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Test (C3 2.1.1) 231220 

mannequin(FM)

높이별 추락 Stand
FM04R01
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HighCounter : 16 & LowCounter : 10 &LPF_ACC5 : 5 → Highcounter를 
FallCounter로 사용하였음을 알 수 있음

CONTINUE_COUNT : 20 & over_count2 : 4 (VV : 88)→ 최종 임계값 16으로 조
정되어 격발됨

over_count2 증가 조건 

<FOR NOT JUMP IN PAST>

1. pitch> 15 & Pitch_delta > 5 & pitch>23 & (vv_avg >70 || pitch ≥ 
pitch_angle_back(35))

a. over_count2 :  5

2. pitch> 15 & Pitch_delta > 5 & vv_avg > 60 

a. over_count2  : (5 * (pitch-15)) / (pitch_angle_back(35)-15) (이 값
이 >0 일때)

<FOR STRETCHING>

1. pitch< 6 & wBendDownCounter >1 

a. over_count2 : (wBendDownCounter/2)+1

b. over_count2 > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8)

c. wOverCount >0 & wOverCount + num > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
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DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT - 
wOverCount

d. (num > 0) → over_count2 : -num

<NOT a JUMP & NO STRETCHING>

1. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 85 :

a. over_count2 : 4

2. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 75 :

a. over_count2 : 2

→ 기본적인 추락 임계값은 20으로 상향 조정 되었으나 over_count2의 영향으로  임계
값 감소 → 자유 낙하일 경우 , 제시된 78cm 보다 일찍 격발될 가능성이 높음  

*나머 동일한 양상이므로 생략

높이별 추락 back
FM05R01
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HighCounter : 15 & LowCounter : 13 &LPF_ACC5 : 17→ Highcounter를 
FallCounter로 사용하였음을 알 수 있음

CONTINUE_COUNT : 20 & over_count2 : 5→ 최종 임계값 15으로 조정되어 격
발됨

pitch : 115 & pitch_delta : 14 & vv_avg : 82 →over_count : 5

over_count2 증가 조건 

<FOR NOT JUMP IN PAST>

1. pitch> 15 & Pitch_delta > 5 & pitch>23 & (vv_avg >70 || pitch ≥ 
pitch_angle_back(35))

a. over_count2 :  5

2. pitch> 15 & Pitch_delta > 5 & vv_avg > 60 

a. over_count2  : (5 * (pitch-15)) / (pitch_angle_back(35)-15) (이 값
이 >0 일때)

<FOR STRETCHING>

1. pitch < 6 & wBendDownCounter >1 

a. over_count2 : (wBendDownCounter/2)+1

b. over_count2 > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8)

c. wOverCount >0 & wOverCount + num > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
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over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT - 
wOverCount

d. (num > 0) → over_count2 : -num

<NOT a JUMP & NO STRETCHING>

1. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 85 :

a. over_count2 : 4

2. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 75 :

a. over_count2 : 2

→ 기본적인 추락 임계값은 20으로 상향 조정 되었으나 over_count2의 영향으로  임계
값 감소 

*R02 , FM08R02도 동일한 양상이므로 생략

*R02도 동일한 양상이므로 생략

FM08R01
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HighCounter : 19& LowCounter : 17 &LPF_ACC5 : 16→ Highcounter를 
FallCounter로 사용하였음을 알 수 있음

OverCount 조정 X 

pitch : 100& pitch_delta : 15 & vv_avg : 80 →over_count : 5 이나 
jump_overcount: 6으로 overcount 조정되지 않음

over_count2 증가 조건 

<FOR NOT JUMP IN PAST>

1. pitch> 15 & Pitch_delta > 5 & pitch>23 & (vv_avg >70 || pitch ≥ 
pitch_angle_back(35))

a. over_count2 :  5

2. pitch> 15 & Pitch_delta > 5 & vv_avg > 60 

a. over_count2  : (5 * (pitch-15)) / (pitch_angle_back(35)-15) (이 값
이 >0 일때)

<FOR STRETCHING>

1. pitch < 6 & wBendDownCounter >1 

a. over_count2 : (wBendDownCounter/2)+1

b. over_count2 > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8)

c. wOverCount >0 & wOverCount + num > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
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over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT - 
wOverCount

d. (num > 0) → over_count2 : -num

<NOT a JUMP & NO STRETCHING>

1. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 85 :

a. over_count2 : 4

2. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 75 :

a. over_count2 : 2

jump_overcount 

JumpMaxValue : 187 → 3+(5*(1870260))/40 → Jump_overcount : 6

⚠️ 점프 임계값 종료 error? 

마지막 점프 조건(140<Raw_Acc<400) 충족 사례 이후 50 샘플 이 
경과 하였으나, reset 되지 않음

*R02도 동일한 양상이므로 생략

높이별 추락 front
FM06R01
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HighCounter : 16 & LowCounter : 14 &LPF_ACC5 : 3→ Highcounter를 
FallCounter로 사용하였음을 알 수 있음

CONTINUE_COUNT : 20 & over_count2 : 4→ 최종 임계값 16으로 조정되어 격
발됨

over_count2 증가 조건 

<FOR NOT JUMP IN PAST>

1. pitch> 15 & Pitch_delta > 5 & pitch>23 & (vv_avg >70 || pitch ≥ 
pitch_angle_back(35))
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a. over_count2 :  5

2. pitch> 15 & Pitch_delta > 5 & vv_avg > 60 

a. over_count2  : (5 * (pitch-15)) / (pitch_angle_back(35)-15) (이 값
이 >0 일때)

<FOR STRETCHING>

1. pitch < 6 & wBendDownCounter >1 

a. over_count2 : (wBendDownCounter/2)+1

b. over_count2 > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8)

c. wOverCount >0 & wOverCount + num > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT - 
wOverCount

d. (num > 0) → over_count2 : -num

<NOT a JUMP & NO STRETCHING>

1. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 85 :

a. over_count2 : 4

2. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 75 :

a. over_count2 : 2

→ 기본적인 추락 임계값은 20으로 상향 조정 되었으나 over_count2의 영향으로  임계
값 감소 → 뒤로 넘어진 자세가 아니므로, FM05와 같이 pitch 값을 기준으로 한 over 
count2 조정은 되지 않음 

FM06R02
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HighCounter : 19& LowCounter : 15&LPF_ACC5 : 17→ Highcounter를 
FallCounter로 사용하였음을 알 수 있음

OverCount 조정 X 

over_count2 증가 조건 

<FOR NOT JUMP IN PAST>

1. pitch> 15 & Pitch_delta > 5 & pitch>23 & (vv_avg >70 || pitch ≥ 
pitch_angle_back(35))

a. over_count2 :  5
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2. pitch> 15 & Pitch_delta > 5 & vv_avg > 60 

a. over_count2  : (5 * (pitch-15)) / (pitch_angle_back(35)-15) (이 값
이 >0 일때)

<FOR STRETCHING>

1. pitc< 6 & wBendDownCounter >1 

a. over_count2 : (wBendDownCounter/2)+1

b. over_count2 > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8)

c. wOverCount >0 & wOverCount + num > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT - 
wOverCount

d. (num > 0) → over_count2 : -num

<NOT a JUMP & NO STRETCHING>

1. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 85 :

a. over_count2 : 4

2. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 75 :

a. over_count2 : 2

 R01과 달리 Over_count2 가 조정되지 않음 → vv_avg: 75 (임계값에 걸림)

충격 이전 값을 보면, Bendcounter의 영향으로 over_count2 가 음수가 되는 것을 
확인 가능 

추락을 하며 회전이 발생해 GyroX 값 음수 방향으로 변화 → Bendcounter 증
가

FM09R02
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HighCounter : 20& LowCounter : 17&LPF_ACC5 : 17→ Highcounter를 
FallCounter로 사용하였음을 알 수 있음

OverCount 조정 X 

over_count2 증가 조건 

<FOR NOT JUMP IN PAST>

1. pitch> 15 & Pitch_delta > 5 & pitch>23 & (vv_avg >70 || pitch ≥ 
pitch_angle_back(35))

a. over_count2 :  5
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2. pitch> 15 & Pitch_delta > 5 & vv_avg > 60 

a. over_count2  : (5 * (pitch-15)) / (pitch_angle_back(35)-15) (이 값
이 >0 일때)

<FOR STRETCHING>

1. pitc< 6 & wBendDownCounter >1 

a. over_count2 : (wBendDownCounter/2)+1

b. over_count2 > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8)

c. wOverCount >0 & wOverCount + num > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT - 
wOverCount

d. (num > 0) → over_count2 : -num

<NOT a JUMP & NO STRETCHING>

1. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 85 :

a. over_count2 : 4

2. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 75 :

a. over_count2 : 2

 R01과 달리 Over_count2 가 조정되지 않음 → wOverCount : 6

마지막 점프 조건(140<Raw_Acc<400) 충족 사례 이후 50 샘플 이 경과 하였
으나, reset 되지 않음

회전이 있는 추락
R01
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Acc 값이 감소하다가 회전이 계속 진행되며 그 영향으로 Acc 값이 상승 → 
FallCount reset

*R04 도 동일

R02
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HighCounter : 28& LowCounter : 21&LPF_ACC5 : 60→ Highcounter를 
FallCounter로 사용하였음을 알 수 있음

OverCount 조정 → -8 (회전을 할 때 Bendcount 증가)

over_count2 증가 조건 

<FOR NOT JUMP IN PAST>
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1. pitch> 15 & Pitch_delta > 5 & pitch>23 & (vv_avg >70 || pitch ≥ 
pitch_angle_back(35))

a. over_count2 :  5

2. pitch> 15 & Pitch_delta > 5 & vv_avg > 60 

a. over_count2  : (5 * (pitch-15)) / (pitch_angle_back(35)-15) (이 값
이 >0 일때)

<FOR STRETCHING>

1. pitc< 6 & wBendDownCounter >1 

a. over_count2 : (wBendDownCounter/2)+1

b. over_count2 > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8)

c. wOverCount >0 & wOverCount + num > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT - 
wOverCount

d. (num > 0) → over_count2 : -num

<NOT a JUMP & NO STRETCHING>

1. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 85 :

a. over_count2 : 4

2. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 75 :

a. over_count2 : 2

R03
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HighCounter : 25& LowCounter : 17&LPF_ACC5 : 60→ Highcounter를 
FallCounter로 사용하였음을 알 수 있음

OverCount 조정 → -8 (회전을 할 때 Bendcount 증가)

over_count2 증가 조건 

<FOR NOT JUMP IN PAST>

1. pitch> 15 & Pitch_delta > 5 & pitch>23 & (vv_avg >70 || pitch ≥ 
pitch_angle_back(35))

a. over_count2 :  5

2. pitch> 15 & Pitch_delta > 5 & vv_avg > 60 
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a. over_count2  : (5 * (pitch-15)) / (pitch_angle_back(35)-15) (이 값
이 >0 일때)

<FOR STRETCHING>

1. pitc< 6 & wBendDownCounter >1 

a. over_count2 : (wBendDownCounter/2)+1

b. over_count2 > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8)

c. wOverCount >0 & wOverCount + num > 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT (8) → 
over_count2 : 
DEFAULT_BEND_DOWN_THRESHOLD_UP_LIMIT - 
wOverCount

d. (num > 0) → over_count2 : -num

<NOT a JUMP & NO STRETCHING>

1. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 85 :

a. over_count2 : 4

2. wOverCount < 1 & wBendDownCounter <1 & vv_avg> 75 :

a. over_count2 : 2

경사면을 따라 추락 
R01
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첫번째 피크값은 경사면에 닿을 때 충격값 , 두번째 충격값은 경사면 이후 충격 → 
경사면 값은 두 피크값 사이임

Lowcounter 값을 보아 ACC_RMS 값이 경사면을 따라 추락하는 동안,  60이하로 
감소하는 샘플이 적음을 알 수 있음 

*나머지 샘플 모두 동일 (R03의 경우 경사면에 닿기 전 추락에서 검출됨)

→ 경사면을 따라 추락하는 건은 검출하지 못 할 수 있음을 명시가 필요 (기존 메뉴얼에
는 명시 되어있음 - 
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