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pressure measurement Seasi@xidy INermeasurement.

MISS Napatsorn RATANAPANYA : Development of
pressure measurement system using of an extrinsieefd
interferometer for mass production in Thai industries The
Professor Dr. SAROJ PULLTEAP

This thesis is a design and developmemprestuaeb
measurementsystem using-bafdael BgtEyot Interferometer inc
with astandard digital sphygmomanometer serving as a
experimental process involves designing BP measuremen
the sensing probe. Four types of reflective materials; al
retroreflective thin film, plane mirror, andtedumimam were
using a function generator in order to simulate the human p
levels. The experimental result was indicated taadtéue nail
had the highest reflectivity and clearest interference fring
of elastic materials such as latex thin film, natural latex thi
thin film, were operated with a tensile machine 3 times ea
film had the highest elasticity. Thereforep#tecatommmuand la
film were utilized as materials for the development of sensi
installed at the fiber end. Consequently, the testing data v
healthy volunteers adgeilyZhrs old with 5 times of repeatab
sensing probe on right side of the neck and a standard dic
on the upper left arm, respectively. The data wasordardet
Furthermore, peak detection and also fringe counting techr
demodulate material deflection into pressure, pulse presst
heart rate, respectively. The data analysis reveals that the
measure systolic blood pressure in the range of 91 to 12¢
pressure from 62 to 85 mmHg, and heart rate from 48 to 10
The experimental results showed that the developed syste
56.88 nm/mmHg and also average percentage error of 2



(@)}

developed blood pressure measurement system is capable
and blood pressure withaswerly, and painlessly. The feasibi
project sensitivity revealed that the project becomes profit:
profit was exceeded 50% of the production cost. However, t
market value, enhancing consumer awareness, and als
medical measurement tools in the future.
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DBP= SBP - PF (2.8)
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4\ MATLAB R2018a = X

Find Fil = Normal ¥ = Run Sectior S ;
#}ﬁ.ﬁ 5-0’ 2] Ster> BN > o
2 oo BILUM {5 Run and Advan
New Open Save Text | Code [5] 3| [ Secton Run  Step Stop
- v v Pt L Find > :

Break (2 Runto End

<« H 23
Current Folder 9 sers\
Name jeanz.mbx Untitled-Mind.mix * Untitled_FOD10CH2.mb Untitled3.mix +
[=] worker.bat ~
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port time data
Rate signal

rate over time within the specified range (8 to 15 seconds)

ithin the specified time range
= (time >= start_time) & (time <= end_time);
me(time_range_indices);

ouwpass Butterworth filter

Select a file toview details
Workspace ®

Name uency (Hz)

Ff_frequency / (Fs/2), 'low’);
a, heartrate >
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SBP REF (mmHg): 106.90
DBP REF (mmHg): 76.00
SBP from FFPI sensing probe (mmHg): 198.83
DBP from FFPI sensing probe (mmHg): 78.47

Error of SBP(percent): 2.67
Error of DBP(percent): 3.25
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ENKI hkFEJNO] KAJTOTA]TEAT énNeéel N
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INT&KIGINA I énl | AT NenNeil NJékNhoéknr

45 K ENKT hLFT ] KNLNT T NijjNIi élF EKNT T O
ENEENKI AhT NKNTTT KI &1 nnéd|NAKIndg
I NT 61 I6k@lInk1el N®DkH K doeh 6 ce)d i)l & jNIT ¢
o1 Nr T KieLkYy éi NJTOET e EO] KNL NI
OLhEj kenNeéeli NJéekNesdle@®ndih A BT NENB
T NKINETTIifrk l EENEKNT Y1 fr 1 AMNTNKENRT 6
enNlIelénNéeNEK| énNeéel NJ
HR| SBF DBF HR| SBF DBH HR| SBF DBF
@K @I QI EeK @I 0J @ % %)
KTy KK TN KK
1 | 721108/ 75| 70 | 112| 77 | 2.79 3.53 3.78
2 | 72| 98| 69| 70| 101| 72 | 3.08 2.85 4.35
3 | 65| 88| 62| 63| 91| 65| 2.21 3.40 4.49
4 | 104| 113| 82 | 102| 112| 85| 1.20 2.66 2.92
5] 69| 97| 66| 68| 102| 68 | 1.73 4.96 3.05
6 | 89| 100/ 72| 87| 103| 73 | 1.60 2.19 1.66
7 | 74| 107 66| 73| 109| 66 | 1.36 2.80 1.53
8 | 67| 94| 64| 65| 96| 63| 2.67 2.36 2.20
9 | 80| 106| 68 | 78| 105/ 70 | 2.48 2.83 2.06
10| 80| 92| 66| 78| 93| 66 | 2.01 1.52 1.51
11| 81| 108/ 73| 80| 111| 76 | 1.72 2.97| 3.84
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T NKIMEGTirkG EENEKNY T T fr 1 A MNT &EMNRI

enNlI ©léenNéeNEK| éenNel NJ

HR| SBF DBF HR| SBF DBF HR| SBF DBF
€K @J 03 eK @I QI w| % %)

Kol T MK KT N KK

12 | 79| 109| 73| 78 | 110| 73| 2.25 2.38 2.19
13| 75| 96| 70| 75| 98| 71| 0.26 2.29 2.32
14 | 82 | 105/ 67 | 80| 103| 67 | 2.00 2.29 1.19
15| 87 | 115 77 | 85| 117| 78| 2.28 2.09 1.80
16 | 75| 106/ 63| 73| 106| 64 | 3.44 2.64 2.23
17 | 71| 105/ 70| 69 | 101| 69 | 2.84 3.62 1.44
18 | 74| 98| 67 | 72| 99| 68| 2.44 2.07 1.50
19 | 75| 111 70| 74| 112| 71| 2.16 2.17 1.47
20 | 69 | 108/ 70| 67 | 107| 69 | 3.11 1.66 2.87
21| 76| 115| 75| 74 | 116/ 78 | 2.87 2.24 4.03
22 | 83| 110f 75| 82| 114 79| 1.91 3.46 4.78
23| 77| 104| 68 | 75| 107/ 71 | 2.33 2.30 5.05
24 | 59| 106| 73| 58 | 102| 74| 1.73 3.96 2.22
25| 80| 104| 73| 77 | 106] 76| 3.51 2.12 3.60
26 | 80 | 107| 80 | 78 | 113| 83 | 2.52 5.24 3.51
27 | 65| 116/ 83 | 63| 119/ 85| 2.78 2.60 2.17
28 | 72| 112] 76| 70 | 114| 79 | 2.54 2.15 3.43
29 | 82| 111] 82| 80 | 115| 85| 1.95 3.41 3.42
30 | 85| 105/ 67 | 84 | 109| 71| 1.13 3.99 5.65
31| 76| 96| 65| 75| 100/ 69 | 1.56 4.80 5.58
32| 89| 115] 76| 86 | 119| 79 | 2.50 3.13 4.49
33| 94| 117| 79| 93| 119| 83| 1.69 2.06 4.79
34 | 72| 125] 79| 70 | 127| 82 | 2.41 2.56 4.09
35| 80| 107| 68| 78 | 111| 71 | 2.00 3.97 5.02
36 | 95| 110| 76 | 94 | 113| 79 | 1.44 2.54 4.45

0



T NKIMEGTirkG EENEKNY T T fr 1 A MNT &EMNRI

enNlI 6l énNeéeNEKI| énNeél NJ

HR| SBF DBF HR| SBF DBF HR| SBF DBF
€K @J @I EeK (3 I %) | %)

KnlT MK KT N KK

37| 90| 100| 67 | 88| 105/ 71| 1.99 4.19 5.39
38| 84| 103| 67 | 83| 109| 72| 1.47 4.98 6.53
39| 61| 119| 81 | 60 | 117 81| 1.99 3.72 3.70
40 | 60| 98| 77| 58| 95| 74| 2.39 3.22 3.40
41 | 87 | 115 76| 85| 112] 73| 2.08 2.95 4.47
42 | 93| 119/ 81| 92 | 116 79 | 1.10 2.36 2.45
A3 | 67 | 116/ 77| 65| 112| 75| 2.98 3.30 2.60
A4 | 62 | 107/ 65| 60 | 103| 69 | 2.62 4.70 5.22
45 | 51 | 110/ 63| 50| 105| 67 | 2.75 4.54 5.43
46 | 86 | 119] 80| 85 | 121} 83 | 1.40 1.85 3.25
A7 | 77 | 114| 82| 75| 110[ 79| 2.59 3.33 3.41
48 | 81 ] 108/ 76| 80| 111] 78 | 1.69 2.40 2.35
49 | 67 99| 60| 63| 100/ 62| 558 1.80 3.38
50| 77| 112] 76 | 76 | 112/ 81| 1.80 2.14 5.53
51| 70 | 114 82 | 68 | 115| 82| 3.11 2.27 3.44
52 | 73| 124} 77| 72| 124 78| 1.63 2.42 2.11
53| 68| 111| 69 | 67 | 114| 67 | 1.76 3.08 3.76
54 | 63| 119| 75| 62 | 116/ 78| 1.89 2.54 3.75
55| 74| 121 78 | 72| 119| 79| 2.17 2.81 3.57
56 | 85| 113| 82 | 84 | 115/ 83| 1.42 2.31 2.18
57 | 78| 114 72| 77 | 113| 72| 1.52 2.47 2.23
58 | 76 | 125| 78 | 74 | 128 79| 2.64 2.40 1.54
59 | 66| 125 65| 64 | 121| 67 | 2.75 3.52 2.78
60 | 89| 122| 77 | 88| 123] 79| 1.56 1.31 2.62
61| 86| 124| 73| 85| 125/ 74| 1.60 1.13 2.46
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T NKIMEGTirkQ EENEKNTY VT fir 1 ANT &KEHNRI

enNlI 6l énNeéeNEKI| enNeéel NJ

HR| SBF DBF HR| SBF DBF HR| SBF DBF
€K @J @I EeK (I 03 0 w6 %

KnlT N KL KT N KK

62 | 87| 121| 80 | 86| 123| 83| 1.13 2.64 4.00
63| 88| 122/ 77 | 86| 124| 79| 2.52 2.12 2.59
64 | 77| 115/ 76 | 76| 112| 77 | 1.33 3.00 1.86
65| 71| 122| 75| 70| 124| 78 | 1.71 2.45 3.43
66 | 72| 117| 82| 70| 117 83| 1.93 2.03 1.96
67 | 50 | 120| 79 | 48 | 122| 79 | 4.72 2.00 4.05
68 | 68 | 128/ 82 | 66 | 124 79 | 4.09 2.66 3.43
69 | 75| 125/ 80 | 73| 123| 78| 2.68 2.89 3.01
70 | 83| 112| 65| 81 | 110/ 67 | 2.18 3.20 3.69
71| 70| 109| 73] 68 | 104 74 | 2.66 4.03 3.84
72| 84| 121 80 | 82 | 122| 83| 1.41 2.31 4.01
73| 72| 104| 64 | 70 | 110/ 67 | 2.27 5.99 5.96
74 | 77| 121 75| 75| 121| 75| 1.82 1.99 3.75
75| 61| 123| 74 | 59 | 120| 75| 2.55 2.93 2.45
76 | 62| 114 74| 61 | 116| 76| 2.55 2.48 3.31
77 | 68| 124| 70| 67 | 122} 72| 1.85 4.02 3.16
78 | 73| 119| 71| 71| 117| 74| 2.18 2.69 4.27
79 | 68| 104/ 76 | 66 | 108| 78 | 2.93 3.48 3.18
80| 66| 107| 62| 65| 111| 65| 2.40 4.11 4.86
81| 84| 112 74| 84 | 111| 72| 0.24 3.04 2.45
82| 64 | 111| 73| 62 | 108| 72| 3.09 3.82 4.12
83| 66| 121| 75| 65| 117| 73| 1.81] 3.63 5.07
84| 72| 120/ 80| 71| 117| 83| 1.62 3.17| 3.52
85| 52 | 115/ 81| 50 | 111| 78 | 3.04 3.47 3.70
86| 84| 110/ 71| 83| 113| 73| 1.19 2.91 2.80

0
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