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1. Introduction: Context, Problem , Motivation and the goal

'

2. Multitarget state Model and Matrix Transition

Target existence combination for two targefs= 4
The dynamic multi-target state model for each mode can
Detect - be written as

Context and problem: Motivation: Multi-target state model:
Track-Before-Detect algorithms incorporate unthreswig¥Ve consider the radar problem of trackihargets.
, Dim Targets measurements to track one or several targets under || low No target present ¢} =olct =0
o * SNR using particle filter. &
7 * 2 Qn_z/ A‘ Target 1 present c=olci=1 §
g 8
/ /‘ K/ Classical Method of Tracking =/ \ma Target 2 present cl=1/ct=0 g—_
; :# — 2
R Ve =)
Path, /- i Sest ; N (my Two Targets presen cd=1uct=1 3

s,Ei] = F[i]s{ﬂl + V,Ei], i=1.M
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Multi-Target tracking in low SNR QUsing a multiple target Track-Before-Detect method |for 1 » . .
FLd andv," is transition matrix and process noise of each rhode

tracking varying number of target by estimating the tafggfatrix transition:
states under all possible existence combinations (mod

QORecent developments of stealthy military aircraft, waps
and cruise missiles have emphasized the need to dete
track low SNR targets. This concept known as Track-Beff Qimplementation of the multi-mode multi-target tr
Detect approach. before detect (MM-MT-TBD) algorithm recursively usi 1-p P
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3. Measurements Model and Likelihood Functio 4, MM-MT-TBDF-PF 5. Simulation and Results

)Target existence variable is modeled as a randoeeps with
2 two state first order Markov chain. The transitiatrixcan
gbe written as:

Measurement Model: The particle filter implementation of the MM-M[[The measurements are generated from radar locate(D,8) at
Each measurement frame is assumed to consist || PBD algorithm are summarized in this steps: 6.27dB peak SNR .Table 1 shows the target combinations.
(N, X N; X Ng) bins. The measurement equation is given by| -
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Measurement data at different time steps (k=9,

resolutions respectively. - Normalize the weights at 6.27 dB and 13 dB peak SNR

. - Compute the mixing probabilities E i i
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The joint likelihood function can be written as l Target Existence Probability for R A
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Wherep(?? = y£_ cin{e?9 (s,y]) is the cumulative L

contribution to bin(a, b, ¢) from all the targets in mode MM-MT-TBDF-PF steps for two targetsV = 4) Tue and estimated target traJeCtOFIES for2: = v co

targets at 6.27 dB Tracklng Error at 6.27 dB
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Per spectives:
dThis paper can be extended for geolocation and tracking ofirgt moving targets
based on radar imagery and satellite imagery (GPS) for defapplications.




