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A B S T R A C T A R T I C L E   I N F O 
The real-time performance of target tracking, detection, and positioning  
behaves not well for non-Gaussian and nonlinear model with circumstance 
uncertainty. The weak observability of the system under large noise causes 
the algorithm unstable and slow to converge. A new estimation algorithm 
combining square-root cubature Kalman filter (SRCKF) with simultaneous 
localization and mapping (SLAM) is proposed. By connecting neural network 
weights, network input, functional types and ideal output network, the algo-
rithm firstly update iteratively the SRCKF-SLAM state model and observation 
model, then conduct the cubature point estimate (weights) neural network 
framework. Thus, a point set better representing the target state and a more 
accurate state estimation are achieved, which can improve the filtering accu-
racy. This paper also estimates robot and characteristic states by filtering in 
groups. The simulation results showed that the proposed algorithm is feasible 
and effective. Compared with other filtering algorithms such as SRUKF and 
SRCDKF, it improves the estimation accuracy. Applying the new algorithm to 
the position filtering estimation of mobile robot can effectively reduce the 
positioning error, achieve high-precision tracking detection, and improve the 
accuracy of robot target detection. 
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P O V Z E T E K  P O D A T K I   O   Č L A N K U 
Zmogljivost sledenja, odkrivanja in določanja položaja v realnem času je neza-
nesljiva v ne-Gaussovem in nelinearnem modelu z negotovostjo okoliščin. 
Šibka opaznost sistema pri velikem šumu povzroči, da algoritem nestabilno in 
počasi konvergira. Predlagan je nov algoritem ocenjevanja, ki združuje kvad-
ratno-korenski kubaturni Kalmanov filter (SRCKF) s sočasno lokalizacijo in 
preslikavo (SLAM). S povezovanjem uteži nevronske mreže, vhodnih podat-
kov, funkcionalnih tipov in idealne izhodne mreže, algoritem najprej iterativ-
no posodobi model stanja in model opazovanja SRCKF-SLAM in nato vzpostavi 
okvir nevronske mreže za oceno kubature (uteži). Tako se najde nabor točk, ki 
bolje predstavljajo ciljno stanje, in podajajo natančnejšo oceno stanja, kar 
lahko izboljša natančnost filtriranja. Ta članek, s filtriranjem po skupinah 
ocenjuje tudi robota in značilna stanja. Rezultati simulacije so pokazali, da je 
predlagani algoritem izvedljiv in učinkovit. V primerjavi z drugimi algoritmi 
filtriranja, kot sta SRUKF in SRCDKF, izboljša natančnost ocenjevanja. Uporaba 
novega algoritma pri oceni filtriranja položaja mobilnega robota lahko učin-
kovito zmanjša napako pozicioniranja, doseže visoko natančnost sledenja in 
izboljša natančnost zaznavanja ciljev robota. 
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