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HELMET MOUNTED, LASER DETECT:tON SYSTEM 

BACKGROUND OF 'l'HE INVENTION 

10 This invention relates generally to a helmet mounted, 

laser detection system. More particularly, this invention 

relates to a laser detection system which provides a 360 

degree field of view detection coverage to identify the 

region of origination of the laser, identification of 

15 potential direct or indirect laser energy and automatically 

alert the wearer to the detected laser and the direction of 

laser illumination. 

Modern technology, especially computers and electronics, 

have advanced rapidly in the recent past. Accordingly, it 

20 would be advantages to apply these technological advances to 

the art of war, specifically to weapons and other equipment 

designed to make the modern soldier a more efficient fighting 

machine. 

One approach to applying the technological advances to 

25 modernize the soldier is to view the individual soldier as a 

platform for the system. The system will give the individual 

soldier the ability for real-time situation awareness and 

advanced communication capability keeping the soldier 

immediately responsive and flexible enough to operate in an 

30 uncertain and frequently chaotic environment. 

An object of the LW system is to design and develop a 

system that integrates a Computer/Radio Subsystem (CRS), 

Weapons Subsystem (WS), Integrated Helmet Assembly Subsystem 

(!HAS), Protective Clothing and Individual Equipment 
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5 Subsystem {PCIES), af!d Software Subsystem that includes the 

soldier as the platform and facilitates the simple 

interoperation of all subsystems to increase combat 

effectiveness, awareness and survivability. 

Digital processing of sensor and database information by 

10 weapon systems is especially important in the battlefield. 

For the company, platoon, squad or individual to be 

coordinated and to capitalize on this in.formation, the 

soldier as a weapon system must be provided with the 

capabilities that can selectively receive, transmit and 

15 process this information. One example of this interface is a 

hands-off laser detection system for advanced visual and/or 

audible identification of a laser threat. 

Most methods for dealing with a laser threat involves 

some active countermeasures, evasive maneuvers, or direct 

20 engagement. Generally, these methods will be used by combat 

units in various combinations. However, all of these 

alternatives presume that, in most situations, the hostile 

laser has been detected, identified, and exactly localized 

within the extremely short span of time available. Crews in 

25 fighting vehicles, infantry soldiers, and others must be 

instantaneously warned of specific laser threats to 

maintain/enhance their survivability. Thus, it has become 

necessary to develop a compact, rugged, lightweight and 

automatic laser warning system capable of detecting and 

3 0 determining the direction, type and location of incident 

laser radiation with a comparatively high degree of accuracy 

in a timely manner. 

The military presently uses a 

for battlefield simulation games. 
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· 5 ref erred to as the Modular Integrated Laser Engagement System 

(MILES} developed by the Naval Training Equipment Center 

working in conjunction with military contractors. The Miles 

system equips soldiers with pulsed semiconductor lasers and 

sensors. The lasers may be attached to a variety of weapons 

10 that each fire a characteristic sequence of pulses. When the 

war games start, the soldiers fire laser pulses at each 

other, and the sensors keep score. However, such systems are 

frequently awkward to wear, do not provide the soldier with 

advance warning of the laser threat and are not battlefield 

15 effective. Therefore, means for providing the soldier with 

advance information of a laser threat :.n a lighter weight 

packaging is needed. 

The present invention is designed to provide a laser 

detection system, which can be integrated within a LW system, 

20 and to identify hostile lasers by their wavelength, pulse 

repetition frequency, and incoming power. The laser 

detection system exploits many of the components available in 

a LW system including helmet shell, mission-adaptable 

display/sensor modules for day-night sighting, data 

25 acquisition, and communications headgear. 

SUMMARY OF THE INVENT.ION 

The present invention provides an innovative and 

30 improved laser detection.system for use with a helmet. The 

laser detection system incorporates a plurality of sensors 

adapted to detect laser energy and generate an output signal 

responsive to the detection of the laser energy. 
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5 It is therefore _an object of the present invention to 

provide a laser detection system which is attached to a 

helmet to ensure the soldier receives timely alert of a laser 

threat. For display image sources, the system uses a visual 

and optional auditory alert providing the soldier an 

10 identification of the type of laser and the direction of the 

threat in time to act before the enemy does. 

It is a particular object of the invention to provide a 

laser detection system capable of instantaneous all-around 

laser detection. It is another object of the present 

15 invention to provide a laser detection system capable of 

identifying potential direct or indirect laser energy with 

the use of multiple sensors integrated with the soldier 1 s 

helmet. The laser detection system covers the whole horizon 

thereby detecting laser energy in a 360 degree field of view 

20 and displays images of the detected laser type, strength and 

direction on the !HAS heads up viewing screen assembly to 

enhances the soldier's survivability in the battlefield. 

Another object of this invention is to provide a laser 

detection system mounted on a soldier•s helmet in which the 

25 viewing screen assembly can be quickly and easily moved 

manually into and out of the soldier's field of view. 

Another object of this invention is to provide a laser 

detection system mounted on a soldier' s helmet wherein a 

major portion of the electronics equipment remains within a 

30 soldier's load carrying equipment, minimizing damage and 

eliminating headborne weight to minimize neck fatigue and 

encourage prolonged use. 

Another object of this invention is to provide a laser 

detection system mounted on a soldier's helmet which shares a 
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5 common electronic interface and power source with other LW 

subsystems to minimize logistics considerations such as; 

electronics weight and power requirements. Another object of 

this invention is to provide a laser detection system with 

minimized exposed cabling to eliminate catching/snagging 

10 objects and flapping in airborne operations. 

Another object of this invention is to provide a helmet 

mounted, laser detection system for soldiers which is 

comparatively lightweight and small in size to accommodate 

the need to easily don/doff protective clothing, and doesn't 

15 materially interfere with ballistic/laser protection 

spectacles, Nuclear Biological Chemical (NBC) masks, LW 

PCIES, and other such equipment, nor impinge upon 

duties/operation of the soldier .. 

A still further object of this invention is to provide a 

20 laser detection system for soldiers mounted on an effective 

yet lightweight helmet without degrading ballistic impact 

protection. The helmet incorporates a retention system to 

maximize comfort while providing a stable platform for 

display viewing and laser detection. Moreover, the laser 

25 detection system is mounted for maximum exposure to laser 

sources from all positions and emplacements. 

The above noted objects and other advantages of this 

invention are accomplished by a hands free laser detection 

system having multiple laser sensors mounted on the soldiers 

30 helmet for 360 degree FOV laser detection, a hinged viewing 

screen attached to the soldier 1 s helmet that permits hands 

free viewing and identification of the laser energy, and a 

headset attached to the soldier's helmet which provides a 

multiple tone alert signal indicating the type of laser 
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5 threat. The laser d~tection sensors each have a 180 degree 

FOV and are oriented so that the sensors FOV overlap thereby 

preventing any blind spots in the detectors coverage. The 

laser sensor signal measurements are then sent to the LW CRS 

where a detection algorithm compares the amplitude of the 

10 signal received by each sensor. This analysis enables the 

laser detection system to determine the quadrant direction of 

the detected threat, the type of laser, and distance of the 

laser with respect to the soldier. The CRS generates a 

visual and/or auditory alert and sends it to the IHAS, which 

15 displays the alert on the viewing screen and/or provides a 

audible signal to the headset. The laser detection system is 

integrated within the !HAS and CRS to minimize weight and 

costs, and yet remains a modular component to allow for 

growth and enhancements. 

20 Further objects, features and advantages of the present 

25 

30 

invention will become apparent from the detailed description 

that follows. 

BRIEF DESCRIPTION OF THE DRAWI:NGS 

FIG. 1 is a block diagram of the Land Warrior (LW} system. 

FIG. 2 is a side view of the soldier helmet showing the 

attachments of the components of the present invention. 

FIG. 3 is an exploded view of the soldier helmet showing the 

components of the helmet suspension system in an unassembled 

condition. 
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· S FIG. 4 is a schematic view of the electrical system of the 

helmet mounted laser detection system. 

DETAILED DESCRIPTION 

10 Referring now to FIG. l, there is illustrated a block 

diagram of the LW system. The LW system includes various 

integrated individual fighting subsystems .which can be 

utilized in conjunction with the present invention. The LW 

system is composed of five major subsystems including: (1} 

15 Computer/Radio Subsystem (CRS) 200; (2) Weapon Subsystem (WS} 

500; (3) Integrated Helmet Assembly Subsystem (!HAS) 400; (4) 

Protective Clothing and Individual Equipment Subsystem 

{PCIBS) 600; and, {5} LW Software Subsystem (LWSS} 300. The 

present invention is directed to a laser detection system 

20 which utilizes components of the IRAS 400 and the CRS 200. 

Reference is now made to FIG. 2 in which is illustrated 

the !HAS 400 subsystem of the LW system 100. The IHAS 400 

subsystem utilizes a wiring harness 927 of conventional 

design to link the Computer/Radio {CR.SJ 200, mounted within a 

25 LCE 601, with the sensor display module 432, display drive 

electronic module 425, and headset/microphone communications 

assembly 450 of the laser detection system as further 

described herein. An important component of the IRAS 400 

subsystem is the ballistic helmet 401 which provides the 

30 platform for integrating IRAS components along the rim/lip of 

the helmet. 

The laser detection system utilizes the same IHAS wiring 

430 and consists of a plurality of sensors. In a preferred 

embodiment, two dual sensors 408, 409 and 410, 411 reside 
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· 5 interiorly of and are suitably secured to the inner surface 

of the outer shell of the sensor display module 432 and the 

display drive electronic module 425. The outer shell of the 

sensor display module 432 functions to shield internal 

components from electromagnetic effects. Each sensor 408-411 

10 is provided with a relatively wide field of view (FOV} 

{nominally some 180 degrees) in its stationary position. 

The sensor display module 432 operates either in a stand 

alone mode, directly connected to the WS 500 components or 

with the CRS 200 as the connection with various video, 

15 graphical, and symbolic information sources. 

20 

The sensor display module 432 provides the LW an 

enhanced visual interface to the battlefield and aids in 

night and day operation through the monocular Night Sensor 

Display Component (NSDC) 445 and Day Display 440 heads-up 

display modules attached to the front helmet mount 441 which 

provides a viewing screen 433 positioned above the normal 

vision of the soldier with an Active Matrix 

Electroluminescent (AMEL) display on which the display to be 

viewed is illuminated. The AMEL display is driven by the 

25 display drive module 425 mounted on the rear of the helmet. 

The opposing location of the display drive module 425 

and sensor display module 432 provides a means of balancing 

the weight of the helmet 401 to increasing stability and user 

comfort thereby reducing soldier fatigue. Additionally, 

30 mounting the laser sensors 408-411 on the highest location on 

the soldier is particularly advantageous in that it offers 

the greatest probability of detection of a laser threat. 

Helmet mounting of the sensors 408-411 also provides a hard 
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-5 mount that maintains the relative orientation of the sensors 

in an eye-centered coordinate frame. 

A pref erred location of the laser sensors 408-411 is on 

the rear and front of the helmet 401, as shown in FIG. 2, 

with sensors 408-409 and sensors 410-411 aimed away from the 

10 center of the helmet 401 and oriented 45 degrees relative to 

the longitudinal center line of the helmet, but the invention 

may be practiced by locating the sensors 408-411 at the sides 

of the helmet, or any combination of locations provided each 

sensor is directed toward a specific quadrant and the 

15 sensor's FOV overlap adjacent quadrants. An important point 

is that the sensor•s FOV should be oriented to overlap 

adjacent sensors FOV so as to provide a full 360 degree 

coverage without any blind spots in the detection coverage. 

Maintaining relative orientation of the sensors 408-411 is 

20 also a necessary condition to determine the quadrant 

direction of the threat relative to the centerline of the 

helmet. The present invention provides for such 

determination, as will be explained below. 

In operation the display drive module 425 also houses 

25 the circuitry of the laser detection system, and accordingly 

receives an input from the laser sensors 408-411 by way of a 

analog/digital preprocessor power amplifier, not shown, which 

serves to process the optical signal from the sensors 408-411 

and converts them to an amplified digital signal acceptable 

30 to the CRS 200 where data processing can be performed. The 

CRS 200 determines which sensor 408-411 is providing the 

strongest incoming signal and will generate an auditory 

and/or visual alert signal which is then sent back to the 

helmet 425. The audio headset 450 interface with the CRS 200 
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- 5 and permits the reception of the computer-generated tones 

when a laser pulse is detected. The display drive module 425 

provides for the analog to digital conversion and digital 

processing of incoming video signals from the CRS 200 for 

real-time display on the viewing screen 433 of the sensor 

10 display module 432 to alert the soldier of the direction of 

the detected laser threat based upon which quadrant the 

signal originates from and the relative time between the 

sensor input signal received. 

The CRS 200 may also provide approximate information as 

15 to the distance of the laser threat with respect to the 

soldier's location based upon signal strength, in cooperation 

with appropriate algorithms programmed therein. Further, the 

sensors 408-411 can discriminate between pulse and steady 

laser illumination to identify the type of laser threat such 

20 as, for example, a short-pulse laser from a range finder used 

by the arm forces for measuring distance to potential targets 

or a coded-pulse laser fired by a laser target designator. 

In the event of display failure, or as an alternative to a 

visual display the soldier may be alerted to the type of 

25 laser threat based on various audio tones generated by the 

CRS 200 and sent to the headset assembly 450. A 

determination of the type of laser threat, allows the soldier 

to make an effective response to the actual threat present. 

The analog/digital preprocessor power amplifier within 

30 the display drive module 425 is preferably capable of 

providing 90-100 dB of gain at 20 MHz bandwidth. Further, it 

is preferred that the sensors sensitivity 408-411 provide 

infrared signal detection sensitivity of greater than 10~6 

watts/cm2 permitting detection of laser splash throughout the 
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- s wide angle FOV provided by the laser detection system. The 

type of laser detection sensor suitable for the purposes of 

the present invention are commercially-available and 

manufactured by Tracor, Inc. however, various comrnercially­

available substitutes for such component may be equally 

10 suitable for the purposes of practicing the present 

invention. Furthermore, the components described herein are 

well known to those skilled in the art and may be modified or 

adapted as desired once the invention is disclosed and 

described. 

15 Power for the laser detect.i,on system and IHAS display 

electronics is received from a portable battery system 446. 

Within the CRS 200, power from the batteries 446 is converted 

to both low voltage DC and high voltage AC and distributed to 

the IHAS helmet mounted electronics which support the laser 

20 detection system. It will be understood that only a small 

amount of electrical power is required to operate the laser 

detection system 1 s basic electronic circuitry and therefore 

can be operated independent of the other IHAS components. 

Other components of the IHAS system, such. as the display 

25 module 432, may remain deactivated. This relatively small 

requirement for electrical power permits extended operation 

of the laser detection system using portable battery power. 

Shown in FIG. 4 is a schematic of the wiring for the 

helmet mounted laser detection system including front and 

30 back mounted laser detectors 408-411. The front and back 

laser detectors 40 B -411 each include dual analog processor 

preamplifier and power conditioning modules 412. The analog 

processors preamplifier and power conditioning modules 412 

interface with the CRS 200 through analog signal and digital 
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- 5 signal cables 413. The interface is monitored by an audio 

amplifier I/O processor 414 of a CRS 200 of a type well known 

in the art. The CRS 2 00 provides a rapid visual warning 

through a viewing screen 433 as well as an audio alarm to the 

soldier through the headset 450 in response to the processor 

10 414 signal. The warning may be received by the soldier 

within about 100 milliseconds of laser detection. It will be 

appreciated that the CRS 200 may also process a video signal 

from a thermal weapon sight and/or video camera through a 

video processor 415 of the CRS for display on the IHAS 

15 display viewing screen 433 by switching the torso mounted 

control box 444. The laser detectors 408-411, IHAS and CRS 

200 systems are powered by the main battery 446, AC/DC power 

conversion 449 and power supply and distribution network 456 

of a type well known in the art. 

20 Referring still to FIG 2, the brightness/contrast 

adjustment of the image displayed on the viewing screen 433 

is conveniently located on the torso-mounted junction control 

box 444 attached to the soldier's backpack rib-cage support 

straps 603. The remote input pointing device (RIPD) (not 

25 shown} provides the means (membrane switch, or the like) for 

selecting various screen displays provided by the IHAS 

system. The rib-cage support straps 603 incorporate a wiring 

harness 642 of a type well known in the art enclosed in a 

conductive braided shield that extends from within the LCE: 

30 backpack frame 604 to the control boxes 444. 

Turning now to FIG. 3 of the drawings, the helmet 401 

for mounting the novel laser detection system is seen having 

a generally conventional appearance. Also visible in this 

view is the retention assembly for retention of the laser 
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· 5 detection system and ~HAS components. The retention assembly 

provides increased helmet stability required to maintain the 

alignment of the wearer's eye with the display exit pupil. 

More specifically, the protective helmet 401. of the 

instant invention essentially comprises a rigid helmet shell 

10 402 which can be fabricated of a suitable lightweight aramid 

material having improved ballistic impact properties as 

compared to that of a conventional military ballistic helmet 

shell. A snap- in edge band 405, preferably constructed of 

high impact polycarbonate material, provides the edge trim 

15 for the helmet shell 402 and serves as the attachment 

interface between the helmet shell 402, headband assembly 

407, and retention assembly 4-06. 

The snap-in edge band 405 also provides a host for 

mounting the sub-components and wiring of the IHAS 400 and 

20 laser detection system components. The front and rear of the 

snap-in edge band 405 include ports 448 for mounting the 

laser detectors in the four quadrants and allows for center 

helmet attachment of either left or right eye heads-up 

display versions. The modularity of the helmet 1 s components, 

25 allow for a low-cost "plug and play 11 capability for all 

operational scenarios. The snap-on modular components also 

afford, growth and enhancements, and rapid routine field 

inspection, cleaning, maintenance, deployment and stowing. 

Retention of the helmet 401 is accomplished by use of a 

30 retention assembly 406 which is preferably manufactured from 

nylon webbing and includes an elastomeric chin cup with foam 

liner for providing comfort and stability. Hook and pile 

closures on the chin strap provides for secured storage of 

the free end of the chin strap after tightening. 
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- 5 The retention assembly 406 is attached to the front and 

rear of the snap-in edge band 405 at the same points as the 

helmet shell 402 and offers a series of adjustment positions. 

The left and right straps cross over the nape to make full 

use of this area for maximum stability. The straps extend 

10 forward under the periphery of the ear to provide a stable 

platform without degrading the integration of other 

components such as, for example, the headset/microphone 

communications assembly 450. On tightening the chin strap, 

the webbing is naturally tensioned around the head creating 

15 an anchor point that is away from the center rotation of the 

helmet 401. This offset minimizes front to back slippage of 

the helmet 401 and further stabilizes the laser detection and 

display system. 

As illustrated in FIG. 3, the headband assembly 407 is 

20 attached to the interior of the snap-in edge band 405 and is 

composed of two elastomeric straps which can be adjusted for 

different head circumferences. Both the headband assembly 

407 and retention assembly 406 are fully adjustable to 

accommodate application of the helmet construction to 

25 individuals of various head sizes to thereby permit 

utilization of a single helmet by a plurality of individuals. 

The combination of the headband assembly 407 and retention 

assembly 406 provide head restraint forces which act in 

unison to maintain the helmet 401 on the user's head during 

30 operational ground and parachutist maneuvers. 

The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 

modifications and changes will readily occur to those skilled 

in the art, it is not desired to limit the invention to the 
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- 5 exact construction and operation shown and described, and 

accordingly, all suitable modifications and equivalents may 

be resorted to, falling within the scope of the invention. 
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s 1. A helmet includinq a laser detection ayate:m comprising a 
plurality of sensors, said sensors adapted to qenerate an 
output aiC)nal in response ta detected laser energy. 

2. '!he hel111et of claim l, wherein said laser detection 
10 system further comprises: 

an amplifier coupled to said sensors and responsive to 
aaid output aiqnal to produce a si9nal havinq a corresponding 
amplitude, a processor in co'lllJllunicati.an with the amplifier to 
evaluate the signal ampli tW1e and produce a corraapondi.nq 

15 quad.rant detection siqnal and qenerate a video and. aUd.io 
aiC)nal: 

a display drive module, coupled to said processor anc1 
responB.ive to said detection, video and aUdio si9nals to 
provide a warninq &iCJDal and video display signal; 

2D a sensor display aod~le coupled to said display drive 
module and responsive to said video siqnal for t'.o:ndnq a 
viaual display or the laser alert and laser direction detected 
!ly' said sensors: and 

a headset aaae.l!Oly coupled ta said helmet and respo:naiva 
25 to aaid audio siqnal to provide an audible tone responsive to 

the level of la•er energy. 

30 

3.. The hel.met o:f cl.aim 2t wherein said display driva madUle 
and said sensor display module are mcunted. on the belJllat. 

4. The helmet of c1aim 3 wherein said display drive lllOdule 
aJJd said senacr display module are positioned to balance the 
weiqht of the hel.Jllet. 

35 s. '!be helmet or claim l wherein said sensors ax-e mounted on 
tbe hiqhest location on the soldier .. 

6. 'l'be helmet of claim l wherein said sensora are mountad on. 
tba belmet to provide a hard mount that maintains the. relative 
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orianta'tion of said senaora in an eye-centered coordinate 
fJ:'alla. 

7. 'J.'ba helmet of claim 6 wherein said. aensara are positiol\ed 
s on the rear and front of said helaet. 

10 

a. The helmet of claim l 11harein said sensors are aimed •way 
from the helmet canter and oriented 45 deqrees rel.ative to a 
lon.gii:wlinal center U.ne of the hel.Jllet. 

9. 'J.'he helmet o~ clai11l 1 wherein said sensors are positioned 
auch that said sensors provide a 360 da9ree tie1d of view. 

10. fte heJ.11et of c.laim 2 , where.in said laser detection 
15 ayataa f'arther camprisea an optical system assembly coupled to 

aaid aenaor display modUle. and responsive to said video 
display siqnal for forminq an imaqe of said diap.lay superposed 
an the field at view of the wearer of said helmet. 

20 u. ft• halJlet of claim 10, wherein said optical ayatea 
uaembly is a manocular viewinq screen a=actiecl to said bellllat 
Wherein said i11&qe is disposed. 

12. 'fbe helmet o~ cl.aim l, wherein said laaer data.ction 
25 system :further comprises a battery cell inteqral with said 

lHel:' detection system, operably connected to provide power to 
said detection systaa. 

13. '1'ha b.elaet of cJ.a.illl l., fu%tbar C0111Prisinq a swi tcb 
JO electrically ccnnected to said detection system for initi.at.inq 

operation o:t said detection system. 

l.&. The haJ.Bet o.f claim 11, wherein said sensors are 
oriented upon said helmet to provide averlappinq field cf view 

JS laser detection caveracJ•· 
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15. In a fUlly intaqrated, 
centar:ed, computer enhanced 
88lect.1vely activated laser 
coaprising: 
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multi-functional, 
variare syeta:na, a 
detection system 

SOlcliar­
C:Ollpact 

tar uae 

5 a stationary portion having equally divided quadranta1 
a pl.urality o~ sensors for the detection of inf:rarect 

eaiaaion by a laser, wherein each sensor of said plurality of 
senaors is asaiqnect to one of said quadrants; end. 

a video mni tor moun~ on said stationary pcrtion far 
10 the di.splay of said laser alert and direction, 

a control aaaambly inclUdinq circuitry tor datemination 
a~ the di:reet:ton, type and ranqe of said laser enarqy and 
activation of said video monitor. 

15 16. '!he laser detection system of claim l.S, where.in saicl 
pl.ura.lity o~ aensors further comprises a houainq bavin; 
electroma911atic shielding. 

17. 'l'be 1-•r detection system of claia 15, wherein said 
20 stationary portion is a hel1118'C for llDllftting said video 

aanitar, said control assembly and said plurality o~ sensors. 

18. 'l'he laaer detect.ion syata of claim 17, wherein said. 
helmet further campriaes an annuiar snap-in rim. member 

25 connected t.o th• rim of said hel.aet for lllOUntinq wiring of th• 
laser detection ayatea. 

30 

u. 'l'be laser ciatec:tion ayatem of c:laim 18 wherein the imap­
in rim .-mber incl.udea ports for mountinq the laaer detectors. 

20. A compact laser warning system for datectinq a laser 
pW.se aounted an a helmet, said. l.aser system comprising: 

a cooperative qwadrapl.ex sensor assembly responsive to 
the laser puJ.se and capable cf proclucinq an output signal. 

35 having a voltaqe leve1 proportional to the enerqy content of 
said 1aaar pulse: 

an amplifier coupled to said sensor assembly and 
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Z'8Sl'Oft8.ive to said output :ai91'l&U to produce a signal ha.vinq a 
c:orreapcndinq Ulflli bide. a proceaaor in cOlllll\'.lnication with the 
amplif.:Ler to evaluate tbe aiqn&l amplitw:te and Pl'Ocliace a 
c:::orrespcmdinq quadrant detection si911&l and gene.rate a. video 

s and aucU.o signal: 
a display drive modUl.a, coupled to aai.cl proc.._.r and 

ret1ponaiva to aaid datacti.on and video siqnals to provide a 
vamlnq video display signal: 

a sensor display module coupled to aaid displ.ay drive 
10 madul.e and naponaive ta said video siqnal for !ondng a 

visual display or the 1aser al.ert and laaer d.iracticn detected 
by said sensors: and 

a.haadaet assembly coupled to sa.i.d bel.met and reapansive 
to said audio siqnal to provide an audible tone responsive to 

15 tbe leve~ ot la.er enart)Y. 
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