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Table 1- Results of variance analysis of quality properties of potato
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YV YnS ¥/ ¥ YX Y 1.138™ ? VxT Gl lej x o8,
v/ Yons YFVY Y /47F BAVARN 'Y SxT &Ll e x Ll
«/Vagns VAR PN AR RAVAR 2 VY VXSXT (s ls Ll ooy x Lok d,
v YYFY VIRAl VAR /074 YPA Error Uas

***: Significant at 5% and 1% level respectively. ns: non significant.
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10.642  11.95° 9.332 9.532 7.92¢ 7.12¢ 74398 77.46° 6
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Table 3- The results of artificial neural network in predicting of MC and TSS of potato

0 0 g . &
TSS (%) MC (%) Tyodeb oyl s,
Wavelength - hod
SDR RMSEr Re NNHL SDR RMSEr Re NNHL — (pm)  £xtraction metho
129 108 032 19 167 156 034 7 680 o
103 135 034 18 143 181 044 6 880 el
163 085 031 13 141 185 044 19 mpl*  Statistical method
111 124 05 14 124 209 036 21 680 oS oS s
1.00 139 029 27 157 165 034 23 880 P oas exdpiel &
131 106 038 6 149 174 042 10 mpl  Modified Gumpertz
172 081 046 3 136 191 024 5 680 i oSl
162 08 030 15 151 172 042 28 880 023559 eniipdlel &
190 073 060 4 138 18 046 27 mpl  Modified Lorentzian
146 096 047 7 115 226 051 15 680 ot o 54
161 087 044 17 137 190 048 9 880 S S5 g Egene
163 085 056 14 115 227 033 2 mpl Al intensity Features
159 083 042 10 143 182 025 22 680 s ol S
184 076 039 21 134 195 031 22 880 oo Jloy pl,S
155 090 038 5 133 196 037 12 mBl  Normalized Histogram
143 097 037 28 157 164 042 3 680 ) “
126 111 022 15 128 204 030 16 880 SEPI e oy
146 095 038 8 108 242 027 9 mBl ~ GLCM
183 077 066 7 125 206 034 2 680 s 65 o i yilo
113 123 030 17 066 390 038 22 880 .
S rwS
137 101 046 13 128 203 033 17 MBI GLRLM
105 132 039 13 257 101 076 14 680 < )
130 107 031 9 092 280 03 16 880 790 Jrod
214 065 075 17 124 210 046 12 vl Wavelet
166 084 055 11 131 198 05 5 680 il e s )
117 119 021 9 107 245 044 21 880 Sl oS 519 S 5
268 052 08 4 104 251 04 9 mpi  Alltexture features
179 078 059 20 202 129 072 21 680 S Tig S
115 121 032 9 205 127 074 9 880 oot gl il
204 068 071 8 116 223 033 14 MBI Al features
MBI*: Backscattering imaging in several wavelengths st din (S s 6y guas MBI
NNHL: number of neurons in hidden layer e Y 50 9,9 sl :NNHL
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Table 4- The results of artificial neural network in predicting of starch and Firmness of potato

(Kg) (g (1) sl
i eonds gll )
Firmness (kg) Starch (%) Wavelength
Extaction method
SDR RMSEr Rr NNHL SDR RMSEp Re NNHL (nm)
146 096 024 7 143 114 049 28 680 W
151 093 032 2 171 095 046 18 880 o Sl o)
151 093 021 13 242 067 047 10 mpl*  Statistical method
136 103 021 20 148 110 064 30 630 S sl
141 099 038 17 145 112 031 17 880 Frpegs enspilel &
152 092 025 24 192 085 049 26 mBl  Modified Gumpertz
187 075 023 4 170 096 044 7 680 L S
097 145 016 23 161 101 039 7 880 o i8yg) eadidlel &
132 106 022 22 148 110 060 23 mBl  Modified Lorentzian
133 105 038 20 175 093 038 19 680 b S5 £ oo
163 086 027 9 220 074 055 12 880 s
()
141 099 038 12 143 114 044 18 MBI Al intensity Features
130 108 033 23 201 08L 039 18 680 s 1ls ol S
237 059 032 8 158 103 053 16 880 o Jlog pl S g
259 054 068 23 181 090 056 8 mBl  Normalized histogram
137 102 019 7 203 080 051 10 680 . w
146 096  0.15 7 133 122 036 23 880 PR oy
146 096 023 5 179 091 043 2 mBl  CGLCM
179 078 0.33 9 152 107 048 16 630 i o5 Jgbo ko
092 153 032 12 147 111 028 3 880 )
S rmSs
134 104 015 17 168 097 048 17 MBI GLRLM
154 091 043 26 139 117 055 7 630 - i
2.00 07 066 18 122 133 035 19 880 790 Jood
1.32 1.06  0.25 5 1.44 113 053 9 MBI Wavelet
115 122 028 11 161 101 054 14 680 . i
124 113 0.16 15 137 119 046 18 880 b slaTiy oS 5
133 105 032 15 125 130 044 9 mBl  All texture features
206 068 063 16 2.33 07 066 3 680 B Ss S
264 053 071 20 226 072 061 8 880 oo 1yl
1.4 100 038 18 267 061 073 8 MBI Al features

MBI: Backscattering imaging in several wavelengths

NNHL: number of neurons in hidden layer
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Abstract

Monitoring potato quality attributes during storage is essential for optimizing supply chain management,
ensuring timely product distribution, and minimizing postharvest losses. In this study, a non-destructive
monitoring system for potato quality assessment was developed and evaluated using laser light backscattering
imaging in the visible and near-infrared spectral regions. Backscattering images were acquired throughout
the storage period under three storage conditions: cold storage at 4°C, cold storage at 7°C, and traditional
storage. Two potato cultivars, Agria and Jelly, were included in the experiments. Key quality attributes,
including moisture content, starch content, total soluble solids (TSS), and texture firmness, were measured
periodically during storage. Features based on intensity and texture analyses of images were extracted. An
artificial neural network model was employed to establish the relationship between the mentioned properties
and image features. The results indicated that the 680 nm wavelength was the most effective for predicting
moisture content, whereas the 880 nm wavelength provided superior performance for predicting firmness.
The combination of both wavelengths performed well in predicting starch content and total soluble solid
content. The highest correlation coefficients obtained for the prediction of moisture content, total soluble
solids, firmness, and starch content were 0.76, 0.82, 0.71, and 0.73, respectively. These findings demonstrate
the possibility of using laser backscattering imaging system for assessing the attributes of stored potatoes.
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