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PCC/ CN2004/ 000053 Met hod and Device for Processing
Optical Signals in A Conputer Muse Technical Fi el dperenao0a0000s3

— 159159 The present ITNVention Terates to et ectTitT

digital data processing, and nore particularly, 5 to
a method and a device for processing optical signals

in a corihiedahd Devie foBPekasE Thtithl Sighd1e B & THRMuRr Mouse
nouse came into being at the end of 1968, the

techni cal view pornt, have been devel oped. 10 (1 TN
Mec Meeliniedl Kieddse: The operation principle of the

mechani cal npuse lies in the use of the rotary ball at "5?‘59.

t he The pressnt igvention melatesedo electric Jigial dakroprogessing, pad more particularly,
hysj,cal | ontagts the surface .of the table and

e ngihed apd a deyiee fashrocsssiig PRHSALSIERAYS A ABIPeramouse.

pressure rotary shafts in different directions to

rotate. These rotary shafts are connected to a

cir e{,40n which contacts are arranged in 15 a

Ci rgélg.ﬁé?ﬁlgqr‘%{tati on of the rotary ball is transferred

thr SR BeRERer tncikafdatnel thte "RIME at e HRANGRTHE8,t hebRollowing four
in contact with contact strips so as to produce on-off

ganegativins, wikick brealividédifroined techinicad sieor poink, havetbedn developed,

signals. These data are further transforned into

t wotld Mieshenicalahousely axes di spl acement signals by

means of a, special chip to gujde the cursor to

accEheppRgation priscéple 9 thermechapisal mpusediesdn the wse ogl\w/f rotary ball at the
e ol SR B0, CF. wikh BF S tol ol kb fsittacigf the table and
ré%ttclk Yo 'ﬁ%r%ﬁr cﬂl‘éétlf)ﬁér;'rgﬁ éi@pe{rﬂmg ﬁrr}géc’:s%tn{oca 29)12@%% én idic’fferent directions to

cal -nechani ca
SRS ThdsH aft GredR¥nhE@td (L QRN %B?&Qﬁﬁ@hicﬂ—l%ﬁta&l’ Bfe arranged in
of npuse 1S of a simlar structure of the nechani cal

alGieke ThENetabioh Yofthé fr@tﬁ?nﬁzﬂl RefraRfitretl NBFSUGh prédiade shafls to enable the
different coder is used to detect the npbvenents of the

comtacte to béin camant withecbnitact sinips 36 ap pd prodicemcbffisigmals which are further
mouse consists of a disc with a plurality of narrow. )
teansformedaintio PrlosignalahEkese slata are dimthestransfomged imddwo-dimensional X-Y
di sposed on b,ot;] ili des thereof, The novenent of the .
aipsqisplaement gnals Ry megnned ppesiel eHB ¢ guide fhesarrsor de moye accordingly.
n-of f .signal s.produced py the,cuttin ff _of the c e .
SaRe i P4 B PRESSEG: of 1o BGLY hshieslFiofiybode bap the inherited
i NS SRR I . i
T R R E O [
si gn@) epatdl-rh&thasicAhiset hereof . 30 Since the kernel
positioning nmechanismof this type of nbuse consists
of phey meclpiiRabeiduse i$ bvlshifutdd-BP tHed ical-mechanical mouse. This type of
mouse is of a similar structure of the mechanical mouse. The only difference between them is
that a different coder is used to detect the movements of the mouse. The coder used in the
optical-mechanical mouse consists of a disc with a plurality of narrow slits, and photo tubes
and light-emitting diodes disposed on both sides thereof. The movement of the disc caused by
the rotation of the rotary ball sends on-off signals produced by the cutting off of the light path
to the photo tubes, and the microprocessor inside the mouse will then calculate the distance

and direction of the movement of the mouse based on these signals and the skewing thereof.

Since the kernel positioning mechanism of this type of mouse consists of photo components,
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*c00002* PCf/ CN2004/ 000053 it is characterized by a

Ionger service life (as corrpared with the
. recha . hi aher na - PCT/CN2004/000053

preC| si on. Hovvever, as t he baS| C positi oni ng mechani sm
of this type of nouse is still the nmechanical rotary

it ﬁaJmlaracteg%tg% byﬁa:lotélg?e%%?\r}¥§ lilh%gag cgpgw'e@am Cjal?n%urgﬁ'-mechamcal mouse)
ang(h?%ﬂe} gﬁﬂ 1b1§{1¥"§?€%9%&g zio:vteg'@fl %Ith A r itlﬂﬁhg decﬂh’rﬁ%ﬁl%f this type of

mbReqs SHI Yhel lﬂeéﬂaﬁﬁ:ﬁl fdfa:g rl)‘dflo ke the fc@ﬁv%nhbnzﬁ z1\1"ﬂech91ﬁcal mouse, it will
used properly again oto mouse of the first

cagswhe @hiisonto Mbwd ﬂomu&ﬁjui@ Pilting i Wony pdsifiening, Thifis mainly due to
positioning precision, service |[1fe and operation

tht dnst-atteeiedron the iwidegotane shadtsi It iomdcegyaryyte tobean 6f thoroughly before it can
nmechani cal structure is not used therein any 10 nore.
berysed prapedy ggtiBe of the first generation is used with a

reflecting surface and
ver&ﬁl@’&ﬂ '&P“ij‘r‘?q‘ddh? fﬁég‘gﬁ&t’&é‘d by bl agk li nes and bl ue
lin

bot F @?}Pd’f‘%sﬁ a5 ﬁ%fhg@%tﬁs!'g ﬂ,lig?g‘?ﬁil(?qu%grrcélgﬂ)ﬂf %]em{lce fiBCand operation
hAPRRET b Eal, AL YRHORRR SR FEmplARlealtighlef s ngiused theren any

migt tom of the nouse, there is also arranged anot her
group of photo tubes used to receive the reflected

| i glThe.phbteemohss of mieufitst geherhtiom &Sudeewith aepetiahmanst pad having a
di stance of the nobuse on the basis of the signals

refletting: swdacef angr verreregwlar grid ulires dorhéed, by sbladki lingsnande blue lines. Two
the X,.Y axes on the nouse pad. As this type of photaq

lightresaittingsdipdesrare pseanged at Bie @t@msef the WBH%?@ "ﬁﬁblo'Wh prafting red light

bl bl fareans e St pemteing inptes5ERY BP0 By bk tnes. At the
b%oqﬁyr%eﬁééuégp G‘Eeg e{EDaEfssoeaxg;{n Eg?m 5& o% ug Sf‘g {)' eé u;ggc?to receive the

secon ener a

#Qbkﬁ righil;e §he g@' xgﬁusgodctenﬂrﬁcg thyéﬁﬁtioﬂ andd! dist Stﬁ" 'the mouse on the

ttin odes are use um nate t

basid bRAR RénaldredlRbRA after W?&ﬁps’ibﬁhgﬁg ‘ﬂhﬂhmate the X, Y axes on the
predeterm ned intervals hen properties of two

mpusé padisAaitiis type dpstoye ambusd Hatoobespeated @ndesreial ifmise pad which
novi ng direction and val ue of the coordinates. In

neadido hecalweyecleamdt iseotdionperiemrtonise dlie moesardihersforier it has not been
|s necessar to scan the pictures, therefore scanning
cones an inportant paranmeter for assessing

t h 1 t,
eagﬂﬁmwo&égagwaﬁ%ﬁ o i equiterer
B P B ARG 3 4590 o e et .

Ltd. USA. In said mouse, light-emitting diodes are used to illuminate the surface of an object;

snapshots are made at predetermined intervals; and then properties of two pictures are
analyzed and processed to detect the moving direction and value of the coordinates.

In order to determine the displacement of the mouse, it is necessary to scan the pictures,
therefore scanning frequency becomes an important parameter for assessing the photo mouse.
Generally, as a minimum requirement, a scanning frequency of 1,500 times per second is
required. The scanning frequency of some of the products made by Microsoft Corporation has

reached 6,000 times per second. Another parameter that should not be neglected is the
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30 reached 6,000 tinmes per second. Another paraneter

that shoul d not be neglected is the 2 PCT/CN2004/000053
3 TesvtuttTom power of —theTouse—Thrs

paraneter is indicated by count per inch (cpi).

Generally, the resolution power of the nouse is 400

re§dtition pSwerT MO ThisParvasetdr 8 ﬁdl@d%@d‘b& E&isht he¥ inéh @:pl) Generally,
times for every novenent of 1 inch (while at present

the hesohrival poiwed of plasiousd ispd00t ¢pi,Nits) $60rdinatdsatahies awﬁhmimted for 400
may reach 800 cpi). 5 As nentioned above, the

timpes for gvery oheveimeat ofrbinch (While at presaiy, the easokutionipowereek photo mouse of
the aqptical -nechani cal nouse has di sadvant ages whi ch

WEQWFYF@MITQ@(W@@E’&CWE such as | ow p05|t| oni ng

preci sion, unsgooth, operation hand-feelin
P Un @6 BRPAEER AOB S e PO BTN TiaEe ToR apiby heen eliminated; the

AL W 6
p(%ﬁyw E}egﬁﬁmt tlﬁsr?&@.{a %gg%yﬁﬁ hahd-F g%ﬁ@ %&ﬁ)ﬁe&e@ﬂoﬁﬁlm after long

ver cofre antage of rnconveni ence

udés theOphotd) EnoRiBO bP tHEOHSE g&erdtitn ﬁds mot bgﬁf‘ﬁépiﬂdr%d w@él? because of the
i S characteri zed by its high precision and | ong

highr éhaigerherdte, fof gé;eheveethbirss dlec phbtedmdusd @€ ethe i sdcdrde generation has
hi gh-end products narket. However, due to the

ovarehé¢ thetdishdpantags ¢f incanvenisneeliotuse ef thetphotocmeuserof it first generation,
hlg and due to the limtation of the technol ogical

i§ characterized by #s highprecision and) longsenicq lifenherefore has occupied a place

Sﬁf WG oyt ARFA: FEWPtsy sy 4G SOBoHd BFAFIE and stucture, i

p nal s,in . .
o bifing BlanlRRERIE (e #ﬁﬁ%l?ﬁ@ﬁi‘}f%@ﬂ%%ﬂﬁ&%ﬁ CBHdBupr, ts rencting
Lty of technol ogy and high cost of the
|8El)srn&% cg%h"l'he nmet hod for processing optical

signals in a conputer nouse according to the present

invention is: a nethod for processing optical signals

i N Tomeits o€ theveatioghar acterized in that, the

relative di spl acenent vector between the nouse device

and Theeobjéct ofitheaprestnd bjveotion Buo fpaeddpa amhikidagnd @adevice for processing
S&Fagkl es is reflected by nmeans of coll ectl ng novenment
optigad sigmalso HFompytee ModisRL 0| 25 19) phva the probleRs ofdnggnvgaience in use,

chp ﬁﬁf@aﬂ%ﬁ?&%ﬂg&?ﬁefﬁe&aﬁ?#ﬁé [ aser spockl 6
rov SRS Fgradibg B SEpAIE AR e Rk Bt dfoing tothepresent

u?\’ ﬂ{i fs: aTbloll F6F ro%&"s tﬁhﬂﬁgﬁ%s A a'cﬁgﬁgté%&ﬁk,echamctenzed in

erence S|gna s are celve
that, the relative displacement vector between the mouse device and the illuminated object

0

surface producing laser speckles is reflected by means of collecting movement information of
laser speckle signals.

The relative displacement vector between the mouse device and the illuminated object
surface producing laser speckle interferences is reflected by means of collecting movement
information of laser speckle interference signals.

Said laser speckle signals or laser speckle interference signals are received by a photo
sensor, and said laser speckle signals or laser speckle interference signals are processed, so as

to calculate the quantity of laser speckle pulses or laser speckle interferences pulses received
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sensor, and said | aser speckle signals or |aser

speckl e interference signals are processed, so as 8,,CN2004/000053

| aser speckle interferences pul ses received 3
PCT/ CN2004/ 000053 by the photo sensor, and to

oA B B RS BB i s
th!lz ARMinMES ﬁﬁieéﬁs&f&cé Egocflﬁgﬁgsla&f g%é%’?lg@lﬁﬁ rt]"?@?as'f'é Sth@bvdrdge size of the

aser specKles or t ser sp Interrerences..

lasepispchiee bptied A EpdeRk: ififeffenc@f. photoel ectric sensing
units, wherein each group consists 5 of two or nore
phBsid phetot sensorhas groups ofi phetoelketgjo eehsing wnits] Wheref éach group consists
| aser speckle signals. or laser speckle interference
ofdwgonmore photoelpetrip sensing wnitsfaligeed inlalinenAfterilassr spackie signals or laser

SPER SHEHTERSCRRRE RIS OBJPot PTG QUIBRIed b ot e are received,
AR AR 55 L o PO i g
e S S A ——
sexSbriand the iﬁlﬁﬁhﬁﬁ:ﬁrﬁﬁri%gsuffﬁ& i fh@‘“&ife@ﬁ"oxpt)f i Qlignnéent of photoelectric

conponent of the relfative displacenent vector |l

sefisihg ufit) e thy niehstimk etk Wireior HFsatd Esthporent bHRR! Rlative displacement
produced by these two or nore photoel'ectric sensing

vegturtis de@emihep yt the skewing dfathe @lectrizasipndlsvpraiucéd by ahgzs two or more
of photoelectric sensing units, wherein each group
photepl¢ctricsepsingwpityr nor e phot oel ectric sensing units
al i [ [ and at least 15 one of the groups

gn d.in aline, c _ )

has s'ﬁ PhofqPRnser Rasrat deasbiveisuchegrevns qirmbiiqelsttn prosiag units, wherein
cag g, oot 9% e Tl ieetictiohriog Sl Bigtes s as, and at least
oA 5 500 3,3 5, Ak 4 e s may
infR IO ViR Cath Gthidk AR@ uSe B6BnRRRINIE. ﬁﬂexaﬁgerﬁ?éaﬁg Ss%)‘nglé; or cgaser speckle

t hese groups of photoelectric sensing units,

intefepeticasignalBefrah 2ke ebjectdurfacd illdfistted by lasonMBanitre ®éceived, relevant
rel ative di splacement vector 20 between the photo

phodoclentriaisignalb ard arhplifisdeandcshepgddnyt theser graups of phdteelectric sensing units,
respective group. And the relative displacenent
sqat o Falpelatelbn sizseanshdirectionrafothe samponenti ofl rekativatdisplacement vector

bR e At e g s Ylgpingleg obiesnisiat of FéciRRsstivy Eroup. And the

relglfe fPTRRRERL utitors PRy i oot v e paiatl phject surface in

th?{! (vscf-aﬁ)r?engfo Elcgla?@ ﬁfc é&ﬁat&? r%o%nﬁ)asqf o gt 5i%€ and direction of the
i Sp vect o Ji'e &FE

acenen r-and sard 1 ntersection Z5an

céApsiichBsEdidd1die d?é'fpld@%@n@e@fép §n@{heﬁﬁ@fsgg{i&{:£ﬂ%§ Pg/tween the vectors,

sensing units in different directions respecti

saidh eizelaid dizedtidh JITtHE ESBHRENOSE feludiive HisphRbmeht et FMt Qhid intersection
mouse for carrying out said

angle are calculated by two or more groups of photoelectric sensing units in different
directions respectively.

The device for processing optical signals in computer mouse for carrying out said
method for processing optical signals comprises a mouse body; inside the mouse body, an
amplifying and shaping module, a direction identifying and counting module, and a computer

interface circuit for processing photoelectric signals are disposed and connected in sequence,
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nmet hod for processing optical signals conprises a

\ Rl D and
mouse body; inside the npuse.bodyz an anplifying i ON2004/000053
nodul e, and a conputer 30 interface circuit for
processi ng photoel ectric signals are di sposed and

O Char act g?? g%& W‘% fué%%?é@@%?@%%?? ﬁegﬁs 91 dlevigg qod g photo sensor

for @8cdivifg SaseA SRk RO pikels Hafh theSURA s oﬂlug{ix‘&fted by laser beams; said
recei ving | aser speckle signals fromthe object

phato fsensri transfirs ahe dedevddaphotobleaiis ; sigiilel to RROtatpl@fifg and shaping
transfers the received photoelectric signals to the

madylei fyi ng and shaping nmodule. 5 It further includes
at |east two |aser devices and a photo sensor for
recdy M@r ancdedes at Jeask |twoj lases rdewices end i phodd serisoofot feeeiving laser

sipgkif e terendt el Bomamecebitat sicees NBgonatad fyclogor beams; the laser

i ' r [ reas of the . surface

S 0 R el B Bes MSgl 4 . g v ras of
o . y I

o188 il 58 s 82 i R i g by t et v

béams. tt er and a photo sensor for receiving |aser
speckl e interference signals fromthe object surface

i |1 linfurthiee dndiydes et deash @naHaser (deeick,28 eakiesplittei akd @0photo sensor for
fromsaid | aser device is split into two or nore beans

reggivingdases apacklgpinterfesance signals fimnnthie@bjrct anface illuminated by laser beams;
areas of the surface producing | aser speckle
erlaser beam fritted frgme saif Jasen davige émsnlig infol twiei oramert bpamstby the beam

I N T ———
' ] face of bj ect, th
whEiRf cach abdf T MR b U TNG BEBpT e cont | nuous) y.
On tiihe ridRiplehnd bifdEkal @g‘@%t'@qq% ﬁfﬁ%ﬁqﬁ&énﬁoﬂla}e@ éﬂ%&ll d'Beam of laser

bright "spot's and dark spots. enonenon |
ilmihstes ApRghesurfads shanvobjdet, ke ilthmihdled SRECHH&ES notb become bright
exi st not only on the rough surface of an object, but

caitmaously.tOr thercontearg,pher ard thily dis6ideiy YalteinatiRe brighObpots and dark
surface 20 of an object illumnated by | aser. The

spats; dhisspheprimenemsisaatledispegklas. kAmshowin inftigr If, elieespeekles exist not only on
phengonengn caused, by the construction and destruction

thsapyghesiirtage of an obisel fut alshin the eatiresipacsaiothe visinitynifithe fough surface

he .r. f f bj , which b
ok biFst raiteg i Seheral foat ur e of whi ch can be
der ifyed i . & f nterf .25
ThealEt st Sekliis RSy B jird®BE ipfBHElzhFY, SREGompn, caused by the
c@istrhétfdif arldSdestrii@fbn Eel?@e&lotgts: Egz?t'eﬁ]dgﬁéshg walks b ?ac?ﬁhpag&l‘ﬁrﬁtc‘ of the rough

is related to the roughne rface o
stirfdcy F B oBjéc) MHAH can¥Bkplained and the general features of which can be derived

(

with the theory of laser interference.

Theoretical study shows that, if the incidence angle of laser is fixed, the contrast ratio
of the speckles is related to the roughness of the surface of the illuminated object. Many
objects used in daily life can easily meet the requirements of roughness for forming speckles.
Experiments have proved that the phenomenon of speckles can be obviously observed when
laser beam illuminates on most ordinary objects, such as table surface, paper, textile, common

metal, plastics, pottery and ceramics surfaces, and glass. The laser speckles may be
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objects'used in daily life can easily neet the

requi renments of roughness for form ng speckles. PCT/CN2004/000053

Experrments—have—proved—that—the—phenorenon—of
speckl es can be obvi ously observed when | aser beam
illum nates on nost ordinary objects, such as table

cogngit'agx%ﬁ Qe Bft'on thé mdnlxﬁatfeﬁ gmaoﬁ%%@st{ th eg(ﬁ'f: iggeg'rmove along with

tery and ceram cs surfaces,
thé RRslehRAt HBthelsbjdet. P fhRRR A GALRRRNCHR &L IRbject and the observer
dependent on the illum nated surface of the objéct,
(detiee)afanibe midasyredron ¢hecbasismf'thit Featirk of tiewpeckivs. of t he
object. The rel ative displacenent between the object
and Actadinigde rthe pres¢rddnvantipncthe ridetiveedisplaeaina vettor between the laser
basis of this feature of the speckles. According to
signal spiree inthe imense devige andytheriBuminated objesppurtasapreducing laser speckles

R Rl s BBV ot AN i ey
o StAMGEE B AT A MU e B 1 s smpi

. . s c t . . .
S g A TE 0 LT S bl Ry prsos the precision and
speedBf Measubdnhéit With ecbh@ictR@hedscal feasibility, high

preci sion, and nay greatly increase the precision and
speed of measurenent with econom c methods. 10
Description of the Drawings Fig. 1 is a schematic view
of DeseniptipeeftheDramings 2 i s a schematic view showi ng
thegpri nci ple of  the present invention; Fig. 3is a
sch&#tliig a sehematis yigw of laprs speckiesi pl e of the present

inventi.an; .15 Fig. 4 s .a schematic view show ng,the
or 1 g piis 2 sehepmatic Yicy ghawing eRFingiple ¢f the pessend invention;
schemat,i.c_vi,ew of the enbodi,nent | .of.the present. .

v S = Spfedhabls Vi oS ARE R o5 o Brelhe Hftion
ori rei i A . . oo
o 954 A QEndlB S g Sy RESERE PR,
pr esnglts ik B\SEREn 212, vidW Bf thd ehibointéit ¢ TR iHeprédeBVintentidie
enbodi ment 3 of the present invention; 20 Fig. 9 is a
schdripta is a\sclssmanic vidve skoving itteeprinciplOdf thb eirpiigsseMhe present invention;
i nvention. Enbodi ments Hereinafter, the present

i nvdiig.i7Tos awchdmatis view of theethbiodinent 2iof thepredent mventéon; e
to the acconpanying drawi ngs and enbodi ments, 25 The

et Hag Sig 8jsekaanatic views opths dimgns Atof ghe present iyention;

rel at.i ve. di spl acenent ctor, .between the |aser siqgnal
S ourtie §in asRheniaiicaiae of e smbodient 4,0 te RRSHLIVERGL
surface

Embodiments

Hereinafter, the present invention will be described in details with reference to the
accompanying drawings and embodiments.

The method adopted in the present invention is: the relative displacement vector
between the laser signal source in the mouse device and the illuminated object surface
producing laser speckles is reflected by means of collecting movement information of laser
speckle signals, and the laser speckle interference signals are received by photo sensors, and
then processed, so as to calculate the quantity of speckle pulses received by the photo sensor,

and to determine the relative displacement vector between the laser signal source and the
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producing | aser speckles is reflected by neans of
col |l ecti ng novenent infornation of laser speckle . PCTICN2004/000053
—sTgmats;—and—thet+aser—speckte—tnterference—stgrats
are received by photo sensors, and then processed, so
as to calculate the quantity of speckl e pul ses
d
IEREESRYL S BiefobEE iater PR ade Bt B HERuddfe size of the
speeMes.e and the 6 PCT/ CN2004/ 000053 il I'um nat ed obJect
surface producing | aser speckles according to the
av e Thg sizeiof theolasérivpeckifd ek thsstatistiealsdvefage fvalub @ fldatfices between the
speckle, i.e., the statistical average val ue of
adjacent hoightestepointeandt deekest ppint,cintrelatedghtths wapeilerigtiaiofl laser and to the
dar kest pornt is related to the wave | ength of |aser
apeerq angle ef the wgdiation rpéo%grgeth@rquqktes rveith eespent to the plane determining

‘lgéP%#ﬁi?r B ﬁ?‘ﬂt heﬁ%f’»i%é{c e f‘fl%ﬁlraee SAso%téhrggm?Eﬁg f%ngerc]leozx the gereen AB at a
d%ltaé? aﬁfé gf \gbﬂﬁ is \/\Eg kl e:df i r% veg g;ﬁtcg%” E'tgbrag%t er from the circular area
o?ﬁ’ﬁ&ﬁte?er D, Ry %ﬁg%%ia&?éogi%%@ypﬁé’%g fd'lﬁwnl‘?%/fqgﬁlﬁ%hl of

di ameter D’ may roxi ma
foII@Nngz)tp,rmula 1: al.2 XL/D 10 As shown in Fig.
3, if the radiation field of the scatter is focused

- ont Asshewndr Figd)y3, if therdiation fiekléf the §davter is feqisedontdial sereen by a lens,
be formed. Under such circunstances, the relationship

afsubjgesive spaskleliwill be fofmedh E/niderdiuch dmaimmeklthe eehationstip between the
effective nunerical aperture N.A of the |lens nay be

S’éf;‘( |c5’r efSheiindividunl spesklecanidithe effective aumerieal apergiraN.ANf the lens may be
sFéB g%hf hhe srfz Olf the speckles follows the
e§ltr§‘°t y I fofloyving fgrmyla 2: 5hove formula | oor 2, the

si ze, oio%qp %em fic speckle is random therefore
accurate nmeasur énent data cannot be obtained from

Si "Uilﬁm‘ﬁ e Sk Hthé gt?ecﬂ% ?cﬂﬁ)v@g&) Hﬁﬁs@féaﬂﬂf’:s%?ﬁﬁ%ow formula lor 2,

t he phot sensi ng nponent s wever, since t

tIf sikd6f EdRBGpbEfic lspbdkfMEs rafdons ! Rbrefdrd, Ca'%t:mratg ﬁéasu}é?ﬁen‘f @8ta cannot be
(or average value) of the size of a plurality of

obfairell | feom (sitnipl babiting hyf the hulgs oudputted| dridy siRibed WyStig photo sensing
20 together or averaging them can relatively
componentse Howewer, singe Hiet fiza dfcthe speckies ifolidwatherstagisticdl rales, the sum (or
Mor eover, under, typical application conditions,
agiré&raé%e)&f ahe, sz Okaplurality ahspeplgey@heainable by adding a plurality of pulses

AP RIS o o s

speci‘t?é‘é'?‘?ég G Relifaicd scpdfiopheshsfief aféokéry sniafl, Fanging generaly
AP BEveKdl TRhaled I{éﬁt)ig{?épﬁq 2&%9&1 mgromeFJrQ @ér@fb% tlhe mtelﬁlﬁ\ted precision

requi red by nouse prior art. nce

rﬁ;ﬂb;eteg\ét@lfgrga%u}tg(dﬂ Qverdfe Falbb)bfdhk isize Vf aSplaflite of speeRies is much higher
than the precision (approximately between 30 and 100 micrometers) required by mouse of the
prior art. Hence, the sum (or average value) of a plurality of speckle pulses may be used to
determine the displacement value of a mouse device.

In the meantime, if two beams of laser are used to illuminate the object at the same

angle, more precise measurement results may be obtained at one dimension. As shown in Fig.

4, if the displacement in the direction of the surface of the illuminated object is d, then we

have formula 3:



10

15

20

25

30

deternmine the displacement value of a nouse device. In
the neantinme, if two beams of |aser are used to CN2004/000053
nmeasurenent results nay be obtained at one di nension.

As shown in Fig. 4, if the displacenent in the

dirgedd R inh ' ' hect is
. o 72 inBuRehy s Bifc AhorkitPof o BbEHPENGES o™
N XIf displaBerflent WHBMS two-diné3fondl k1Y 187 b Meafiite® according to the
| aser speckles. If displacenent w thin two-dinmensi ona?
prnciple of $ormmld 8, atclaast tierde dasepbetinhipart deéded andrallnfi thé réé laser beams
formula 3, at least three |aser beans are needed and
shallinopbe irHbe sameplahaser beans shall not be in the sanme
pl ane. 5 As nentioned above, various structural forns
of dsrpeniioned Abovge iieus(syrturg Ifeymsoefzsingle heam,doublee(chultiple) beams
i n Iaseéﬁéﬁeckl e asurenent for neasuring the

may g used jr gserspaskle mepsuzeraent for, measuring the isplacprment within a plane.

| 1ES lvely hereinafter. Enmbodinment 1: In
@Séff@s:‘gly b dg%.séi%%edtrﬁ%)ea@{ﬁ?%Eerglu“@h?rdi ng to the present
| NV @Ridoainéniqt Udes a mouse 10 body, and as shown in

Fig. 5 and Fig. 6, inside the nouse body, an

anmplin Fyg. rYaih F? f@m&@_ﬂevié@ﬂéﬂoﬁ‘diﬂ§ t& ﬂf@aﬁl‘é&tnit #Vention includes a mouse
i dentifying and counting nodule 2, and a conputer

bodyt end as shwin @uFig. 3 andrRigdé sipside themBueobdgcie dmplifying and shaping
se&léence,. and the device further includes a |aser

mgdylecle adirgstion ideptifiting snd sountigfroodule 2eand mgompster interface circuit 3
speckl e signals fromthe object surface illumnated b

ate sisposedpnd gonnestedyinfsguencecandhe devigefustherrigcludes a laser device 4 and a

I ved_phot oel ectri ' l. th )| i fyi and
- PRGBSHSY Aot BedascE st il SBamhe Sbntstach flmipated by lase

' W ni,ts. wherein each grou i
Bl SELEAIS SrdBE5 AR 1o SVEA BRGSEERE 45 gt ampliting
s@gw}ﬁgddlglg line. After |aser speckle signals or :
I aser speckle interference signals fromthe object

Sur fSaiie phdtb WehstR! S Rad Erdups Cof piAGEect:d¢ SershfgShi®d wherein each group
rel evant photoel ectric signals are anplified and

caisiste of o toremgreoplivtodlecific BBRINE uaRS GlignedeMSh Nl Riffef laser speckle
So as to calculate the size of the conponent of

signals or laser speckie iderfrrencesignalsrirdie theesbject herfaeh dllwmimated iy laser beams
5 and the illum nated object surface in the direction

axsr racpivedy redenanhtphotoelnsbicsigmalsy are ampkifiesy andi sheped by the group of

sai.d conponent of the

PR B B 5oL B S, SOV cSlrbA of e
' [ ' I d b t .
GRREARckdes L L fold 07P HE e iy Rt n e

direction of the alignment of photoelectric sensing units. In the meantime, the direction of

said component of the relative displacement vector is determined by the skewing of the
electric signals produced by these two or more photoelectric sensing units. The photo sensor
has at least two groups of photoelectric sensing units, wherein each group consists of two or
more photoelectric sensing units aligned in a line, and at least one group has an aligning
direction different from the others. Two of the groups may intersect with each other and use
common units. And the relative displacement vector between the photo sensor 5 and the
illuminated object surface in the two-dimensional plane is calculated on the basis of the size

and direction of the component of the relative displacement vector and the intersection angle
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25 has at |east two groups of photoel ectric sensing

units, wherein each group consi sts of two or rmrg PCT/CN2004/000053

ptotoetrectTT—senstng—unts—at+ghed—rr—a—+HhRe—art—at
| east one group has an aligning direction different
fromthe others. Two of the groups may intersect with
1 %ggh FQRE jat e i . . .
di spl g{g?ngﬁ‘?agé@g?h %gt vvee%tét[yﬁieﬁ{)rﬁ%ri@nggihg&g%gqchseemmg units
rekpectivélylat ed obj ect surface in the two-di mensional
pl ane 1s cal cul ated on the basis of the size 30 and
di r Astshown o Figheb, afbep tasemndpeckle tsipmalsefrarhithie object surface illuminated by
di spl acenment vector and the intersection angle 8
lagerbeany aarcociveb By ithet phado serises 8, xebayant photadieottic signals are transferred
cal cul ated by the group of photoelectric sensing units
toy %ﬁ@?ﬁ g pnd shaping,medule Fifer precessingeand then thesparekprecessed by the

.Si gnal Jomthe obj.ect surface illum pated by,  |agser
difgcting “%P{éfyer&@}‘ﬁ%m 989}93 Poletsarming the mavingedirgetion of the speckles
. Lael [ k I re transferred 5 ta the .
iSRS RS UM ATbRol 8 st SOBaFbE fpoyas BrdelSn gf the mouse device.
T o : : g b
il s M SR G LRI e sttt
theicomplitePintérfack Receil 8 CWhRA mdyusk ke @Birfacé and processing circuit module of
t wo- di nensi onal plane, so as to obtain the noving
theliordinary amousé, fohsendingsout dentral gignalkhe thei cohfputerpr ocessed

by the direction identifying and counting nodule 2 are

t r alfothedineant20 the conputer interface circuit 3,

whi ch may use the interface and processi ng_ circuit
nodéseshgn moFignd agd vt rsfereper &0 Figo 6, demdifferensa tbetween the present

ergflimen, Bnd gmbdiiest 1 i, BD oy bk qreret iempodignnting focusing lens 6 is
aiilgb i B, LR o Ry B85, spBBHIE L8 cinrilf photp semsor 5. As the
sthRalte] PndifRSarfi 'ogeraﬁlf)ﬁ FNGRE 1 afe UhE Shlglg B%so?ﬂ)ts@ df%%he qubodiment 1,

receiving Taser speckle signals int 0 sensor

urifecés3gry Hetatlk WHIl net Be giReh RéreP! € and operation nmet hod
are the sane as those of the enmbodi nent 1,

unn&ndwdanentdet ai ls will not be given here. Enbodi nent

3: As shown in Fig. 8 and with reference to Fig. 6,

t he Agi showmeinckigh 8tandewith referanes e Fig. diyithe diffenéncartgtween the present
epbodinent | is that, in the present enbodinent, a . )
ehogimspt prd embediment ol iy thatnigethe; presand embediment: |, beany splitter 8 is

ax%r%fgsh ?ﬁg{eol?gel}}ﬁnpam r,n@ééﬁlge %er:l}lgte@nbgglﬁpl ite gg;;?/tbg gqslergdefc’vgclel its split into two or

oL ERE S, BBl P P b i FRRE e o e s

pﬁfdﬁﬁng Hsb’lr@tp@é’ﬁlg %t%e@ﬁcés?@?éreﬁvégclpﬁégﬂl miﬁgtreg by'al'feast two beams.
plitter 4 25d a

beam 8 consi sts of a focusing lens
PupiHere] the\b&in® spliteR 8k oRbiBlslof a focusing lens 6 and a pupil 7, wherein said pupil

7 has at least three light apertures 71 arranged in front of or behind the focusing lens 6. The
centers of the light apertures 71 are not in a line. Since the centers of the light apertures 71 are
not in a line, two-dimensional sampling of photoelectric signals of displacement may be
conducted. Fig. 8 shows only two light apertures in one dimension, and the light aperture in
the other dimension which is not shown is similar in structure. In the present embodiment, a
structural form of double (multiple) beams is used, whereas both in embodiment 1 and

embodiment 2, the structural form of single beam is used. The structural form of double
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7 has at least three light apertures 71 arranged in
front of or behind the focusing |l ens 6. The 25

24 oy o
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centers—of—the—+ght—apertures—t—are—rot—n—a—H

Since the centers of the |ight apertures 71 are not

in aline, two-dinensional sanpling of photoelectric . '
1HPR) B HLpRhGe CHS- ‘i iabili

RSP Befts FLBEASAREL NCrRfnel SE L sobk e te et

ax%d; ?rebisﬂﬁnt oPB&ENIHNE Asthe ShRcREDBF oﬂ{eﬁﬁﬁ Qfd Y Eﬁ{l&iﬁle and operation

shown is simlar in structure. e pres
method dif tenpresedt embodififerit &b theddafetds tHoyedIf enbdUinidnPli @hd embodiment 2,
beans is used, whereas both in enbodinent 1 and 30
usneicessanyaietaild will mot be given beral f orm of single beamis
used. The structural form of double 9
pCTEmbedimemdo053 (nul tiple) beans hel ps to enhance

t he coherence_.of the |ight source, inprove the .
rel iAa"ofrqﬁ | me%‘ﬁd9 ;?Pg WL wrfergnoegio igt poin thagressat embodiment, a beam

sl 31ttt PesPOichie B aad A Erdilip e FectFaser dgvice 4 forms two
By o
aftéreih ctéd bPThe §ReGIuh9 FFig: 9 %hé\ﬂsgﬂ%’iesg&tfo%&ﬁfeeﬂcﬁﬂ $heculum 9 in

Fig. 6, in the present enbodinent, m splitter 8

theohighit Yattn §n ohe-dimdiribnabaizeRidnS Ondrt tvoSEREhe! dabdWE-nentioned two laser
used. Laser device 4 fornms two |aser beans through a

begmemay fwthpe b8 splithyethe spéctrobanpe 181 lintarthree on f@trdasep bedneto illuminate
obj ect surface after being reflected by the speculum
the obyeqy surfaceh Jhys.ttve-dimensioral sempling ofi photegleesrit signglsi of displacement

i halichd b SPUEE Lyl Bt bY i PBRSPSCape Ao ultple Jaser beams to
i hAE 0 CotgB sorfhte. 1 Y RS B, B skt Yorm of double
tyans di ' A sSROBH f i Coe . .
(%Plsﬁgi) gﬂ%ﬁpg gﬁl@gtf‘ g%g?rérﬁt% S dr'tl%gﬁ)lf Zc@g:?g%ﬁl% %‘i?‘ul Helc%rbncm%% and operation
meRf ofetd Plyeséxﬁe emBB&intent CRPCHE 1 sé:?é °asn"ﬂ||16nsb|tohf; th@Sfove-mentioned

beans to illumnate the object surface.
embodiaitintss it ssaAt detdilRvilinotBé piveh héer m of doubl e 15
(multiple) beans is also used. As the structure of

ot hdn epelr 6f5the ethbbdieneptsi, acolpineation dena 1Oy also berairipdd dh the emission
the present enbodiment are the same as those of the
patbonfdherlageri dsivise 4. dstsbavmimFig. 9utha enain objeyt efsrmingingwa ¢dllimation lens
naot be givep here, In each _of the enbodi ments, a . .
1045 1to reducs ntplF éﬁ@n%teﬁs?yeaapé hepabigety aitaeel sp rast teefacilitate measuring. A

S B R L B Y oo B by o e e
dmc% 9. e "HAH Cfﬁnétp)glt H‘%ﬂ#ﬂg Qf"{lns%ge ¥f %ﬁ% faia 11%%818 ?ér .gxé}r%m to those of the

e

surtface so as to Surl

chRiiBn 140 ﬁﬁﬁéfsﬂeﬁﬁﬁe&@éﬁqﬁh&m&silﬂw@g gﬁ%g:hgré. he

em ssion path of the l'aser ~ device 4. : o
f undhiepiboditRédi Gardfenisigifiet(4, bhRami PRAEEY S ised STHE 1asér beam emitted

to those of the

by the laser device is split into two or more beams by the beam splitter 8 to illuminate one or
more areas of the surface producing laser speckle interferences. The relative displacement
vector between the mouse device and the illuminated object surface producing laser speckle
interferences is reflected by means of collecting movement information of laser speckie

interference signals.

In the present invention, as long as coherence is ensured, two or more laser devices 4



collimation | ens 10, therefore unnecessary details

will not be given here. In enbodi nent 3 and enbodi nent

i:_ a bjegmfpl [ ttelr 8is usedl. _ :I'h_e lasir beam e’?éﬁ@ﬁzowooooss
2O Uy UTIT 1T AsStli ucviece TS5 STt TI1muU WO Ul MoT € OTAITd

by the beamsplitter 8 to illumnate one or nore

areas of the surface producing | aser speckle
interferences. The relative displacenent vector

magﬁé ﬁ%glngag Eﬁag{g?ue;gls %gﬁ'ggde @Zggg?vg%r :n%\f{rg ?%sgr? éc%gt@g 3{ iﬁgr.tninate one or
mofhless bE ‘f:’hcbé'urzifc@ r}?t,o@lflciﬁg hisef Eg&l&%?ﬁ@ﬁhﬁé@ f\ﬂfegah' €ibh area is
of | e s. 30 In the

aser spec I nterference signa
illupiregeeinby iahVeastt fvon beanss. | Thegretative alisplasamenti veotorshatwekn the mouse

tWwo _qr e .l aser. devices 4 10 .PCT/ CN2004/ Q00053 nay.
devig apd e MinfEE phiefarfoe Aot bene lgset Heroklsgngrerare is reflected
by mR&R of iRVeéftg flovdnhéminTainRatM o Qhiser BPecRlcAhRekrente kighals. As the
surface producing | aser speckle interferences, wherein

pringiple) and saethad of wsagerareathe gamyg astth¢ abave, nomecessarysdetafisewill not be

. rel ative displacenent vector between the nouse device

EVEL ¥t he i |1 uni nat ed obj ect surface producing | aser
speckle interferences is reflected by neans of
col l ecting novenent information of |aser speckle
interference signals. As the principle and nethod of
usage are the sane as the above, unnecessary details
will not be given here. 11 PCT/ CN2004/ 000053 What is
claimed is: 1. A nmethod for processing optical signals
in a conputer nouse, characterized in that, the
rel ati ve di spl acenent vector between the nouse device
and the illum nated object surface producing |aser
speckles is reflected by neans of collecting novenent
informati on of |aser speckle signals. 2. A nethod for
processing optical signals in a conmputer nouse,
characterized in that, the relative displacenent
vector between the nouse device and the illum nated
obj ect surface producing |aser speckle interferences
is reflected by neans of collecting novenent
informati on of |aser speckle interference signals. 3.
A nmethod for processing optical signals in a computer
nmouse as claimed in claiml or 2, characterized in
that, said | aser speckle signals or |aser speckle
interference signals are received by a photo sensor,
and said | aser speckle signals or |aser speckle



interference signals are processed, so as to calculate

the quantity of |aser speckle pulses or |aser speckle

interferences pul ses received by the photo Senfﬁgﬁﬁﬁﬁ&hﬂmmﬁ3

nouse device and the illum nated object surface

produci ng | aser speckles on the basis of the average

size of the |aser speckles or the |aser speckle

interferences. 4. A nethod for processing optica

figstaimed i§: a conputer nouse as clained in claim 3,

chag a Se 0

pho! oxg Itnzéctb(r;(? gor e%ése‘{g%}lg oﬁrﬁ&:ﬁ s?&m}]s na @(ﬁlgé tﬁaﬁogge léff:i\‘ragtfenzed in

that; d)llislreiﬁtﬁ/e displayemerit vaotoe bphm‘en eheembnsecde:v&msmﬂ gh&lﬂiuhﬁnated object
ina line;, after ser .speckl e signa

a&% ePr gB@B&I laset sppeklese dd ere gfed| &Y fSRRS: 19 f"@&f‘g movement
mfwgtgﬁ%mgﬂpgﬁe@ﬂgg%nm | aser beans are received,
rel evant photoel ectric signals are anplified and
sh a&eﬁl nisthochéorgurocsssiog optical Gegnalst ini a:ccsnputcmousu, characterized in
e th si ze of onent

thof el P CasBinp By estor REGYPED P BBt eyise i the floppigated objoct

surfack %@@élﬁg laﬁl kR dtaerdnteqs irbfibhied dd)f Bfdah® I'bfocf,ollectmg
the alignnment of ‘photoelectric sensing units; in

moyement indormation @i taser speekleintefirenassigmelsent of t he

(oL P G G611 e hCL BBl b, goimed i

clain 1mi>rze chiraétegzecinthat, 548 $asegspedRietsignals orlagitspeckléd fiterference
proceSS|ng optical signals in a conputer nouse as

sighalajapfe peceived by mploto Ransera@nd rspidelasernsnerile, signaly op laser speckle
intetfthe¥e s i@'ﬁlsaﬁrel ﬁ%h%gsstewo sgra%ut%scﬁt:uﬁ@gtﬁéa %gﬁ{lw{)f laser speckie

sensing erel h each group consi

pulses erphaepaipecklei intarferendeg pmwsSreaéwgm&grdt}re phdtbnﬁansor and to
and at. | east one group has an aligning directign
detggmping therfelative i pIcemERetw oen e rouss degics apd thesijlumgnated object

surF> GI/ Q‘f% QQ&Q?@CH]ELI &% ARChasi (Lfﬂh@ ﬁ%}a%(f et of‘ﬁg.: 14sdr speckles or
uni ter |aser speckle signals or |aser
theslzpmc@eekleumeﬁ'mfeecance si gnal s from t he object surface
illymnated. by |aser . bea ceived, relevan
photol BERPE doL PRNET T PRRA R & FameHigs QHoBy as claimed in
clainl 8S @hsifaetePigedfin RhA! o4l & GersdR 5Ha§‘ %ﬁ“ﬁbst 8f ph&oelectric sensing
calcul ate the size and direction of e conponent of

unitse whiereje cathsgrnp émﬁts okigtaer metephetpelackiec jsensing unip shigned in a

ind i 6 O350 6l STl ST e b

surfzhe ﬂhﬁhﬁata@ﬁﬁpﬂas%ﬂ tbeahe ardel rutkivad,e deleVain€ Qlhotdeldchice sighals are
two- di nensional plane is calculated on the basis

amalﬂﬁ%@dssme%hﬂ the; greep PhAGlpcleaiEc ¥HHPS At 9 glculatgthg size of the
confyson@ht! éftereijdéﬁ? d?glbent %H V\?e%to? rbeﬁ@éeﬁgﬁm@?ﬁgtobye S AParfd th'guiilﬁxmnated

roups in rections an ersect |
objeatgslua‘ad‘:aelwx@m theadireotiqno 0 £ tHesalighmentf cheplmtttelendmehmglamts, in the

meantime, the direction of said component of the relative displacement vector is determined

by the skewing of the electric signals produced by these two or more photoelectric sensing
units.

5. A method for processing optical signals in a computer mouse as claimed in claim 4,
characterized in that, said photo sensor has at least two groups of photoelectric sensing units,
wherein each group consists of two or more photoelectric sensing units aligned in a line, and at

least one group has an aligning direction different from the others, two of the groups may

12



6. A device for processing optical signals in a
conputer nouse for carrying out the nethod for

processing optical signals in a conmputer nouse ASr/CN2004/000053

i nside the nouse body, an anplifying and shapi ng

nmodul e (1), a direction identifying and counting

nmodul e (2) and a conputer interface circuit (3) for

proceSS|n ﬁhotoelectrlc signals are dlsEEsed and
integsgawith each athee Hulepreccommn wtse piter daser spacklgrsignalsi qr laser speckle

int te c#ﬂa SES Ll§ S the %i)_] gfs?l{ﬂée fGAat& rlgr a?e?%%mﬂ?ﬂqu?eéﬁ:h, relevant

to sensor recei vin aser

phcﬁcbegl)&tﬁicsmgmalmart amptifipkatd shapédibye thiekd gﬁhpﬁbfﬁdlomeldcﬁ&%nsmg units
b a sai d 0 sens tran r.s the received

%eeﬂ*séhe. aglgsqtﬂgﬁgﬂ ot the ?wép%?ﬁﬁ 9 amf displacament Mertor between

the PREY Rnéobland the IRANARR Stféct em&%so?lmkgr&wcw@gm%b 987l e relative

In a con‘puter nouse as clained in claim®é6
displacement vedtordgtweenttheaphote s¢rgoriand the iuminated object| surface iatthe two-
hot,o

i 4 .
aimeBSSpal b R 3 Bibe bis Pine B N QireSRNC 0t Bpmpprents of
said FefatiVBjdRplacetiédt 36&or dall ulitdiPBEEvo Hindrd $eduphd ﬂaailfﬁerehh&recnons and
| aser beans emtted by said two or nore [aser devices

the infgrsectipi paglabatwesn the eampanenis inediffereniditgetianse sur f ace
g[ gg UAIE 'gggic%: ?ﬁﬁ{ro@e@ﬁﬁgl ‘étlée{“spgégﬁ iy 2 ng%gté S{o%'ggfoi%%rr}ying out the

methed ifereprbCdssifp 0peb sighal® i 4 CEhpwergnanse as RladmEDHNAAIAT 1, consisting
mouse as clained in claim®6, characterized in that,

of %moasedmyc @suda the@puserhadycansaraplifyngand shaping:medulg €1} a direction
1deﬁfﬁeq | i ase 'IBB&’\II ﬁ)83nda£‘g?lﬂpﬁ’tlgphﬁeﬁf&éﬁfcuﬁti}g%?@ﬁ:gocessmg

spec ‘e i nter ence sign
phatb¢lecttric signaisaare didposed arat ehnbyted s eequbamhamhterilzaisﬁf that, said
mtte a\tisaldlaser devij ce I|t

dovie ToRg 1pichs 2 ar ey BETepts (T B1d § B sEuspT (8 forapepiving laser
Bt 0k M 41 s e
trarisfers thic neceiyad plyotmleqtecasgnais/\tg thecanapdifying and shaping module (1).

7.A device for processing optical signals in a computer mouse as claimed in claim 6,
characterized in that, said device further includes at least two laser devices (4) and a photo
sensor (5) for receiving laser speckle interference signals from the object surface illuminated
by laser beams; the laser beams emitted by said two or more laser devices (4) illuminate on
one or more areas of the surface producing laser speckle interferences, wherein each area is
illuminated by at least two beams.

8. A device for processing optical signals in a computer mouse as claimed in claim 6,
characterized in that, said device further includes at least one laser device (4), a beam splitter
(8) and a photo sensor (5) for receiving laser speckle interference signals from the object
surface illuminated by laser beams; the laser beam emitted by said laser device is split into

two or more beams by the beam splitter (8) to illuminate on one or more areas of the surface

producing laser speckle interferences, wherein each area is illuminated by at least two beams.
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