_Q#mbi M/ [/ TiBp2LQM .2bi" m+|Bp2 h2b
>v# B/brBi? .mB/2/ q p2b M/ G2 MBM; ;

S'BpX@.QxX ."X ai27 M "Qbb2
IMBp2 bBiv Q7 " 2K2M- .2TiX J i?2K iB+b *QKTmi2 a+B2]
IMBp2 bBiv Q7 EQ#H2Mx- 6 +X *QKTmi2 a+B2M+2
R3X9XkyR3
b#Qbb2!'mMB@# 2K2MX/2

RX AM? Hi

RX AM? Hi R

kX LQM@/2bi m+iBp2 h2biBM; UL.hV Q7 ai'm+im 2b M/ ai m+im" H

>2 Hi? JQMBiQ BM; Ua>JV k

KXRX "B; . i *? HERKIRBK X X X X X X X X X X XkX X X X X X X X X }
KXKX 62 idXbX X X X X X X X X X X X X X X X ¥ X X X X X X X X X

kXjX J2 bm 2K2Mi M/ M HvbEbX2KXHHXM20 X X K X X X X X
KX9X LQM@/2bi m+iBp2 K2HIiBN; X X X X X X X XX X X X X X X X X
kX8X miQK iB+ JQMBIiQXBMXaX 2K X X X X X XX X X X X X X X
iX >v#°'B/ K i2°'B Hb, h?2 *? HH2M;2 8
JIXRX >v# B/ J iXEK BKbX X X X X X X X X X X X X8X X X
jXkX . K ;2 .2i2+iBQM M/ *HXpEKBX+XiKQOM X X X XdX X X
9X h?2 JmHIB@ ;2Mi avbi2K rBi? a2H7@Q ";
9XRX AK ;2 a2;KXMX{ MBRM X X X X X X X
9XkX PAA/2MiB}+ iBQX ¥vXlXxa X X X X X
8X miQK iB+ S ~ K2i2 a2H2+iBQM
8XRX S " K2i2XaRiF X X X X X X X X X X X X X X X
8XKkX miQK iB+ S ~ K2i2 XaXHXiBIQ¥M X X X X X N X X
eX IHi° bQMB+ J2 bm 2K2Mi M/ 62 im 2 a2H2+iBQRIR
eXRX h?2 2tT2 ' BK2MKi X A2XmXT X X X X X X X X RKX X X X X X X X X
eXkX J2 bm 2K2Mi MX K XMW BbX X X X X X X XRX X X X X X X X X
eXjX M HvbBbX XbXKiXK X X X X X X X X X X XK X X X X X X X X X
dX *QM+HmMbBQM Rj
3X 272°2M+2b R9



_Q#mbi M/ / TiBp2 LQM .2bi'm+iBp2 h2biBM; Q7 >v# B/b rBi? :mB/2/ q
M/ G2 "MBM; ;2Mib

kX LQM@/2bi m+iBp2 h2biBM; UL.hV Q7 ai m+im"
M/ ai m+im- H >2 Hi? JQMBiIiQ BM; Ua>JV

KXRX "B; . i *? HH2M;2b
> JQMBiQ BMK2+? MB+ Hbi thBimi2b BIHH2MOM+2 M@
BMgi'm+im™ H>2 Hi? JQMBMQL @W@ /2bi m+iBp2 h2biBM;
» h?2b2MbQ /i T°Q/m+2/#v +QKKQM K2 bm BM; i2+?MB[m2b- 2X;X-
rp2T°QT ; iBQM M HvbBb-Bb +? ° +i2 ' Bx2/ #v
d >B;? /IBK2MbBQBIMHIBBKTQ ™ H /QK BW KQ 2Qp2°
a >B;? /IBK2MbBQBIVHIBX iB H/QKmBoBM; k. b+ MMBM; X

h?2 [m H@7vi?2 “2bmHib ; i?2°2/ 7°QK ;mB/2/ r p2 M HvbBb /2T2M/b
biQM;Hv QM2I@T " Q+2QBRBM " rb2MbQ " / ib2WRi?BQM

Q7 TT QT B i2 "2;:BQM Q7 BMi2 2bi rBM/Qrb U_PAV 7Q" 7m i?2  T°Q
B2 im 2 a2H2¥XBQM

kXkX 62 im 2b

aQK2 .2}MBiBQMb

62 im 2 a2H2+iBQM
h?2i bFQ772 im2b2H2+iBQMb2T " i2b "2H2p MiUBM7Q K iBQM +Q°
B""2H2p MiUBM7Q K iBQM mM+Q " "2H i2/V/i M/ T2'7Q Kb i?2 } bib
/i "2/m+iBQM Q7 K2 bm BM; b2MbQ "~/ i X

» 62 im2b2H2+iBQM Bb i® /BiBQM HHv ? M/ K /2 #v 2tT2 ib- bQK2iBK
"2;°2bbBQM Q" +m p2 }iiBM;

62 im 2 1ti° +iBQM
h?2 i bF Q7 72 im 2 2ti° +iBQM /2 Bp2b K2 MBM;7mH BM7Q K iBQM 7
2 /VT 2@b2H2+i2/ BMTmi /i X

S'BpX@.QxX ."X ai27 M "Qbb2 k



_Q#mbi M/ / TiBp2 LQM .2bi'm+iBp2 h2biBM; Q7 >v# B/b rBi? :mB/2/ q
M/ G2 "MBM; ;2Mib

» . K ;2bU+H bb- HQ+ HBx iBQM-/2Ti?- XXV
» 6 iB;m2

» GQ / +? M;2b

» GB72iBK2 T°'2/B+iBQM

kXjX J2 bm 2K2Mi M/ M HvbBb *? HH2M;2b
LQBb2 M/ JQ/2Hb

» LQBbv /i KF2b72 im2b2H2+iBQM /B{+mHi M/ mM 2HB #H2

» Ibm HHv +QKTH2t K i2'B H +QKTQbBiBQMb M/ mMMFMQrM / K ;2 KQ/
+°2 b2 i?2 MM 2HB #BHBiv Q7 i?2 72 im 2 b2H2+iBQM M/ 2ti> +iBQN\

MiQK iB+ 62 im 2 a2H2+iBQM
» [/ TiBp2 M/ "2HB #H2 BMTmi / i Bb/m2{nBEYM/ i i?2 } bi
Hv2 Q7 M miQK iB+ bi'm+im> HKQMBIQ'BM; bvbi2KX

> AK ;2b2:K2Mi iBOM2 mb2/iQ B/2MiB7v _PAb b QM2 2H2p Mi72 im":
b2H2+iBQM i2+?MB[m?2

kX9X LQM@/2bi m+iBp2 h2biBM;

» L.h mbm HHv T2 ' 7Q Kb QMHvV 72r TQBMi@iQ@TQBMi K2 bm 2K2Mi
/| K ;2bX

S'BpX@.QxX ."X ai27 M "Qbb2 i



_Q#mbi M/ / TiBp2 LQM .2bi'm+iBp2 h2biBM; Q7 >v# B/b rBi? :mB/2/ q
M/ G2 "MBM; ;2Mib

» h?2 irQ@/BK2MbBQM H "2+Q /BM; Q7 i?2r p2 T'QT ; iBQM M/ BMiz:
Q7 ;mB/2/ r p2b + M #2 T2 ' 7Q K2/ #v mbBM; H b2 pB# QK2i'v Q" N
#Q M2 mHi° bQMB+ i2b+B M2 2m?BMB;[B2K2 M/ #B; [ i
‘2 +'BiB+ Hi bFb

» "v /DmbiBM; i?2 ;2QK2i'v Q7 i?2 +im iQ  Q Bib 2H2+i"Q/2 +QM};m"’
i?72 KTHBiIim/2b Q7 BM/BpB/m H KQ/2b + M #2 KTHB}2/ Q° ii2Mm
2KT? bBx2 bT2+B}+ r p2-B#8i2KZiBQWRiiBM; Bb + BiB+ H
i bF

» h?2 B/2MiB}+ iBQM Q7 / K ;2b Bb K /2 #v r p2 BMi2° +iBQMb- bm+?
~2+iBQM- b+ ii2’BM;- KQ/2 +QMp2 'bBQM M/ r p2 MmK#2" +? M;2b-
T QT ; iBQM im 2 a2H2+iBQM Bb + BiB+ Hi bF

» HQ+ HHv "2bQHp2/b+ MQ7i?2r p2T° QT ; iBQMBb 2[mB 2/-T Q/m
T°QT ; iBQMBK ;2b rBi? QMHv 72r>52aBQXMQBENI2 " 2bi
Bb + BiB+ Hi bF

kX8X miQK iB+ JQMBiQ BM; avbi2K
» miQK i2/ L.h bvbi2KBb T ' QTQb2/ 72 im BM;,
d / TiBp2 a2;K2Mi iBQM 62 im"2 a2H2+iBQM-

aJ +?BM2 G2 "MBM;- / TiBp2 6BHi2"BM;- M/
d a>J H;Q ' Bi?Kb

Filter &
SHM Algorithms

Sensor & Measuring Points

Adaptive Segmentation

Actor

Segmentation &
Data Reduction

Guided Wave
Damage Automatic Damage Detection

Feature Selection
Machine Learning

6B; X RKIQK i2/- KQ/2H@7 22/ K ;2 /2i2+iBQM rBi? ;mB/2/ mHi° bQMB+ r
M/ k. b+ MMBM;

S'BpX@.QxX ."X ai27 M "Qbb2 9



_Q#mbi M/ / TiBp2 LQM .2bi'm+iBp2 h2biBM; Q7 >v# B/b rBi? :mB/2/ q
M/ G2 "MBM; ;2Mib

jX >v# B/ K i2' B Hb, h?2 *? HH2M;2

JXRX >v#°B/ J i2°'B Hb

>v# B/ K i2'B Hb +QK#BM2 /BbbBKBH K i2°'B Hb Q7 /Bz2 '2MiK i2 B H
BM rvi? ii?2BM/BpB/m HK i2°'B H@bT2+B}+ /p Mi ;2b #2+QK2 2z2+
BM M QTiBK HK MM2  rBi?BM HB;?ir2B;?i bi'm+im 2bX

> " b2/ QM i?2B° Qmibi M/BM; HB;?ir2B;?i TQi2MiB H ?2v# B/ K i2 B H
i i2KQ'2 M/KQ'2BMiQ TTHB+ iBQMb BM i° MbTQ'i iBQMX

a "mii> MbTQ'i iBQM Bb +? °~ +i2'Bx2/ #vp 'vBM; HQ / bBim iBQMb
» am+? K i2°'B Hb "2 +? ° +i2 ' Bx2/ #v +QKTH2t- KmHIBT? b2 #QM/BM;
d . K ;2b+ M#2 +QKTH2t M/ p2 v /B{+mHi iQ #2 KQ/2H2/

> 6Q° 2t KTH2-i?27 BHM 2KQ/2 Q7 7 BH2/bi'm+im 2Bb “2bmHi Q7
K2+? MBbKb H2 /BM:iQ T QT : iBM:;/2;" / iBQM Q7 i?2 bi'm+im 2X

.Bz2°'2Mi 7 BHm 2 KQ/2b Q++m "BM; BM ?v# B/ *6_S@hBi MBmK@ Hn
i MbBiBQM bi'm+im 2b 7i2°7 BHm 2X

>v# B/ *QM};m iBQMb
» UhQTV *6_S
> UJB//H2V >v# B/ H KBM i2

» U"QiiQKV HmKBMmMK rBi? rB/i? Q7 R8 KK

S'BpX@.QxX ."X ai27 M "Qbb2 8



_Q#mbi M/ / TiBp2 LQM .2bi'm+iBp2 h2biBM; Q7 >v# B/b rBi? :mB/2/ q
M/ G2 "MBM; ;2Mib

iXkX . K :2 .2i2+iBQM M/ *H bbB}+ iBQM

AM Q /2" iQ ?2HT B/2MiB7VvBM; i?2 MBMN@ /2 KiZ > NBRBK b
/2i2+iBQMi?27 BHM 2T QT ; iBQMBM M2 "Hvbi ;2rQmH/bB;MB}+ |
BKT Qp2 i?2 mM/2 bi M/BM; Q7 i?2 BMi2 "2H iBQM #2ir22M 7 BHm 2
MBbKb M/ 7 BHmM 2 KQ/2bX

» hQ 2M #H2 i?2 B/2MiB}+ iBQM Q7 bT2+B}+ 7 BHmM 2 i?2 +Q "2H iBC
“2bTQMb2 W/BHM 2 T'QT KiBQ M2 /2i2 KBM2/X
> h?Bb +QmH/ #2 °° M;2iZK iB+ +H bbBR7 iPQM BHm 2

KQ/2b #v K2 Mb Q7 K i2°B HQ:" T?B+ H M HmbBL BRIK#BM2/ rBi?
i2+?MB[®Zb A K2i?Q/b

S'BpX@.QxX ."X ai27 M "Qbb2 e



_Q#mbi M/ / TiBp2 LQM .2bi'm+iBp2 h2biBM; Q7 >v# B/b rBi? :mB/2/ q
M/ G2 "MBM; ;2Mib

> *Hmbi2 " BM; i2+?MB[[mR®R T QT2 - bi #H272Mi 2Q#mbi
b2H+iB@QMb2MbQ T 2@T Q+2bbBM;5

9X h?2 JmMHIB@ ;2Mi avbi2K rBi? a2zH7 @
Q ; MBx iBQM

9XRX AK ;2 a2;K2Mi iBQM

AK :2 b2:K2Mi iBQM Bb K2i?Q/iQ /BpB/2 M BK ;2 BM /Bz2 2Mi “2;B(
U+Hmbi2 bV iQ B/2MiB7v 2;BQMb Q7 BMi2 2bi- BX2X- BbQH iBM; “2:1
T Q+2bbBM; U72 im 2 2ti° +iBQMVX

> AK ;2 b2;K2Mi iBQM
0 Bb72 im2b2H2+iBQMc
0 Bb bmBi #H2 7Q" /BpB/2 M/ +QM[m2° TT Q +?2bc
Q #mi Bb b2MbBiBp2 iQ BMi2MbBivp "B iBQMb M/ MQBb25

> AM i?Bb rQ F- QM2@/BK2MbBQM H p2+iQ b "2i'B2p2/ 7°QK iBK2@ 2
bQMB+r p2 K2 bm 2K2Mi "2 mb2/ 7Q  b2;K2Mi iBQM i bFbX

>v# B/ TT Q +7?

» M / TiBp2 KmHIiB@ ;2Mi bvbi2K Bb mb2/ iQ BKTH2K2Mi b2H7@Q"
BK ;2 b2;K2Mi iBQM

» *QK#BM2/ rBi? J +?BM2 G2 "MBM; iQ +QM};m 2 i?2 ;2Mib

» h?2b2;K2Mi iBQM i bF bTHBib B "2H2p Mi bB;M HT "ib 7 QK "2H2p

S'BpX@.QxX ."X ai27 M "Qbb2 d



_Q#mbi M/ / TiBp2 LQM .2bi'm+iBp2 h2biBM; Q7 >v# B/b rBi? :mB/2/ q
M/ G2 "MBM; ;2Mib

) 50 Harker

0 ' lll ||' | segment
+ Data

R — ._III_.I_II_-_-lIIIIIIII_._l_--_l_-_l__--_I__-_-__--_l_l_- _____________ (TR - e _m——
- segment
[ ]
50 RAgents
111111 1TTTT stons

6B;X WXQTV 1tTHQ 2" J "FBM;b- UJB//H2V aB;M H M/ a2;K2Mi ;2Mib U
iQKV :2Mi TQTmH iBQM UiBK2V

> h?2 _PA 2ti° +iBQM /2T2M/b QM i?2 bB;M H "2+Q /- ;2QK2i B+ H |
b2M/2° M/ 2+2Bp2° TQbBiBQMb- bB;M H [m HBiv UMQBb2V- M/ i?
QK2i vX

9XkX PA A/2MiB}+ iBQM #v J a

» h?2 ImHIB@ ;2Mi avbi2K UJ aV +QMbBbib Q7 bBKTH2 ;2Mib rBi? /E
#2? pBQm~,

J bi2® :2Mi
h?2 K bi2° ;2Mi +QMi"QHb i?2 /BpB/2@ M/@+QM[m2  T°Q+2bb M/ BN
b2:K2Mi :2MibX

» h?2 K bi2" ;2Mii° Mb7Q Kb i?2 BMTmi bB;M H p2+iQ iQ b2;K2Mi p
Q7 }t2/ H2M;i?X 1 +? iBK2 M2r/ i b2i Bb HQ /2/-i?2 b2:K2Mi ;2M]
“2 MQiB}2/X

a2:K2Mi ;2Mi
1 +?b2;K2Mi ;2MiBb 2bTQMbB#H27Q QM2 /i +2HH M/ HBbiIi2M 7Q"
» A7 M 2p2Mir b /2i2+i2/- M BMBIB H2tTHQ 2" ;2MiBb +°2 i2/X
» M2tTHQ 2 ;2MiBb +72 i2/rBi? bT2+B}+ b2i Q7 T >~ K2i2 b-r?B+?
#2 | Ti2/ #v i?2 K bi2° ;2Mi M/ i?2 b2;K2Mi ;2MiX
1tTHQ 2" ;2Mi

h?2 2tTHQ 2" :2Mi:Q BMQ?2QHH2+i / i 7 QK i?2 +m "2Mi H27i M/
"B;?i bB/2 M2B;?#Qm ?QQ/ rBi?BM ;BH2 Mm 2B BrpBilDBIQ I 2

S'BpX@.QxX ."X ai27 M "Qbb2 3



_Q#mbi M/ / TiBp2 LQM .2bi'm+iBp2 h2biBM; Q7 >v# B/b rBi? :mB/2/ q
M/ G2 "MBM; ;2Mib

> h?2M2B;?2#Qm ?2QQp Him2b "2 +QKT "2/ rBi? i?2 +m "2Mi bbQ+B@
i2/ /i pHm2-BX2X,
.Bz2 ' 2MABJB TKUEB/ % rBAB @XX-@RAFR-XX-

» .Bz2°2M+2b HvBM; rBi?BM§ sBp2 24+ BMiiNKD/ H

> A7 i?2 +QmMi2° HB2b rBi?BM MQi?2siwBPAM- BMI2 p H b2i &
2tTHQR2Fbi?2 +2HH M/ "2T Qi m+2B Bim+HB Q@
THB}+ iBQM

> A7 i*DmMMRHmM2Q BthBYZ i?2 BMi2 p H- Bi KB;  i2b UpB im HHvVV iQ
MQi?2  M2B;?#Qm" +2HH- T2 7Q KBM; IB2@bBHM iBQM ; BM

> A7 M/QK r HEb 2M #H2/- i?2 /BzmbBQM M/ 2T °Q/m+iBQM /B 2+iBQ}
+?2Qb2M > M/QKHvV- Qi?2 rBb2 QM2 KQ 2 ;2Mi Bb BMbi MiB i2/ QM /
UQTTQDbBi2 /B 2+iBQMV M/ irQ ;2Mib "2 2T Q/m+2/ UKQpBM; BM
/B 2+iBQMbVX

Exploration
radius
N
N
-2 L1 0| i1 [i+2 ] [i+3 | i+4 | | i+5 | | patacen
5 ) H i i . Exploration Agent

. Segmentation Agent

. Master Agent

— Instantiation

----- - Perception

—== Signal (Communication)

6B:X 2 J a, S2 +2TiBQMc 1p2Mi@# b2/ BMbi MiB iBQM Q7 2tTHQ 2"
.BzmbBQM M/ 2T Q/m+iBQMc *QKKmMB+ iBQM pB bB:M Hb

8X miQK iB+ S ~ K2i2 a2H2+iBQM

S'BpX@.QxX ."X ai27 M "Qbb2 N



_Q#mbi M/ / TiBp2 LQM .2bi'm+iBp2 h2biBM; Q7 >v# B/b rBi? :mB/2/ q
M/ G2 "MBM; ;2Mib

8XRX S " K2i2 a2ib

» aB;M H "2+Q /b 7°QK +QmbiB+ K2 bm 2K2Mib + M /Bz2" bB;MB}+ M
"2bT2+iKQHBImM/2b-i?2 7°2[m2M+v bTR+i'mK- M/ MQBb2

» h?2 72 im 2 b2H2+iBQM T ‘a K2HB 242 (oM

» .Bz2 2Mi bB;M H "2+Q /b "2[mB 2 /Bz2 2Mi7TR"~ ®RiB@b2ib
KH_PA2ti° +iBQM M/ KBMBK H +QKTmi iBQM H +QbibX

» J +?BM2 G2 "MBM; Bbmb2/iQ b2H2+i QTiBK HT ~ K2i2 b2ib5

h?2 BMBiB H ?B;?@/BK2MbBQM H b2MbQ /i "2+Q°/ Bb /QrM b KTH2
p Mi72 im 2b "2 2ti° +i2/ 7°QKi?2Q ' B;BM H M/ /QrM@b KTH2/2+Q"
T°QpB/2 bB;M H+? > +i2 'Bx iB@W,}HOQMBV K12 QzpHm2Vc

ai M/ "/ /2pB lBGBM F KTHBim/2 UTQbBiBplc /2@ Bp2V

[mM2M+v /Bbi ' B#miBRM{-aWc2MMUiIi?2 >BbiQ;" K /Bbi'B#miBQM

Wr-%-7 -2V X

8XkX miQK iB+ S ~ K2i2 a2H2+iBQM
a2MbQ /i T'2@T Q+2bbBM: mbBM;

» KmHiIiB@H2p2H "+?Bi2+im 2

» J +?BM2 G2 "MBM; T'QpB/BM; M miQK iB+ M/
» [/ TiBp2J aT K2i2° b2H2+iBQMX
ai ;2b,

RXi _2/m+iBQMX

kXaB;M H *? ° +i2'Bx iBQM

jXJ +?BM2 G2+ M2B}+B H L2m  HL2irQ F

9X PA 62 im'2 a2H2+iBQM

8X PA aHB+2"

S'BpX@.QxX ."X ai27 M "Qbb2 Ry



_Q#mbi M/ / TiBp2 LQM .2bi'm+iBp2 h2biBM; Q7 >v# B/b rBi? :mB/2/ q
M/ G2 "MBM; ;2Mib

—[ Sensor Data Acquisition J—

Data Reduction

Signal
Characterization |

Record Features

Parameter
Database

Machine Learner

Parameter Set

ROI Multi-agent System

[ Numerical Damage Detection }

eX I[Hi' bQMB+ J2 bm 2K2Mi M/ 62 im 2 a2H2+@
iBQM

eXRX h?2 2tT2 ' BK2Mi H a2imT

» SH i2 Q7 >v# B/ J i2’B HU HMKBMmK Y *QKTQbBi2V

> hrQ b2+iBQMb rBi? +? M:;2 #H2 ; T #2ir22M

> PM2 +im iQ - QM2 b2MbQ  UTH +2/ QM b2+iBQM Q" "V

> IHi° bQMB+ "QmM/ TB2xQ2H2+i'B+r 72" +iBp2 b2MbQ b USq aV

S'BpX@.QxX ."X ai27 M "Qbb2 RR



_Q#mbi M/ / TiBp2 LQM .2bi'm+iBp2 h2biBM; Q7 >v# B/b rBi? :mB/2/ q
M/ G2 "MBM; ;2Mib

Composite

+ Data

llllllllllll{ll III I-}IIIII.I_._II---Illl_lll-ll-ll-Il_llll-ll_lll_lllllllllllll-Illllllllllllllll
- I segnent / 399 us

6B; X BXQTV 1tT2'BK2Mi Hb2imT M/ TH +2K2Mi Q7 Sq ac U"QiiQKV 1t K|
bB;M H 2+Q"/

eXkX J2 bm 2K2Mi M/ M HvbBb

» h™ MbKBbbBQM M/ 2~2+iBQM bB;M Hbr2°'2 "2+Q°/2/ M/ M Hvx2/

» h?2[m HBivQ7i?2 miQK iB+ PA 2ti° +iBQMr b2p Hm i2/rBi? [m
T K2i2"°,
1,0r0i=1 [
|roiw — wol| /k—

|(roig + roi1)/2 — co)| /k

Q0 - {0,&@#1

> rBiD QELmMK#2 Q7 _PAb /2i2+i2/-

> "QBrr2B;?i Q7 _PA- UrBQEQEXTYB M/ QB "2 i?2 bi i
M/ 2M/ iBK2 Q7 i?2 /2i2ri22t TRAIQ/ r2B;?iV-

> F 2°Q r2By2RtT2+i2/ +2Mi2° TQbBiBQM

eXjX M HvbBb _2bmHib
» h?2 PA 2ti° +iBQM Q7 "2~2+i2/ bB;M H "2+Q /b +?B2p2b KQbiHv *
+m° +v M/ [nZ BBiX8

» h?2 PA 2ti° +iBQM Q7 i° MbKBii2/ bB;M H "2+Q /b Bb KQ 2 /B{+mHi
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