wo 20247218764 A1 | NN 0 TR O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual Propert ~
N orgamisation > 00 Y T O OO0
International Bureau (10) International Publication Number
(43) International Publication Date WO 2024218764 A1
24 October 2024 (24.10.2024) WIPOIPCT
(51) International Patent Classification: (72) Inventors: MASKIL, Nissan; 6 Nahemia St., 4637106
GO6N 10/60 (2022.01) GO6F 17/18 (2006.01) Herzliya (IL). RAVE, Eran; 5 Zalman Shazar St., 4537203
GO6N 10/20 (2022.01) Hod Hasharon (IL).
(21) International Application Number: (74) Agent: STERN, Guillaume; REINHOLD COHN GROUP,
PCT/IL2024/050364 26A Habarzel St., 6971037 Tel Aviv (IL).
(22) International Filing Date: (81) Designated States (unless otherwise indicated, for every
11 April 2024 (11.04.2024) kind of national protection available). AE, AG, AL, AM,

AOQ, AT, AU, AZ, BA, BB, BG, B, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
(26) Publication Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE,KG,
KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,

(25) Filing Language: English

(30) Priority Data:

302161 17 April 2023 (17.04.2023) IL MA. MD. MG, MK. MN, MU. MW, MX. MY. MZ. NA.
(71) Applicant: ELTA SYSTEMS LTD. [IL/IL]; 100 Yitzchak NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
Hanassi Blvd., P.O.B. 330, 7710201 Ashdod (IL). RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,

(54) Title: QUANTUM TRACKING METHOD AND APPARATUS

| Receiving iteratively scan batches r/ 5100
l - 5110
| Pre-processing r
| cost function translation P 5120
| VQE processing |’ 5130
| Converting the solution to tracks r’ 5140
FIG.3

(57) Abstract: The present disclosure provides a method useful in tracking one or more targets in a field of view comprising: processing
a graph (G) containing said sensed plots as N vertices (V) and possible connections between pairs of plots associated with consecutive
scans as edges (E); defining a cost function of the edges so as to favor geometrically relevant edge patterns for the targets being tracked;
associating in said cost function each edge with a quantum state encoded by log, (N) binary variables; optimizing said cost function
using a quantum processing system by determining the ground state of a Hamiltonian encoding the cost function using the Variational
Quantum Eigensolver algorithm by converting said Hamiltonian to Pauli strings and measuring expectation values of said Pauli strings;
and processing one or more tracks based on a histogram built on statistics provided by the measured expectation value of said Pauli
strings.
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