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Research on moisture content detection method
based on infrared digital holography

CHEN Qiang-shen,ZHANG Yong-an, TIAN Fen-xian, KANG Weng-jie
(School of Science , Kunming University of Science and Technology , Kunming 650504 , China )

Abstract ; Infrared digital holography has the advantages of being less susceptible to visible light interference and low
requirements for system stability ,and has application value in many fields. The moisture has a strong absorption effect
on the infrared light of multiple bands. Combining this characteristic with the infrared digital holography,the fresh Pa-
nax notoginseng slice is taken as the tested object. As time goes on,the moisture content on the surface gradually de-
creases , the absorption of the object light on the surface gradually weakens, the object light gradually increases, and
the fringe contrast of the hologram changes. Through the calculation of the fringe contrast of the hologram taken in the
experiment , the overall change trend is consistent with the expected moisture content change trend, which verifies the
feasibility of this method. Then, the experiment of measuring moisture content by simulated near infrared method is
added. The comparison of the experimental results show the superiority of the proposed method in the measurement ac-
curacy.
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Fig. 1 Experimental light path and light path of Panax
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Fig. 2 Interference pattern of water mist and

non water mist in object light field
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Tab. 1 Fringe contrast of hologram

4B E 1 2 3 4 5 6 7 8 9
1 0.984 0. 984 0. 984 0. 984 0.984 0. 980 0. 980 0.976 0.973
Lin 0 0. 004 0.0118 0. 0275 0. 0549 0. 0941 0. 145 0.216 0.329

Lo = 1,
T+l 1 99.2 % 97.6 % 94.5 % 89.4 % 82.5 % 74.2 % 63.8 % 49.5 %

£2 LA30s HEEHBEN S0 A BN KEHE AN THREM

Tab. 2 Average brightness values of 50 groups of single beam images taken at 30 second intervals

TR E) /s 0 30 60 90 120 150 180 210 240
REEEHIMME | 62.3156 62. 5263 62.5156 62. 6729 62. 7687 62. 7026 62. 9592 62.9704 62.9813
FATRAT )/ s 270 300 330 360 390 420 450 480 510
JREESEYIE | 63. 0485 63.0114 62. 7767 63. 3090 63. 3870 63. 5105 63. 5360 63.3878 63.1797
R/ s 540 570 600 630 660 690 720 750 780
REEEHIE | 63.2440 63. 2547 63.3172 63.2938 63. 4051 63. 1265 63. 4741 63.5817 63. 6636
FOFRT )/ s 810 840 870 900 930 960 990 1020 1050
REEEHIME | 63.4907 63. 1416 63. 6250 63. 4087 63. 7553 63. 7703 63. 4721 63. 8749 63.9424
TR/ s 1080 1110 1140 1170 1200 1230 1260 1290 1320
TREEEHIE | 64.0618 64. 0503 63. 9831 63. 9969 64. 1567 64. 0970 64. 4458 64. 2240 64.3767
FE4EI 1] /s 1350 1380 1410 1440 1470

REEEHIME | 64.3915 64. 6772 64. 6831 64. 6983 65. 0384
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Fig. 3 Ambient light picture and hologram
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Fig. 4 Hologram as an example of calculation
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Fig. 5 Comparison of section map before and after filtering
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Tab. 3 Fringe contrast of 50 holograms taken at 30 second intervals
FAER /s 0 30 60 90 120 150 180 210
L/ % 19.70 18.99 18.95 18. 84 18.66 18. 54 18.69 18.51
FEHEI ]/ 240 270 300 330 360 390 420 450
XFHRE/ % 18. 23 17.87 17. 80 17.75 17. 63 17.39 17.16 16.95
R ]/ 480 510 540 570 600 630 660 690
A LLEE/ % 17.05 16. 89 16.76 16. 69 16. 52 16. 30 16. 61 16.29
I /s 720 750 780 810 840 870 900 930
X/ % 16.26 16. 09 16. 10 15.97 15. 88 16.07 15.79 15.49
BRI /s 960 990 1020 1050 1080 1110 1140 1170
XFELE/ % 15.17 15. 14 14.93 14. 74 14. 64 14.33 15. 48 15. 03
R ]/ 1200 1230 1260 1290 1320 1350 1380 1410
L/ % 14.78 14. 49 14. 11 14. 84 14.17 13.65 13.21 13.52
FEHEI 4]/ 1440 1470
Xt/ % 13.34 13.06
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