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F2o| Mu =a10|/! FHSDC, Seli—Driving Car) Z2HEQI HIXFEXHSel—
Autonomous Car)2} XF&xHAutonomous Car)2t 2245104, 2009HE2E] 2015

H 128 31YMIX|Q| 7122| E5] 25070 ot O & 110742 &23t £5

Am

=4S Soll 02| 71E| 22| 20F=2 F2I5H0 AMNEE MSStAL el

T29 thEe] 5= AEARe] Yl AlA Al&E(Sensor System)
I} A& AEE A A8 (Autonomous Driving Computer System)z}, A
S S o ARGARRL Aeat 7Ho] Q1S A|AR 0= o] RojA i), ERL
Aeate] Q1 AT A (AN -7 At (ML) -Hed (DL) % B E ~ZE
flol A o] 5 v er AA| ERFRYEAES shHA dojidt A%
It A9} Bl<5ol ARE ASolTh

nj=2 oubul tisol 20164 1Y 129, i) 947] F wpA|gt =4
Ao A 21A17] A 4 A|2El(21st Century Clean Transportation
System)& ZFZFch, o]olA o]F ¥ &4K(DOT)= o2 10|97t 409
ge(of 4283 ¥)E AeA AR Aol FARRAL R
o, Zroll A ARt Ao 7HESkE = 7R, oF4] ml= &]8)e] 54l
o] FolQUAIt, nl=go] Behet Al FUsHHA o] A== ZofollA] df
UZ AAs = Sz Foldr}, ojehs WER 10|t 399 Fej(oF 4=
70009 ¥)9] AikE Fdste] wE Qlzeet FAl7|o] A= AYE
T AFHconnected vehicles) HIAESE AAIG ofioletal W}, 1§ <l
s 220 GH|, B2 AR, WFAEEE] #8520
7Fsotes Qs AAH|sh= Zlolal, AYE = Asfo|et A7 $Al
sto] ARau 55 9Aks Aotk ofd l=Zeprt 5EA] o A
By =7Fssih

oJojA] 2016\ 2¢ 10¥o] uj=t S4K(DOT) AFste] ml=t &2y



EotA (=, National Highway Traffic Safety Administration,
NHTSA)o] -2 A2 JIFAS(AD Hlo]2 A+ FHAILE S &
AAHdriver)= FRTE W= agE=ol 79l AsAE 24skE el
oo QAR RAAR & 4= Qlekal iRl Zlofoh, AR Ak ok +f
ol Fet=AE B 22 Ao ool "Rl Aot} wEhA 11 &
ot FRIAHAREA}) /&3l Zofi7} Holgld 52 2= 7ol & s}
7Fd Aoz Helr,

LAEZE A9 (14 Jan 2016)> SO &2 2 ol ml=fol ATt 2,500t <]
HEAREAR7E AR 3H| A B FelE Zlojet gty T12)al 2040379
© A AAS] AFFSoel At E Aolet HEgl=t, ol= 2045 A
o] 37t kel whold 2l 2] E(Minority Report)oll S4dh= Ak&
7R s Aue] e.9F -2 Zloltk, Al AilAhd BAZE Ak
Az e, o WolA 7MY hA7IAL Qe A=l BeleS EAke
Zoltt, 729 535 48 EH JAIA Y Aes =24 FER-E0lA
Alofst= F23}, & Faol 284S B 52 72 A4S 12-8(Google
Chauffeur)d 7FsAo] vj-$ =

ofgt ml=r o] B W 2| Y 22| SRS 8l 20209 F-
Bl HhReA7h A8ekE AL, 203019 Bl 9 100% Akt A-8-skE
2O Helrh, Z12]al 2040~2045W 70l A AlAIS) AkgEo] At
2 Zo% Halr,

{o

=2 20099 HE 2016 1€ 31U7FR] HERFg2} 55T &2 27 522] 271
LAofM E2FYEAES digk=t], 2009 EQF Z2]-9-A(Toyota
Prius)2 Zz|ZYolo A HIAES AR o i F FHHAE AR
2.408,5971}2 (3854 km) &, ©]% A2 E (Autonomous mode) & F=8Y3k
2|7} 1,419,6720F4 (2277Ham, 2F 60%)°] 1L, tjFAXEE(Manual mode)
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F343t 7]2]71 988,925mFA (1587 km, F 40%)o|t}h, A&HE ZE3Yo]
60%2H= At Mg s F3o] 40%ets A2 FAS oJu|sh=s AL7?
2 E50] ol9f Ze 729 A =2 FPHAET o1 Qlk 1Y
U BEEAPE ARaLE Urbr] Aol wEREAE SR 4= Qe ol 7Y
gk Al o] e (simulator) 7} ATHH AL A= 58k 4= Qlek, o]2igh &
EellolE 9] W2 Yol 29 WSR-S shFoll 3008t 1k (480wt

k9] %] ERE FHshEA S Qlrks AP 9T G

= ffoll M5 =2 F3S skl ST
AgAel Hoje wA, vl WelEol Fof ALAe] HojE wul T

i) 2 SRR ZA|AE(ADAS, Advanced Driving Assistance System)
& AREAE ofyzhs Aojnh, SERAl AL, ARAIH A1 AILE, A}
S Beo]a Al &g, 5 A9, s Alol, AARAIAIY, AAdolE
AT, 5 W3 A 71 EA 5 QH T LS AUk A
2RSS A ofyehs Aol of2fRt AlL"EES o

5o e Holol ¢ thBolry, T8 ofefe ALUES SHT &
sk Aeake] 382kl HEo tie 7152 AMdsoF & Aotk
=29 53] 24s Sl HEAY A Ake R E 52
2 F35k W v vl 7HA7F Sast Ao ® gofEa Qi)

ﬂffi

O

ol

A HA AAMEE st gafsof ghch, Algolut Aot &

Huel 7 W9 B SH Eo| B A ok ol g s,
gold, golt}, 22w}, 2UQ 5] AMER o]Foia A A|AH T}
AlA el glolg] 2] §-3Faa12]&(Sensor Fusion Algorithm)o]c), o] g3l
MA LR 5 aE|E2 929 w/EE/AE dalshs 2ol

7 the A S0l FAE WA A 2 E o]8ste] At

7h A SRS MR URER FPYAES A, ANER 5

£

2 Zelele Eavt 12ER0lR], Hrelx], AWERelx] il 7o)
Rk A Wol, A4 FEI(HA/AN 5), 24, AR/Al EA®, Uk,



o] A7t Apgof] AFRE T8 A TFA] o WHE T 4 glof 2}
E530] E7Fssttt Alg ARSSHe dlolHu 2] Ae2es E7HsS)
th. olegt Agstar AR A=E A8 AR = (Detailed Prior Map)e}
a1 gt} o] AR e AR FE Al A8 (Autonomous Driving
Computer System)®] =22} djo]efofl AR}, Tefof Apgof A&k
T& 33 A o] Eeio] AAIS] AAIZE A4 A& (Detailed Real—Time
Map)e} H] i $-493 427} 9l= Aolet,

EE oot BRO| AFEe] EYQIA], AnbAbdA], aat/A
AR ST SO A TR Ll 7] Fol ARl Fojw 1
(predetermined) ¥31% X} g|o]E|(Vehicle Data)2, A-&53473FH
Al2glof] A E|ojof, Apgof| AFHE Y A] o]F Eeltfo] HAIRE Al
|o|] (Detailed Real-Time Data)e} Blasjof IAS0] R3iolx|2 1
o4 e Aolth, thA] Daf Aol of2igt ¥ dlo|€|(Big Data)E 53l
of 3= Alolt}, FZo] A F7HA| 3850tkmE AA| FHE AES o] {7} vl
= of7]e] qlch,

r:i

It MwdRER F3sHA AP AAIA = AARE Al
tolHE Hgez Edg sl w0 A &9l (highly
detailed model)& FHEofoF Rttt AYFAIA 20| $17]of| wpe} Aate] £
= 32 7Y £%:9] BT (distribution of typical or expected speeds),
Apdel whe ZE(trajectories), o ollA 7H B2 Hl-THEE 24)
YA S O AR S F2 S0l EAEY H450] 29
AL, S S0f vhE AE, RAAE, AHAE, 7TE w0l s
= WHEsHHA FAof A E o] AeAte] vne]of AtE REFolt,
o] rdlo] Aol oJu i w2 Fow AeF=dYo] E7Fssch Lk
FH 3h52 sliof sh7] wizolth, FYglol HILEsto ol2gt thE As

ol

13
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o] 3 8-S 7Hx|star malgsjof 1 t}&-9] $H4 ZHThreshold Values)
= AP A o QlaL, o] A P Hlojus ARFES ARk &4t
oA SAHE Foefal Fag o 7] flwolt), thA] Lol ARaiL=oflA
o}, gef of ohA ghofl wet ok Aol A
O 7 FHPRITH Al AAR dopM AZHER FYsh= Jlofr,

2h Ao B o] g7 glo] ul$: Fag Aol

i}

=)
I
ne
H
|
il
r>~1
r 0
b
fr
pack
o

Az Eato|RlE 7H5sH| ol A3 FE Al 28 (Autonomous

Driving Computer System)©]t}, o= £-2]¢] Fof sgsh= A
o7 AAF Y dlolEE ZRAINA Ao glole|ef vl EAskaL ¥
il shgstal Wkl AgAE A8 sk Zlolth E3E ok
AgAREOA FAlSkL Sh5et A Adlo|EAIZIT, thA] Eaf 2lgA]
(AD-71A5ML)-Held (DL)o] F-a3k Zlole}, E3F o7& HE H|gY
S ZHAEE vlE)7] o] £ BrAag) Zhe Floj, o] = 3 A& Al
7F TR o AR ARLZE S A9 AR T SR8 A7)
g Ao},

rH

i

off

oW Sk Higrolt), okee| AFE AR oh 2} ICTAFA7HA] §-3Fst:
AT YA vlde BES A RNRS 2 e, ofg F27]dE
HIA71 50 3 ol 92 ERES Tl olFA TS 755

fehich obw ok & Aol ofle Sel7h & & 4= 9l
w

i
=)
o|>

[
o
30
o
pod)
o
il

g

AR AU 5 glozlet B, B3 2o] S32 el 4ds 9

g9} £ Qleto] FAkE LR Uk, 59 AgAt AAE a5}
Q5] 71& =29 elZe}E YA u|slof A3y o|




CHAPTER. 5
720| £5] TE 2

| 5-1
Ml A AEY

228 2015\ 1290 AEFHAEA OIS A7 Tl w2
MIAI H|O|E{9] 1742 Tt Al So] X3 HlolEl s sht ek Wt 714
B d12[Eat 5o BEshal el £45k= W (Combining multiple estimates
7 |7:"§||'§ of an environment into a consolidated estimate for an autonomous

vehicle) oll 3t £35|5 S5,

o= A3}3| Wl A (a Steering Wheel) = 117 Ego]= Hjg
(a Brake Pedal) = ¢lom 714 7}A #9(Gas Peda)® §= G229 24
o AReAl7E obd S - Heo]=L - ZR&o] t 3HA SQlo] AeFdl e
(autonomous mode) &2 7}c}7} HAF Alofl= A7} iR ER Zgks)
A = Q= FIAREAREAHSemi—autonomous car)o|tt, 18

5 24 M= AR R US| 2 S

>
X

o
il

rte
A

A

Combining multiple estimates of an environment into a consolidated
estimate for an autonomous vehicle

(9,224,053, 29 Dec 2015 <— 31 Jul 2013, with 17 Claims& 5 Drawing Sheets)
http://patft1.uspto.gov/netacgi/nph-Parser?Sect1=PT01&Sect2=HITOFF&d=PALL &p=1
&u=%2Fnetahtm(%2FPT0%2Fsrchnum.htm&r=1&f=G&l=50&s1=9,224,053

< AFsAE1009] 7552 71Edhs £5 1 (diagram)o|tt,
112 AH&53 X =(autonomous mode)® F3sH= AHE2H100)E AFHE
o2 Aofshr] 93t A AlL"(Computer System) 22, Ao g7
(Instructions, 115)& E3j o] A28 (Control System, 106)& A|o|3h
o}, AEE AAF(112)& AlA A A8 (Sensor System, 104) 0 2R E] AlA

glo]E & dro} 7] H FoflES 1]3l7] all(Obstacle Avoidance System,

i3

50  7=29leErisE xigxisit- S5 HE &
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AA A2 (104)00= S 2EAXNFAA2E(122), 7=l Apo]z s
Fzof| Ofjh ApEate] 9129} Wk WgkE 1Sk WS4 A (Inertial
Measurement Unit, IMU, 124), 2}t].@ s} A3 (radio signals)& £
£ AAskaL 2419 o W3t ARE AR 4 Sl 360k 3]st
+ Floll(Radio Detecting And Ranging) %2](126), Aoyt S5 o
AolE Ao AFFe] A - AR - WRF - e BE 259 24 HaH
AAE 4 9l dlolAdlolt](laser radar)@] 2to]tHLIDAR unit, Light
Detection And Ranging, 128), A7} 90] EAIES AT = e
gt 7hjete} wTl e shjete HAdE shdlet AR (130), el AsAk 5
ol 485 AT 4= Y= vlo] ARE o o|(13)E =] ek,

53] gfo]tH(LIDAR) &= 2t] @ Fup5 AREShe Rt gloje R} 471
o] 7zt oA aH250H=2] SAFJAL, 500u=2] ZHAIHAd, 10,000
e o] AojA 5)& ARSSl AHES 1Aleh] wito] &=r) whEck, Z|d
200m Aol e AR ofotd 4= glom], e 3D ofu] A& AA]
ez el & ok FALe 2to|tirt A5l Y= 360k $|Xsk= o]
CIE A == ok, eiukshd #lojel7h g Zpoll 2k dupiiidol
Ao 7Hs/do] #AA7] wizoltt,

Alo] Al2"(Control System, 106)2 & th(Steering Unit, 132), ]
U2 £22E5(119)9] 7 288h= 22 E0/A4G 24) W (Throttle,
134)¢} B&o] A (Brake Unit, 136)7F 132, AlA AJ28(104)o1A4 ZHA]g
dlole 5 dgste] EFstal HElS Fohd= 71 AIs5ML)9] 4l Al

A 8% &a18]Z(Sensor Fusion Algorithm, 138)0] Qi Al g5 &t

Z2 93] 2w e (Kalman filter) Hjo] 2] eFY(Bayesian network)
o} the darElE . o1& Bl AFsAF = o] 7
AN et ST 54 S8 9] S Bkl AleEt
AFE] v)A A AE(Computer Vision System, 140)9l= 7FH2H130) 9|
A - ofufA] HlojEy FES APskal siels A5k I EA47F
QA EA0] FAJAE dopdlt}, o5 Sof wEAS, =22 Jout

yo|, thE AsAlE, BAE(pedestrians), 71EF FollE 52 dopdlith,

T




ERE 7 A=, SA(R)

it

I
o,

o
o

il

2o &= SHo| kg =
el 71ASHES] dFR1 AA|QIA] Yare
Z(Object Recognition Algorithm), &
Mo x5 dof = Yare|E(SFM,

Structure From Motion Algorithm), 71
231 vt} F2(Video tracking) 5°|
AR 4= Sl

rAlo|Ax} A= A|AEl(Navigation
/Pathing System, 142)& T Zoj|x2o] =}
A TS ARt Wb A=Ak
o] &b Wigks AAsiEt wekA 2
AR FAA - (122) 3 A4 g5 &
ej&5(138)2 gk

ol EF=YA AlA"(Obstacle

——
Avoidance System, 144)-& ZofjEo|L} “"

Age ef7tes sieth, FH717E
(Peripherals, 108)2 AM-AHLAA}L &
S &) olef#|o] A (User Interface, 116) Back View
£ Sl Ao r, FAFAIAILE (Wireless
Communication System, 146), B2y A|2x 2] X AT (Touch
Screen, 148), SAl WH T 928 93} nfo] 2 &= (Microphone, 150),
e AuA162)F 5ol AASkL skl 9 o 4= qlrt,

uhg-0} AETo| (ML), Power Supply, 110)= A4+ el &
A71715R1 AA AI2EI(104), Aol AlARI(106), $H7]71(108), Z12]aL 3
TH Al2RE12)0] 715 Fadl = Aoz, vhef sto|Hej s A7zt
A A oyl 22119)9F FRFE o] §iFo] Aobd ke glar, whop
AT A7 AFEALY] A9 AUTTEAE LR gl ok S Aol

L 48 TF AG RPOR Aus b, AERH00)% 7

(9,224,053). Image: USPTO
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Al LiDAR &A1 M2l (Velodyne)
Zpake] 3AIH AlAE =], AsAk W]
2ol &S = g whE AFsct T
=0 FNE FRolU EalE B 3)Hst
£ gholthrh ARgate] Al el W
zZrpelo] £gsta sl 31 AlA 9] A7}

Uh= Aol sbolut 360 HeFe] AgEit EAlE2 271517] o
Aol ol gotoF He] & 4= Qlth= Aotk wehA Algole Fo] gaL
Aol Ear o= ol A 29 360% kS v Aul= XAt A
SA7F S Zlolghs oSl wAls 7ol A At 7| Etet
gtoltt 5t 7HA o] ek g (eF 8600 )ofl Eétr] wiioltt,

ARpARof| w2, dA) gtolot 2 @&H-ZE(Osram Opto, =)}
WA (Maxim Integrated, W|=)2} Egto] 0] U(TriLumina, 7]=), &2
H2oRI(w]=), oW 2 (Tbeo, HY)L} T4 (Denso, Y4), AJAER el
2(Continental, =4, g4 (Denso, &), W 2(Valeo, TH2) 5 4
A A7 2otk B 7]eS A Folvt, Solrke] 7MY 2 wAl= 7t
Aolt}, F3 ¢ F Has Sor 7Y E dAslshs Jlo] 4F8e
wror Fo)a ek, FEHEo] ARt 7h|et—efo]t(MFL)7F thE4]
|=rh @l 2F Ao 7hEket Ao 2tols Tl 3 AllA
HEE /AR ASC A ZHEt Yol 2telths Yol §& 5 243}
et

U A e RS AL A 27} o] oo FHolEe] Axl A
o AES FHlekal Qlok @AY 2 At HeAs gets| Add Bl
ofugl wolut HI7F & wjoll = FEelA A Q1A sk eolth-T< 7
sl 2016 CESOllA] A3t

A

L

o,
N

(gl H2Col(Velodyne)2l 3AICH 2to|Ct MIAL, Credit: IT World(8 Jan 2016)"

DIT World - CES 2016 Df2H X[3=Q! XSkt
71 wu 572/(8 Jan 2016)
http://www.itworld.co.kr/
slideshow/97357
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=2 2015 9¥o], HEAFEAFEXH(Semi—autonomic) 7} AF&FY R
E(autonomic mode)& T ff AP} FAL Hol|A] & wA
(relinquish) ==d, olu] &AW 572 AF&A1e] of 2] H2Eeo]of U
Ehf= ofe] RS0 oEshiA] ARAF JIEH|olAE SHA| sl AR
FRYA2E Y] W A FAIS AT AREA QB H|o] 2 (User interface
for displaying internal state of autonomous driving system, 9,134,729,
15 Sep 2015) 2= S31E vl= 53130 S5 o= 20121de] 553t
£751(8,260,482)2F 20130l 553 55](8,352,110&8,433,470)2} 2014
doj 5531 £381(8,670,891&8,825,261)F 7Nt A olct,

User interface for displaying internal state of autonomous driving system
(9,134,729, 15 Sep 2015 < 29 Jul 2014, with 20 Claims&16 Drawing Sheets)
http://patft1.uspto.gov/netacgi/nph-Parser?Sect1=PT01&Sect2=HITOFF&d=PALL&p=1
&u=%2Fnetahtml%2FPT0%2Fsrchnum.htm&r=1&f=G&(=50&s1=9,134,729.PN.&0S=P
N/9,134,729&RS=PN/9,134,729

User interface for displaying internal state of autonomous driving system
(8,825,261, 2 Sep 2014 < 20 Jan 2014, with 20 Claims & 16 Drawing Sheets)
http://patft1.uspto.gov/netacgi/nph-Parser?Sect1=PT01&Sect2=HITOFF&d=PALL&p=1
&u=%2Fnetahtml%2FPT0%2Fsrchnum.htm&r=1&f=6&=50&s1=8,825,261.PN.&0S=P
N/8,825,261&RS=PN/8,825,261

User interface for displaying internal state of autonomous driving system
(8,670,891, 11 Mar 2014 < 7 Mar 2013, with 20 Claims & 16 Drawing Sheets)
http://patft1.uspto.gov/netacgi/nph-Parser?Sect1=PT01&Sect2=HITOFF&d=PALL&p=1
&u=%2Fnetahtml%2FPT0%2Fsrchnum.htm&r=1&f=G&(=50&s1=8,670,891.PN.&0S=P
N/8,670,891&RS=PN/8,670,891

X2zl b

Tood
XEEE E
HAI2H AL
QIE{H|O[A

ot
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210
CAIYER:
“DE YOUNG HUSELM®

= A&kl Yi lgEfe] mgolk 4t (210), W]
(navigation) T]AZH]0](215), 7]0] A2](Gear shifter, 220), E1X] A3
217), HE = (button inputs, 219), &H2H290), AF&A12] A A=
A2} fAEe0](225), EtolE Aejo] D(Drive)t Al 2utdE 33t
th=(2mph) A& FAIS)F= AE] vl(status bar) t2ZH0](230), 18]
I Blo]Fe} 7k wgE Helrt,

Young Museum)o] LR} 47} Lehdes,

(9.134,729). Image: USPTO
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ArEXIet Xi=ER 2| IS AlAG)

T2 20159 119 AR AHeAE agsto] ARgE ek, AREA}
INF=ININE=IN oA Folel AEAS AREALE] AT 5 A3 A AR 4 QS S
M-—O |§ g _?_|o|- [AE Fetee Ao EUH, “8U3 FE (unique code)E ¢33 A
ODI-E Exl'; | A7) (encrypted key=electronic key=e—key)S AAI5to] FojaiA =&

Zlof| HLsko] ARESE 4 Q)= v A] A8l (Methods and systems for
assigning e—keys to users to access and drive vehicles, 9,189,900, 17
Nov 2015)°]eh= 5815 vl= 5330l S53ch 7o 13wt 4080l &
51 F o] A= 68 o] x| of Fitrt,
7L BAA Y AR Aofsial Hed dolle 1 S0 ol A e}
HUA & A-e2b7) olofe AReAkelA] geldt ql5o] Fasdhd|, ojnf Z8
st Zlo] A7 (e—key)oltt, T3t F-FUIE T (shared network) A-&2}
7F S7gshaA, o2 io] o) I AeAE AR miofle, e
717} Bastal, Ao AEAE Wll(valet) 21 5 A3ALA| ARE- A

e % Yol Qkxo] AX7I7 ag, ol et AvkHel S5 7]

2 E3] Yo 5% A2 T A ARG 71ee] d4] 71¥=
ol AT YA} A (T AFE A, 7&K 7E At mdlolo), uhat
Al o= A} AAFo] Q= 2030W-S gt FulEkar & 4= Qlo] 429 of

olclol7} G| Bl oS oF 4 9l

rir
i)
s
o
°

Methods and systems for assigning e-keys to users to access and drive vehicles
(9,189,900, 17 Nov 2015 < 25 Oct 2013, with 19 Claims, 40 Drawing Sheets)
http://patft1.uspto.gov/netacgi/nph-Parser?Sect1=PT01&Sect2=HITOFF&d=PALL&p=1
&u=%2Fnetahtm(%2FPT0%2Fsrchnum.htm&r=1&f=G&l=50&s1=9,189,900

in
w
s
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T
Auto Maker DB
—

Mapping
Engine Auto Maker A

Mappin M1

EE
Bl =

| M2 ]
Auto Maker C

B3

Auto Maker D

Pairing ~—

Request

Maker C

| Bob Makar C M?I }

N /,—"-‘_-"'*-\ Mode! (M7)
A\ J b
User r /J — \Y
Proximity l ; A ! 200
Zone A F User i I/ |
I\.f; Eﬂb I-';. A ’
S~ AT /
' 5\ /
; E s, y
F \ ™ _ _

You are standing next Car proximity
1o a blua model M7 Zona

from Maker C, do you
wish to pair your H"\\v
User's mobile
device or screen

settings to this
on vehicle

venicle?
r V ™~ 1104

FIG. 7

Aefsjo| R AT HE, v HE, 2A| HEe} 7|eh A XA H FoA
= e gufe]~z Hufj 2002 E443HA7IT

et 7l= 2 Whol 20000 ek 2002 A2 d4e &l
gto|ESo] AR Zo| A, o] E8 o2 Soiriy wie| L2y}
d50] 20022 HALE ] ARAPE BRIE AL, S0l A" FEAZ AlY
Ha1, o] WFE 2002 e A LR Holr} vl gltto] AL & o] Fo]
A AL Hho] ARgSHA . ol= FrAkeAkEt who] Aol Alget Aot

o

=

=

(9,189,900). Image: USPTO
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