ESSENTIALLY NEW large-angle high deflecting frequency laser beam scanning system
Method of large-angle high deflecting frequency laser beam scanning system for transmission and receiving video- and other images and device for its realization is the patented invention which allows to manufacture essentially new, simple and low cost large-angle high deflecting frequency laser beam scanning system (hereinafter – “LALS”). 

PRACTICAL APPLICATION OF LALS. LALS can be applied to laser video and TV projection, display technologies, laser show and advertising, laser copying, scanning and printing systems, laser security, night vision and navigation systems, metrological systems, optical communications and data storage and to other laser systems (examples of practical application of LALS see below). 
SHORT DESCRIPTION OF THE invention. Method and device of LALS are realized in result of resonant generation of transverse oscillations of two oscillating plates (resonators) with different densities, connected in series. The second plate (resonator), which has lower density and laser reflecting surface, being in the mode of resonant oscillation, deflects falling laser beam in accordance with parameters, shown below. LALS can be applied as to horizontal and to vertical laser scan. 
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LALS mode of operation

                                                                        Fig. a, b, c.  LALS mode of operation on different stages of deflection of laser beam on the angle 150(
1. First resonator; 2. Second resonator with the reflecting surface; 3. Generator of oscillations; 4. Incoming and reflected laser beam.
LALS MAIN ADVANTAGES. Changeable scan angle: 30–180°,  resonant (deflecting) frequency: 0.5 – 16.0 kHz, small dimensions and weight (see below), simple and low cost architecture, long lifetime – not less than 100 000 hours.

TECHNICAL PARAMETERS OF LALS ACTING MODEL SAMPLES

	Parameters
	Scanning (deflecting) frequency, kHz

	
	0.5
	1.0
	2.3
	5.1
	16.0

	Scan angle, degree
	180
	160
	150
	100
	30

	Power consumption, milliwatt
	150
	130
	120
	110
	90

	Dimensions, mm
	10х12х42
	9х10х32
	11х17х28
	11х15х25
	6х5х32

	Weight, g
	11,4
	6,7
	3,5
	7,3
	1,6


The shown LALS parameters are not optimal and could be improved. 

Technical parameters and facilities of LALS are shown in photo 1. 
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Photo 1. LALS with deflecting frequency 16 kHz and scan angle 300
PHOTO IMAGES OF LARGE-ANGLE HORIZONTAL HIGH DEFLECTING FREQUENCY LASER BEAM SCANNING
Vertical scanning is obtained in result of impact on the scanning device of additional pulses from the generator of functions, which allows deflecting laser beam in vertical direction. This effect is shown not to demonstrate the vertical scanning, but to demonstrate two-coordinate effects similar to complicated Lissajous figures. 

[image: image3.jpg]


[image: image4.jpg]


[image: image5.jpg]



[image: image6.bmp][image: image7.jpg]


[image: image8.bmp]
EXAMPLES OF PRACTICAL APPLICATION OF LALS-BASED DEVICES
Scheme of THE LALS-based color TV projector

New method of large-angle high deflecting laser beam scanning system (LALS-based) allows introducing laser digital TV projectors on market now. Power of RGB (red, green, blue) laser is about 300 mW (blue - 100 mW, red - 100 mW, green - 100 mW). Convergence of three colors in one white unit excludes convergence on screen. Brightness of light point on screen is established by duration of light pulse. Synchronous control of three colors allows obtaining very simple image on screen from digital video signal. Laser TV projector will excel plasma TV by image quality. Taking into account simplicity of laser TV projector and possible volume of annual production about several millions, the cost of RGB laser could be significantly decreased. It will allow to the laser TV projector to compete with color electron ray TV tubes.
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                                                          Fig. 1. Scheme LALS-based TV projector (scale is not observed for good layout)

1.  RGB solid laser; 2. System of color mixing (blue, red, green) in one white beam; 3. Unit of horizontal scanning, 16 ... 20 kHz and more; 4. Unit of frame scanning, 25 ... 60 Hz; 5. Screen; 6. Digital control unit of switching beams of three-color laser from video signal and synchronization of video signal with horizontal and frame scanning.

New method of large-angle high deflecting laser beam scanning system allows to start manufacturing home theatres with screen size tens times and more larger than existing TV sets. In opposite to public cinema home theatre needs no darkening. Laser TV projector allows provide stereoscopic film screening with 3D image, which is hard to make with existing TV systems. 

LALS-BASED NIGHT VISION DEVICES 
1.  LALS-based IR-laser security system for control of and signaling about dangerous movements within controlled area (fig. 2).

For construction of laser security system unit it is necessary to have laser with invisible infrared beam and LALS, only one photodiode with amplifier and simplest analog-to-digital converter (ADC) of serial code. This considerably decreases the cost of a laser security system unit, which can operate both in daylight and in complete darkness and does not require additional illumination. 

The mentioned unit shall be installed on a tower and could control in complete darkness 90( sector at distance up to 1 km and more (depending on IR-laser power). The digital memory unit records the initial image (long shot) of the controlled sector, and the comparator automatically compares the initial image with current condition of the controlled sector in real time. Any appearance of new object within the controlled zone automatically generates emergency signal on control console. Simultaneously the image could be displayed on monitor. Installation of 4 systems with 90( control sector provides all-round control of an object.


                                          Fig. 2.  LALS-based IR-laser security system unit for control of and signaling about dangerous movements within controlled area (shown in white).

2.  LALS-based IR-laser security system unit for control of and signaling about dangerous movements within controlled perimeter (fig. 3).

For safeguarding of a zone perimeter it is enough to install two towers with the laser security systems unit for control and signaling. Operational distance is 1 km and more (depending on IR-laser power). The system operates both in daylight and in complete darkness and does not require additional illumination.

This security system could be very effective for protection of the national boundary and other important state, industrial and commercial objects. 


              Fig. 3. LALS-based IR-laser security system unit for control of and signaling about dangerous movements within controlled perimeter (shown in white) of protected zone.

3.  Mobile and stationary LALS-based IR-laser night vision units and night navigation systems for land and air transports in conditions of limited visibility or complete darkness (fig.4).

The mentioned systems are characterized by high quality of video image in conditions of limited visibility and complete darkness, operational distance up to 1 km and more (depending on IR-laser power), possibility of record and storing video images, small dimensions for mobile systems, simplicity of design and low cost. The image could be shown both on display and on operator's goggles. 

Fig. 4 shows the essentially new LALS-based IR-laser nigh vision system. This night vision unit operates as follows. The laser beam 1 is scanned by large-angle high deflecting frequency scanner system (LALS) 2, observing area within the controlled sector. Reflected signal is received by the photodiode 3, amplified and converted into digital video signal, which is displayed on LCD monitor 4. Obtained image is transmitted to the human eye through the lens 5 and eyepiece 6.

Compact and cheap IR-lasers with cheap LALS system will allow to produce cheapest night vision units with cost ten times lower than existing night vision devices.


                                                     Fig. 4.  Scheme and outer appearance of LALS-based IR-laser night vision unit

1. IR-laser; 2. Large-angle high deflecting frequency laser beam scanning system (LALS); 3. IR-radiation (photodiode) receiver; 4. LCD monitor; 5. Lens; 6. Eyepiece.

The LALS-based IR-laser night vision init shall be put on head (or kept in hands) to provide video control of area at distance up to 1 km (or more) depending on power of IR laser. Scanning of area could be provided by external more powerful IR-laser, which could provide operation of large group of night vision units only for receiving. Video signal from each watcher could be transmitted to the central console for additional control of sector and watcher.

CONCLUSION. LALS is essentially new method of large-angle high deflecting frequency laser beam scanning and can be widely applied to different industrial and home devices. More information about the invention and inventors offer you can see on www.laserscaninfo.com 
ContactS. Vitaly Pilkin, mail address: 8, Bochkova Street, bldg. 1, apartment 57, zip code 129085, Moscow, Russia. Tel. +7 495 102 55 45, E-mail: info@laserscaninfo.com  
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