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Feedback-RFC Model to Individualize Heartbeat Standards
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ABSTRACT

Many of the wearable smart fitness devices provide services related to users’ heartbeat rates. These services use fixed standards which
have been pre-determined based on statistical data. However, because body conditions significantly differ between individuals, the services
applying fixed standards to all individuals are not reliable. This paper proposes the Feedback-RFC model which adapts heartbeat standards
to individual users’ exercise abilities and also proposes a method to implement the model. This paper also shows the effectiveness of the
Feedback-RFC model by collecting heartbeat data from 12 participants and evaluating the model with the data.
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Fig. 1. Five Levels Classified According to the
Number of Heart Beats
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[ Feedback module, pseudo E3 |

1 feedbackModule(input_data_file)

2 /i Read data from input file

3 input_data = read(input_data_file)

a

5 /i parse timestamp and heartrate data

& timestamps, heartrates = parse{input_data)
len = timestamps.length(

a

woo

/i Get current heartrate level boundary values
hr_levels[5] = hrlvDB.getDatal)

=)

11

12 J/ Initialize variables

13 Ivd_intervals =

14 Iv4_begin = 0

15 lvd_end = 0

1: /i Extract excercise pericds in level 4 from parsed data

18 forfi = 1;i = len; i++)

19 if level{heartrates[il)>=4 and level{heartrates[i-1])<4

20 Iv4_begin = timestampsli]

21 if v4_begin=0 and levellheartrates[ij<4 and level(heartrates[i-1)>=4

27 lvd_end = timestampsli]

23 Iv4_intervals.appendilvd_end-lv4_begin)

24 lv4_begin = 0

25 lvd_end = 0

2.:- Ji Find longest period

28 Iv4_longest = max(lv4_intervals)

29 feedback = min(int{lv4_longest/60/2), 5)

30

31 Ji Give corresponding feedback to 2~4Lv

32 hr_levels[1] += feedback

33 hr_levels[2] += feedback

34 hr_levels[3] += feedback

35

36 Ji Label input data

37 train_data = label{heartrates, hr_levels)

35

39 /f Return trained data

40 return train_data

Fig. 5. The Pseudo-code of the Feedback Module
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[ AFC module, pseudo £

1  rfcModuleftrain_data)

2 /{ Initialize RFC

3 rfc = new rfc

4 rfc.init{parameters)

5

B // Train RFC with input data

] rfctrainftrain_data)

8

i /i Test HR of 1~200 with trained RFC
10 test_results = [
11 for{i=1: i==200; i=+)
12 test_results.append(rfctest(i)
13
14 // Find boundaries where results change
15 new_hr_levels = []
16 forfi=1; i<200; i++)
17 if test_results[i] = test_results[i-1]
18 new_hr_levels.append(i)
19
20 /{ Update DB and pass new boundaries to user
21 hrivDBupdate{new_hr_levels)
22 return new_hr_levels

Fig. 7. The pseudo-code of the RFC module
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AR YF Aez dgs ot Ha, &5 5 H4 3 . Lo o ;
= O 3lols [e] =z = 3| = =
=l }r'i‘fo: 701_—‘;__; ‘:E_!'E:]o]?‘ﬂ']:]' ’Ix_:T /\]—%—X]—Q] Gap _}l\‘i]ﬂ' 4U] ?1'9’] ﬂﬂi %01%7“ E]D% Zj]—
Table 2. The Gap Value Per Each Exercise, and the Final Reduction Ratio
Atempt Ist nd 3rd Ath 5th 6th 7th 8th 9th loh | Medeton
ate
01 712 595 5.34 47 4.01 35 3.02 2.59 2.59 2.59 0.64
02 6.12 558 4.96 4.35 3.71 3.02 25 2.03 2.02 2.02 0.67
03 6.12 5.57 4.96 4.35 3.71 3.02 25 2.03 2.02 2.02 0.67
04 712 5.95 5.34 47 4.01 35 3.02 2.59 2.59 2.59 0.64
05 558 496 435 371 3.02 251 2.03 203 2.03 203 064
06 1425 12.39 1056 9.19 8.09 6.92 568 498 447 399 0.72
07 712 595 5.34 4.7 4.01 35 3.02 2.59 2.59 2.59 0.64
08 6.12 557 4.96 4.35 3.71 3.02 2.5 2.03 2.02 2.02 0.67
09 712 595 5.35 47 4.01 35 3.02 2.59 2.59 2.59 0.64
10 712 595 5.35 47 4.01 35 3.02 2.59 2.59 2.59 0.64
11 558 4.96 4.35 3.71 3.02 2.51 2.03 2.03 2.02 2.03 0.64
12 14.25 12.39 10.56 9.19 8.09 6.92 5.68 4.98 447 3.99 0.72
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X Axis : The number of times Feedback-RFC model is applied
Y Axis : Heart rate
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Fig. 8. The Graphs Showing the Five Levels of Heart Beats, Gradually Changing Through Exercises
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A Gap FA7F #adte AFHE HAFAT webs g = 1299 A3 7AEe] A @7 7] Ws)k FolE 1
-RECE S AR&ALe] A &% T893, A7 Adeh= gz el 43 34 A 7HA FREeR ERYe s T
71 Atol€] ApolE EAFE 04?%% Fefsto] vk A Astiek @1 vt 2 W glo] FHd 79, 132
NNEws & A A T Fre ¢+ ok AFdE A% © 227t ' 712 oAl e Ae 78, 28 &
AE 2715 =w[19]0 et AtetAdS o Hd 066, 2 Y3 2=t Gl AA G AE Frkekes fdolth 4
#0032 Aol visire 2-3719 AFo] BF e A Rl &Fate ArtaEe A @A 71E ¥k Fol= Fig
HE Holwl FAA R 27t AES FHYS Wik 2 8ol LERUITE Fig. 89] 7 e g WS st
S AWE U] Wiel, 9 B o 12719 AEEFE w = 7R Alukg @A 712 W Fols YERd o
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AL 59, 22 AL 19, shebe 20, wmRAe 30 J1Fe JIE 95 FA Aulabe] Agse AFEN 34
A, e FFAe 49AE Guidth 2 f30] ouish: o] RoEE JEW-RFC RUd Y MHuiES AAT
Hhe BAS Aske et g 92 Aotk £% FE FA% 2L AN~sE AT
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