Baume (FR). FR, GB, GR, HU, BE, IS, IT, LI, LU, LV, MC, NL, PL, PT, 

- [Suite sur la page suivante] 

(54) Title: METHOD AND DEVICE FOR CONTROLLING TI-I DURATION OF TI-I EMISSION OF X-RAYS IN A DENTAL 
-RADIOLOGY DEVICE 

(54) Titre: PRECEDE ET DISPOSITIF DE CONTROL DE LA DUREE D'EM SSION DES RAYONS X DANS UN DISPO
SSITIF DE RADIOLOGIE DENTAIRE 

C, 20 

101 

(5) Astrat: he ivenion elaes o a ystm foacuirig(dnta Zradioog ddigns saindicastion corsngranray gnratoutir 
anda mdul fo cotrllig ainraoaenor.Saimoulecomrie precins redinal dionl mn ARIo (B, Genrao, 

eRopDen(A, B, BG D, CH, C, CZPE4 DE, SI 

Maxccor in atlastine pr-dteied() cFRonnodeoprhbt sto B, modif tHU, poEr IS, Te X-ra emission The iNLPT 

[Suite sur la page suivante] 

220 

301 

18 1 

1012 18 

(57) Abstract: The invention relates to a system for acquiring dental radiology images, said system comprising an X-ray generator 
and a module for controlling an intraoral sensor. Said module comprises means for sending a control command to the generator, 
according to at least one pre-determined criterion, in order to prohibit, stop or modify the power of the X-ray emission. The invention 
also relates to the use of said system for optimising the quantity of X-rays received by a patient.  

[Suite sur la page suivantei



W O 2006/084967 A l 1111111|111|||||||||||||||||||||||||||||||| 1111 II|I|||||||||||||||||||||||||||| |I | |III III 

RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, En ce qui concerne les codes a deux lettres et autres abrivia
GN, GQ, GW, ML, MR, NE, SN, TD, TG). tions, se rifirer aux "Notes explicatives relatives aux codes et 

Declaration en vertu de la regle 4.17 : abreviations"figurant au dibut de chaque numero ordinaire de 

- relative a la quality d'inventeur (rogle 4.17.iv)) la Gazette du PCT 

Publide : 
- avec rapport de recherche international 

(57) Abrdgd : Ce systeme acquisition image radiologique dentaire comportant un g6ndrateur de rayons X et un module de 
commande dun capteur intra buccal. Le module comporte des moyens pour envoyer, selon au moins un critere pr6d6termind, une 
commande de contr6le au g6ndrateur pour interdire, arreter ou modifier la puissance de l'6mission des rayons X. Utilisation de ce 
systeme pour optimiser la quantity de rayons X regu par un patient.



1 

OPTIMIZING THE QUANTITY OF X-RAYS RECEIVED BY A PATIENT 

IN A DENTAL X-RAY IMAGE ACQUISITION SYSTEM 

Background of the invention 

5 The present invention relates to a dental X-ray 

image acquisition system, to an X-ray generator, and to a 

command module for controlling an intra-oral sensor 

suitable for use in such a system.  

In known manner, a dental X-ray image acquisition 

10 system mainly comprises an X-ray generator and an intra

oral sensor that is sensitive to said X-rays, and that is 

associated with a command module for acquiring the X-ray 

image.  

The X-ray generator is required to be fitted with 

15 control means, generally a button, enabling the operator 

to trigger the emission of X-rays in manual and 

deliberate manner.  

Such an X-ray generator is also fitted with a timer 

enabling the operator to set a predetermined duration for 

20 X-ray emission, it being understood that the operator can 

also voluntarily stop the emission of X-rays by using the 

above-mentioned control means.  

In a first known system, the starting and the end of 

acquisition by the sensor are under the control of the 

25 generator.  

In another known system, in particular as described 

in US patent No. 5 331 166, X-ray sensitive pellets are 

integrated in the intra-oral sensor, said pellets being 

adapted to send a signal to the command module of the 

30 sensor which controls the starting and the stopping of 

digital image acquisition as a function of the intensity 

of said signal.  

Also known, in particular from the disclosure of US 

patent No. 5 694 448, is an imaging system in which the 

35 output level from a charge-coupled device (CCD) sensor is 

continuously monitored so as to detect when the generator 

is emitting X-rays, i.e. whenever said level becomes
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greater than a noise level. When such emission is 

detected, image acquisition proper is performed.  

Given that the CCD sensor is read and emptied 

continuously in cyclical manner, in order to make a 

comparison with the noise level, a most unfavourable 

circumstance can arise during which no image is acquired 

even though X-rays have begun to be emitted by the 

generator.  

In practice, 10% to 20% of the X-rays emitted by the 

generator can be lost in this way, and that is naturally 

harmful to the patient.  

To sum up, none of the above-mentioned prior art 

systems is capable of optimizing the quantity of X-rays 

received by the patient since the practitioner can adjust 

the timer in intuitive manner only. In practice, 

practitioners prefer to use an overdose of X-rays in order 

to be sure of obtaining an image of good quality.  

Any discussion of documents, acts, materials, 

devices, articles or the like which has been included in 

the present specification is not to be taken as an 

admission that any or all of these matters form part of 

the prior art base or were common general knowledge in the 

field relevant to the present invention as it existed 

before the priority date of each claim of this 

application.  

Throughout this specification the word "comprise", or 

variations such as "comprises" or "comprising", will be 

understood to imply the inclusion of a stated element, 

integer or step, or group of elements, integers or steps, 

but not the exclusion of any other element, integer or 

step, or group of elements, integers or steps.  

Summary of the Invention 

The present invention may mitigate drawbacks 

described above by proposing, in accordance with one 

aspect, a dental X-ray image acquisition system 

comprising:
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an X-ray generator comprising means for triggering 

the emission of X-rays, a timer enabling an operator to 

set a predetermined duration for X-ray emission, and means 

for automatically stopping the emission at the end of the 

predetermined duration; and 

an intra-oral sensor responsive to X-rays, associated 

with a sensor command module, and adapted to acquire an 

image during said emission; said command module including 

means for starting said acquisition on detecting said 

triggering. In the system: 

the module comprises means for sending a command in 

application of at least one predetermined criterion to the 

generator to prevent, stop, or modify the power of X-ray 

emission before the end of the predetermined duration so 

as to control the quantity of X-rays emitted by the 

generator; and 

the generator includes means for receiving the stop 

command, the means for stopping the generator being 

adapted to prevent, stop, or modify the power of the 

emission on receiving the command.  

Thus, in accordance with the invention, X-rays are 

emitted by the generator only while the digital image is 

being integrated by the intra-oral sensor.  

The invention also provides an X-ray generator and an 

intra-oral sensor command module suitable for use in such 

a system.  

In particular, in accordance with another aspect, the 

present invention provides an X-ray generator comprising 

means for triggering the emission of X-rays, a timer 

enabling an operator to adjust a predetermined duration 

for emission of said X-rays, means for stopping said 

emission at the end of said predetermined duration and 

means for receiving a command coming from a command module
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of an intra-oral sensor sensitive to said rays, said stop 

means being adapted to prevent, stop, or modify said 

emission quantity on receiving said command 

Furthermore, in accordance with yet another aspect, 

the present invention provides a module for commanding an 

X-ray sensitive intra-oral sensor, the module including 

means for sending a command to a generator of X-rays as a 

function of at least one predetermined criterion, the 

command serving to prevent, stop, or modify the emission 

of said X-rays by the generator.  

In accordance with the invention, the module 

possesses means for interrupting or preventing X-ray 

emission in application of predetermined criterion as 

explained below.  

Naturally, when none of the criteria is satisfied, 

then the emission of X-rays is interrupted by the 

generator at the end of the predetermined duration as set 

by the operator. It should be observed that such a 

generator complies with regulations that merely require 

that the emission of X-rays should stop automatically in a 

manner that is initially programmed by the operator.  

Various conditions or criteria used by the command 

module for remotely interrupting or preventing the 

emission of X-rays by the generator are described below.  

Naturally, these criteria are not exclusive of one 

another.  

In a first embodiment, the module sends the command 

on detecting a malfunction of the intra-oral sensor.  

In a second embodiment, the module possesses means 

for detecting the type of intra-oral sensor to which it is 

connected and means for determining the appropriate 

duration for X-ray emission as a function of the sensor 

type. The command is then sent to the generator at the 

end of said duration.  

In a third embodiment, the command module determines 
the duration of X-ray emission as a function of the type
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of resolution desired for the X-ray image, and sends the 

command to the generator at the end of said duration.  

In this embodiment, the command module may obtain 

the level of resolution from a remote device, e.g. a 

5 computer. Image resolution may also be programmed in the 

module itself.  

In a fourth embodiment, the module includes means 

for measuring the mean gain of a sequence of previously 

acquired images, and means for determining a quantity of 

10 X-ray emission that is adjusted as a function of said 

mean gain and as a function of a predetermined desired 

gain. In this embodiment, the command is sent to the 

generator to modify the quantity of X-rays emitted by the 

generator in compliance with said adjusted quantity.  

15 

Brief description of the drawing 

Other characteristics and advantages of the present 

invention appear from the following description given 

with reference to accompanying Figure 1 which shows an 

20 embodiment that is not limiting in any way.  

Figure 1 is a diagram showing a dental X-ray image 

acquisition system 1 in accordance with the invention.  

The system 1 includes an X-ray generator 10 in 

accordance with the invention in a preferred embodiment.  

25 The X-ray generator 10 comprises an X-ray source 16 

and means 14, e.g. a button, for manually triggering or 

stopping the emission of X-rays by the source 16.  

The generator 10 also comprises a timer 18 enabling 

the operator to set a predetermined duration for the 

30 source 16 to emit X-rays.  

The generator 10 also has means, e.g. a 

microprocessor 12 in combination with the timer 18, for 

causing the emission of X-rays to be stopped 

automatically at the end of the predetermined duration.  

35 The acquisition system 1 also comprises an intra

oral sensor 30 that is sensitive to X-rays, e.g. of the
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complementary metal oxide semiconductor (CMOS) or CCD 

type.  

The intra-oral sensor 30 is controlled by a control 

module 20 in accordance with the invention and is 

5 connected thereto by a wire 31.  

Images acquired by the sensor 30 are also conveyed 

by the wire 31 for first processing in the module 20.  

In the embodiment described herein, the module 20 is 

controlled by a microprocessor 21 adapted in particular 

10 to control the intra-oral sensor 30 and to receive 

digital image data coming from said intra-oral sensor via 

an inlet/outlet port 23.  

In accordance with the invention, the generator 10 

and the control module 20 have respective communications 

15 means 18, 22 serving in particular to enable the module 

20 to send a command to the generator 10.  

In a first variant embodiment, these communications 

means 18, 22 are means for wired communication.  

In a variant, these communications means may be 

20 constituted by wireless communications means, for example 

complying with the Bluetooth standard.  

On receiving such a command, the processor 12 of the 

generator 10 interrupts the emission of X-rays by the 

source 16, or modifies the quantity of X-rays being 

25 emitted.  

If the command is received while the source 16 is 

inactive, the processor 12 prevents any subsequent 

emission of X-rays by said source 16 until the operator 

voluntarily takes manual action.  

30 In the preferred embodiment described herein, the 

module 20 of the invention includes means 28 for 

communicating with an external system 40, e.g.  

constituted by a personal computer (PC) type computer.  

The personal computer 40 may be used in particular 

35 for displaying the digital images acquired by the intra

oral sensor 30.
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In the preferred embodiment described herein, the 

operator may also use the remote system 40 for selecting 

a level of resolution (low resolution LR, high resolution 

HR) of the X-ray images acquired by the sensor 30, with 

5 the resolution level LR, HR being received by the control 

module 20 via its communications interface 28.  

In a variant (not shown) the resolution LR, HR can 

be programmed directly in the module 20.  

In the preferred embodiment described herein, the 

10 processor 21 of the control module 20 is adapted to 

detect a malfunction of the intra-oral sensor 30, e.g. by 

reading a register of the inlet/outlet port 23 provided 

for this purpose.  

On detecting a malfunction, the processor 21 sends 

15 the command to interrupt generating X-rays to the 

generator 10 via the communications means 22.  

In the preferred embodiment described herein, the 

processor 21 is also adapted to determine the type (T1 or 

T2) of the intra-oral sensor 30, e.g. by reading a 

20 register provided for this purpose in the inlet/outlet 

port 23.  

In the preferred embodiment described herein, the 

control module 30 has a non-volatile memory 26 in which 

there is stored a table T having as many columns as there 

25 are known types T1, T2 of sensor 30 that might be 

controlled by the module 20, and as many rows as there 

are possible resolutions LR, HR for the X-ray images 

acquired by the sensor.  

In this example, the table T has two rows and two 

30 columns.  

The table T stores four values for each pair (sensor 

type: T1, T2; and image resolution: HR, LR): 
- a duration Di for X-ray emission by the generator 

10 for the corresponding type/resolution pair; 

35 a mean gain MGi measured for a previously acquired 

image sequence corresponding to said type/resolution 

pair;
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- a desired gain Gi for the images acquired by said 

type/resolution pair; and 

- a step size Si for adjusting the duration Di when 

the mean gain MGi is different from the desired gain Gi.  

5 In the preferred embodiment described herein, for 

the first images acquired by an intra-oral sensor of a 

type Ti, with a resolution LR or HR, the processor 21 of 

the control module 20 reads the desired duration Di for 

X-ray emission from the table T.  

10 The control module 20 includes means for detecting 

the beginning of X-ray emission by the generator 10.  

Since these means do not form part of the invention, 

they are not described in detail herein. They may be 

constituted in particular by any of the prior art means 

15 mentioned in the introduction to this document, namely 

receiving an explicit command coming from generator 10, 

e.g. via the communications channel 31, or by detector 

means of the X-ray sensitive pellet type placed in the 

intra-oral sensor 30.  

20 In any event, the processor 21 of the control module 

20 is adapted to start a timer 24 for measuring the 

duration of X-ray emission from detection of the 

beginning of said emission.  

When said measured duration is equal to the duration 

25 Di stored in the table T, the processor 21 sends the 

command to the X-ray generator 10 to cause the generator 

10 to stop emitting X-rays.  

As described above, for each acquired image, the 

processor 21 updates the mean gain MGi of an image 

30 sequence acquired by a sensor type Ti and resolution LR 

or HR pair.  

Once a sufficient number of images have been 

acquired, when the mean gain MGi differs from the gain Gi 

desired for a particular type of image, the processor 21 

35 adjusts the duration Ti with a step of size Si. For 

example, if the desired equilibrium gain Gi is 6 decibels 

(dB), and if the measured mean gain MGi for the latest
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images is a gain of 10 dB, then the processor 21 

increases the emission duration Di by a step Si, e.g. of 

5 milliseconds.  

In a variant, the module 20 sends a command to the 

5 generator 20 so that for the next acquisition it modifies 

the quantity of X-rays emitted in accordance with said 

adjusted quantity. The person skilled in the art will 

understand that modifying the step size Si amounts to 

adjusting the power at which the generator emits X-rays 

10 for constant duration of emission.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A dental X-ray image acquisition system comprising: 

an X-ray generator comprising means for triggering 

the emission of X-rays, a timer enabling an operator to 

5 set a predetermined emission duration for said X-rays, and 

means for automatically stopping said emission at the end 

of said predetermined duration; and 

an intra-oral sensor sensitive to X-rays, associated 

with a command module for controlling said sensor, and 

10 adapted to acquire an image during said emission; 

said command module including means for starting said 

acquisition on detecting said triggering; wherein 

said module includes means for sending a command in 

application of at least one predetermined criterion to the 

15 generator to prevent, stop, or modify the emission power 

of said X-rays before the end of said predetermined 

duration, so as to control the quantity of X-rays emitted 

by the generator; and wherein 

said generator includes means for receiving said 

20 command, the means for stopping the generator being 

adapted to prevent, stop, or modify the power of said 

emission on receiving said command.  

2. An acquisition system according to claim 1, wherein 

said module includes means for detecting a malfunction of 

25 said intra-oral sensor, and means for sending said command 

on detecting said malfunction.  

3. An acquisition system according to claim 1 or claim 

2, wherein said module includes means for determining the 

type (T1, T2) of the intra-oral sensor, means for 

30 determining an X-ray emission duration as a function of 

said type, means for measuring the duration of X-ray 

emission, and means for sending said command at the end of 

said duration in order to stop the emission of X-rays by 
the generator.  

35 4. An acquisition system according to any one of claims 
1 to 3, wherein said module includes means for obtaining a
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level of resolution (HR, LR) desired for said image, means 

for determining a duration for X-ray emission as a 

function of said level, means for measuring the duration 

of X-ray emission, and means for sending said command at 

5 the end of said duration in order to stop the emission of 

X-rays by the generator.  

5. An acquisition system according to claim 4, wherein 

said means for obtaining the resolution level (HR, LR) are 

programming means of said module or means for receiving 

10 information representative of said level (HR, LR) coming 

from a remote device.  

6. An acquisition system according to any one of claims 

1 to 5, wherein said module includes means for measuring 

the mean gain (MGi) of a sequence of at least one 

15 previously acquired image, means for determining a 

quantity (Qi) of X-ray emission adjusted as a function of 
said mean gain (MGi) and as a function of a predetermined 

desired gain (Gi) and means for sending said command in 

order to modify the quantity of X-rays emitted by said 

20 generator in compliance with said adjusted quantity.  

7. An X-ray generator comprising means for triggering 

the emission of X-rays, a timer enabling an operator to 

adjust a predetermined duration, for emission of said X
rays, means for stopping said emission at the end of said 

25 predetermined duration and means for receiving a command 

coming from a command module of an intra-oral sensor 

sensitive to said rays, said stop means being adapted to 
prevent, stop, or modify said emission quantity on 

receiving said command.  

30 8. A module for commanding an X-ray sensitive intra-oral 

sensor, the module including means for sending a command 

to a generator of X-rays as a function of at least one 
predetermined criterion, the command serving to prevent, 

stop, or modify the emission of said X-rays by the 

35 generator.
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9. A module according to claim 8, including means for 

detecting a malfunction of said intra-oral sensor, and 

means for sending said command on detection of said 

malfunction.  

5 10. A module according to claim 8 or claim 9, including 

means for detecting the type (T1, T2) of the intra-oral 

sensor, means for determining a duration for X-ray 

emission as a function of said type (Ti, T2) means for 

measuring the duration (Di) of X-ray emission, and means 

10 for sending said command at the end of said duration in 

order to stop the emission of X-rays by the generator.  

11. A module according to any one of claims 8 to 10, 

including means for obtaining a level of resolution (HR, 

LR) desired for said image, means for determining a 

15 duration (Di) of X-ray emission as a function of said 

level (HR, LR), means for measuring the duration of X-ray 

emission, and for sending said command at the end of said 

duration to stop the emission of X-rays by the generator.  

12. A module according to claim 11, wherein said means 

20 for obtaining the level of resolution are means for 

programming said module or means for receiving information 

representative of said level (HR, LR) coming from a remote 

device.  

13. A module according to any one of claims 8 to 12, 

25 including means for measuring the mean gain (MGi) of a 

sequence of at least one previously acquired image, means 

for determining a quantity (Qi) of X-ray emission adjusted 

as a function of said mean gain (MGi) and of a 

predetermined desired gain (Gi), and means for sending 

30 said command so as to modify the quantity of X-rays 

emitted by said generator in compliance with said adjusted 

quantity.  

14. A dental X-ray image acquisition system, or an X-ray 

generator, or a module for commanding an X-ray sensitive 
35 intra-oral sensor, substantially as described herein with 

reference to the accompanying drawing.
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