2023 4 5 48 45 55 10 1] T iR 109

MAEXA DOI; 10.19902/j. cnki. zgyz. 1003 — 7969. 220388
B T &S 5 LR 3h il 20 5p e i T #5118 5

BB Tue R’
(Lo#d SR MFEAFHARE R, K 4101385 2. 3 d 4 Kb T A% 2mH B,k 410299)

FE . A ZIAT T @ EF AR S FREH T B I a 30 M b AR AR B AT B ik AR A, 45 Bh 3k AT
RAMBF T ok, A THS LR, ST RB S 4 AR AP KR So b/ KR M 77 @ 4T R 5 Fe
N, KT 247 St AR (R ik ARG ok 8 ) T LB AT A S g dads R
A B AREAREFEGRE—ERERRRFES T RE— L B4 5 R A Savitzky -
Golay -F 78 \ =30 X -F i AR -F 3 ok FFT 9808 . — M- 5400 — IS 8 4o ok g A7 TRAL 22, 3R
T 6 AR IL T ik A Vo oy E 0 £ S0k, ) B A I R B FRAL 22 75 ok F 69 REALAR AR L Lot 7 ) 2% A &
RANDZRIBFRENI Ao REAR, FREEAR T E M/ KRR G ESE )R T, ERE
LA T AT AR 2 TR G, A 6932 A 58 3 A 32, L R A FFT 58 ok TR 22 45
A TEAUARAMABER TEAF R 2 6 Frsh i, 55 6 #7304 b AR R Jo I/ R R W 69 12 7 2 A Ry 2 34K
WROR g 2y ik Ak M b R d 3T SRR RS P 2 e AT R AT, B RS SR
TARFE A, LI RAEEAIEF T Fk 7T A T A TiE 45 K R ek e 3h i b 64 ik TARIRA
LR S b s ik TR MR T ik g s K

RE S S TS227;0433 SCHEFRIDAD : A LEHS 1003 -7969(2023)10 —0109 —07

Non — destructive recognition of animal oil by infrared spectroscopy
based on continuous classification strategy
QIU Weilun', WANG Xiaoqing
(1. School of Forensic Science, Hunan Police College, Changsha 410138, China; 2. Changsha Public
Security Bureau Wangcheng Branch of Hunan Province, Changsha 410299, China)
Abstract ; To achieve rapid and non — destructive recognition of animal oil samples commonly found in the
market and in actual cases, different animal oil samples were distinguished and identified in terms of
category and brand/origin by spectral analysis technology and machine learning algorithms based on
continuous classification strategy. A total of 247 animal oil ( chicken oil, beef tallow, goose oil, lard,
duck fat, mutton fat) were collected and scanned by infrared spectra, and automatic baseline correction
and peak area normalization were used to eliminate the baseline drift and dimensional inconsistency. The
infrared spectra of animal oil was pretreated by Savitzky — Golay smoothing, binomial smoothing,
neighborhood average, FFT filter, first — order derivative and second — order derivative , respectively, and
the differences of the six pretreatment methods in noise reduction were compared. Besides, the random
forest, Bayesian network and least square support vector machine models were constructed with six
pretreatment methods respectively to carry out the continuous classification of " category—brand/origin"
of all samples. The results showed that the recognition ability of models was improved after pretreatment.
The random forest model after FFT filter pretreatment could better distinguish six types of animal oil, the
classification accuracy of recognizing the brands/origin of the six animal oil samples from high to low was

chicken oil, beef tallow, goose oil, lard, mutton

WS B 57 :2022 — 06 — 05 ; 1& 5] B 83 :2023 — 06 — 06 fat and duck fat. Confirmatory analysis was made
ESTIHE WS4 H R 5470 H (2023)30221) on two samples from the actual case, and the

VEB A R (1982) , 4z, YEUF, Wi -1, 35 2 M ZEJF| 5 4% results were consistent with the actual situation.
AR T7 1 HIBTFE TAE (E-mail )915177230@ qq. com,, Infrared spectroscopy combined with machine
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learning algorithms can apply to the quick and non — destructive recognition of animal oil based on

continuous classification strategy.

Key words:animal oil; infrared spectroscopy; pretreatment; machine learning; continuous classification
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