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A% TQuantum Computation based Image Data Searching, Image Watermarking, and Representation
of Emotion Space (EFFHREICEDSEGT —FHEE, EHFE) LR OEEEMORIE) ) LEL,
PELTEINDBR - TV D,

% 1 % [llntroduction) TlL, ETFFAEOHIEN & T OWEBGABIGEHOEZM, 5 X O0%LOEK
RERIZ DWW TIRRTV 5,

ey

% 2% [A Flexible Representation of Quantum Images and its processing operations| Tli%. &
FEHEORMEIE L RTLIEEZRIE LI-E T, BRBICBIT2ERGEHR (bbb, ALiE) 2£T7-
O B Wi O MR 72 R B (FRQT) | FRQT 2351 2 (A D 348 & IR OREEL, 35 L OVFRQT D%
R R OEBFEICE R LTS, o, 7 —ERICKT 5 FRQL OIRiE E LT, 1EkDH 7 —Hifg
DNFF ¥ o FNAREAZIGCH LT ETERICBIT 5~V TFF v 2 RV EBLMCQD 122V T Hialk =T
l/\éo

% 3% [A parallel comparison of multiple pairs of images on quantum computers| TlL. &
BOBEL DT W 2 WHIFNZ 32 FIEEZRE L TV 5, FHEE 2 & HIED O Fi A IS 1 5 ek
DA THEEL T, A MU v 7 EICH D 2B T HBIZOW TR ELEITV., £ O2RIERE LT
L7, W ORISR E —2DT X~ — T — R EHNTND, ETFIEMER 2 B2 —
A & A PERLERIZ B W CRIEZR B E ) E2 B L TV D Z 2R T 72010, 2 O ERE LU
AT B O, 2 B OSERER TORBICONWTOY 2 2 L— g VERICE Y, WD 3T
HHEME E B AMGE L TV D, FhUCh Y, B oV a— & AW =3EES R H o SE8 nTRett %
RE LTS,

% 4 % [Quantum image searching based on probability distributions| Ti%. EFHAIEIC L V5
DNDHERSGHIZIES BEFHBOBRBEFEZREL TS .t HOEFRIERIEERKE LT ¥~
— T — N 1D ULV VN REREREE COMBRIEEL EBL L T\ 5, &L 0.93 2 F5o
W% AX4A DA FVEBT —ZXR—ZANLIRT VI 2 b—a URGEERZITO., B2 R L
TW5b, ERTIET, BTRAET A AR 2EMEGBRET PO RET 20 TH D,
% 5% [A double—key, double—domain watermarking strategy for multi-channel quantum images]
TlE, MOQI 1T %, RGB A B~ /L FF v A ETEEE MC-WaQl) 1Tk L. —HODFEBITK LT
TOOEEHAND LT, KVZETHLVWETENLEREL TS, BEFETIE, BFEOET
VURNMEHR EEHETAEEOr IR YY) Bh T BRI ARAT T LT, MR SFDE BN
LEFEBLTND,

% 6 = [Bloch sphere based representation for quantum emotion space] TlX. 7 & v iRERKIZEBIT
D200 G L OICRVENEEZORELRET 57 1 v RERIZE SO EIEZZH (BSES) 2% L
TWa, 22T, ¢iF=t, X, B, ELA, WFE, KO 6 SDOIANEEZ [0, 27) THRILL,
0 1 X2 DOFRE (PN DI KE TOMK) 200, ] TRLTWD, FAIZ XK 2 LERAIER & KRS 2 %S
I CRIG A RTHEAMBLET B2 L1 D, BSES ETORGO RN FFET, B+ 7 — b &
% & CRIEOEELE B TREIZ LTV 5, FHIEER T, TORE SINTIEEOEBRET VIZL - T
ANEO Z 5D MMEy &g (B0 - B LA) ZMT L, BSES Y L TRk A T > T b, EIFDZE
(L% Bf 9 2 BRATHNEL, A OREICK L CllS - Y25 s T5FICLFEHTHS,

% 7 % [Conclusions] TlX, BEF#E A2 X=X LIZWET — X OHBIFE., BFE) LOMIIAL T,
BAFEMORBRFIEOEBEIIONWTE LD, BELEL RN Pa— ¥ LR EFHEDR
F1 72 W HIALBRRE 1) 2% 4 5 720 D F T 22 IS DWW GR R TV 5,
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Thesis Summary (approx.300 English Words )

The thesis is entitled “Quantum Computation based Image Data Searching, Image
Watermarking, and Representation of Emotion Space” and it is organized in 7 chapters. It
starts with Chapter 1, which is the background of quantum computation and its potential
applications. In Chapter 2, the basic knowledge and notations in quantum computation are
introduced. In addition, the flexible representation of quantum images (FRQI) and its related
transformations are reviewed. A method to compare multiple pairs of FRQI images in parallel
is proposed in Chapter 3, which offers a significant speed-up in comparison to performing the
same task on traditional computing devices. On the basis of such a comparison strategy, a
quantum image searching method is proposed in Chapter 4, which is achieved by using low
computational resources through a single Hadamard gate with control-conditions to transform
the entire information encoding the quantum images in a strip. In Chapter 5, a new
watermarking strategy for multi-channel quantum images is proposed where the double-key
and double-domain make the watermarking more secure. The strategy realizes the
watermarking method to protect the copyright of the quantum images. Inspired by the
quantum image processing, a Bloch Sphere based Emotion Space (BSES) is proposed in
Chapter 6, where two angles ¢ and 6 in Bloch sphere represent the emotion (such as
happiness, surprise, anger, sadness, expectation, and relaxation in [0,2 x)) and its intensity
(from neutral to maximum in [0, =t ), respectively. It takes advantage in color psychology to
assign the basic colors to each emotion subspace in order to make the BSES space visible and
by means of the quantum gates to facilitate the tracking and recovering changes in emotion.
In Chapter 7, the proposals and related works in the thesis are summarized. Furthermore, new
applications and extensions are discussed for the future work.
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