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Abstract The oxygen saturation of blood is an important vital sign. This paper proposes a new method of
continuous noninvasive measurement of oxygen saturation based on blood video by extensively analyzing the
physiological mechanism depending on arterial blood volumepulsewave and reviewing the principle and method
of oxygen saturation measurement based on volumetric pulse wave. This method first uses mixed light to irradiate
the arterial blood and captures blood stream video with mobile-phone cameras, then calculates the arterial blood
oxygen content according to the blood flow volume and continuous changes in blood color. By comparing the
measuring results with those from professional equipment, it shows the proposed method is with high accuracy,

stable and reliable.
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Fig. 2 The original data of a person who is anoxic (suspend breathing)
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Fig. 3 The original data of a person who is in the state of natural respiration
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Table 1 Partial experimental data of regression of blood oxygen parameters

ANAR, 1) AAB, 1) AT )] Acyy0, (1)

0.097 011 635 151 03 —0.094 447 383 129 67 0 0

0.070 617 631 483 63 —0.067 811 528 603 75 1 —1
0.059 401 244 854 40 —0.057 891 844 935 79 2 -2
0.056 939 554 046 32 —0.055 828 610 553 28 3 -3
0.044 399 447 465 75 —0.041 738 717 988 54 4 —4
0.030 970 250 511 09 —0.025 170 972 606 73 5 -5
0.022 366 502 543 82 —0.021 483 459 356 82 6 —6

BT A4 BEHSR BRI Acy,, (OF1 Acy, (1), FF

2 mindid SRR (IEAR) [ IS4 C

G, TS MEUE CyFAcy0, (0)-
BOUESEIS o AP FP G L [ ARIFICIRAS A

RSB RIS . o, A2 B ZRIPIRCIR
SRR LT IR I B 34T R, IR B A

GG E IR . ASCRHAIIEIKIAN 70 s,
il P SR BLAS SR 1) 2 e T HLAN 25 /K B HBO1B Jik
A A R I BEAT I & . AERIE SR IR R, 3y
NI AR LA SOR T Aa T . 2R 2 O 9 452l
AL EHARPCGS T I E SR . Hd, BLElk
BLeE (AR RE HB01B) VEJuXFLE, & e F-HLI & 1

HERA R AL 98% LA L

B FAE SRR T, A1 i S A R A
REEAE . AT AW MEE, AT
MBS E HARIPIOIRES T AT SES . R 3 2 16
252 R E IS B B ARPEIROIRES N B LRI
VB HR01B k48 i 42043 1) ) 2 44

M 3 TLAEH, FTA S P2 ki B
#AE 95% LU L, BIHRIRZENT 3. X TA
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Table 2 Comparison of two kinds of equipment measurement data in natural state

e B BEFHUA AT REIY SpO, &P M S bwvH i 22 SpO, “F¥fl —
1 2 3 4 5 6 7 8 9 SD BHETHL #fARE H801B
1 96 96 97 98 98 98 99 99 99 1.20 97.77 98.00 0.99
2 98 98 98 98 99 99 99 99 99 0.52 98.55 99.00 0.99
3 99 99 99 99 99 99 99 99 99 0 99.00 99.00 1
4 98 98 99 99 99 99 99 99 99 0.44 98.77 99.00 0.99
5 98 98 98 98 98 98 98 98 99 0.33 98.11 98.00 1
6 97 97 97 97 98 98 99 99 99 0.92 97.88 99.00 0.98
7 98 98 98 98 98 99 99 99 99 0.52 98.44 98.00 1
8 99 99 99 99 99 99 99 99 99 0 99.00 99.00 1
9 99 99 99 99 99 99 99 99 99 0 99.00 99.00 1
e SD TN EAE Mbr e 2e s HERIR LBk 14 (R M4 H8O1B) 1E X bl, AL & 1 vl 26
&3 ESEBARSTAMEENSEIELL
Table 3 Comparison of measurement data between two devices from suspend breathing to natural state
W55 FIRE Heoms HETHL ok KRR
BiME R AIAR EAL N R
1 97 92 97 94 0.978 3 13406
2 96 91 97 93 0.978 0 1.897 4
3 98 94 98 92 0.978 7 0.898 3
4 98 96 95 92 0.958 3 34821
5 98 95 97 93 0.978 9 1.8190
6 98 94 98 95 0.989 4 1.160 0
7 98 95 98 94 0.989 5 1.027 8
8 97 93 98 92 0.989 2 1.5890
9 97 94 95 92 0.978 7 24140
10 97 91 97 93 0.978 0 1.3879
11 97 91 98 92 0.989 0 1.2099
12 97 92 98 93 0.989 1 1.7470
13 97 90 98 93 0.966 7 24433
14 98 94 98 93 0.989 4 1.476 5
15 97 90 98 93 0.966 7 23110
16 98 95 98 94 0.989 5 1.1223

Ve R AR S U MR ZE R DL 4% (57K € HBO1B) FF A Ll LI ek K fE 4 R

RENS AT AOMER BRI A AR . ARSERR DL 5 A5 HC-801W) EAT XS LL, MHEMIZIER T
HEFHL(EEY Mate7. £9 Mate8. £y P8 2%, 95% LA E, ANIMTEAIE 1 A ST IE I T SE I 5 HER
INJEAT TIRAE 0.5~2 W, #f5k 500~800 73 M. HASIKI: IR @ e R A A6 £
BRI NSRRI MBI RENS KGR GE T (POEH TEE R, B il
o EA, 5 (etcomm) B ML (B GEBEARMAYE) . BIA T K 12 DG
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Fig.5 A couple of subjects’ the oxygen saturation tracking curve within 70 seconds
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