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Abstract: Occupancy is closely related to the building energy consumption system and real-time monitoring
occupancy is one of the hot issues in the study of building energy consumption behavior. Infrared sensing is a
widely used method in existing research methods. Its measurement precision is related to installation height,
personnel passing speed, personnel somatotype and other factors. In this study, the active infrared intrusion
detector was selected to investigate the effects of installation height, passing speed and personnel somatotype on
the measurement precision of occupancy according to the indoor occupants’ activities. The results show that the
measurement precision first increased and then decreased with the decrease of the installation height when

considering various personnel somatotype and passing speed. The slower the passing speed, the higher the
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measurement precision. When v=1.4 m/s, the precision was less than 60%; when 1.0 m/s<<v<1.4 m/s, the
precision was 70%~81%; when v<1.0 m/s, the precision was higher than 95%; When v<0.8 m/s, the precision was
100%. The height and body mass index(BMI) of the tested people were positively correlated with the
measurement precision. Through the analysis of different operating conditions, an estimation method of
comprehensive precision applied to actual scenes was proposed.

Keywords: active infrared intrusion detection; occupancy; installation height; passing speed; personnel

somatotype; precision
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Fig.1 The schematic diagram of test scenario
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Fig.2 The effect of detector installation height on its measurement precision
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Fig.3 Personnel normal walking speed histogram
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Fig. 4 The effect of passing speed on measurement precision of detector
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Fig. 5 The effect of passing speed on measurement precision of detector
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Fig. 6 Correlation analysis between personnel somatotype and measurement precision of detector



%64 BB R T RN G T AKX T 57

3 3 it

IR S AT T AR RS 00 A B L R I DA A R DA R AR R 3 e R 2R i) e
KGR sE ), AN TR 3 A B R L SRR AT Ve AT, B SN AT 3 B 20 A0 AR IR £ E
A7 #E 2 N B 0 ) e B AR b e mT R A I T vk o B SE L R T A BN AR B A 51 B s A BMIL A3 2 R Ay
F6d: 1) HE h=170 cm, BMIZE: HE/MEM; 2) B& A=170 cm, BMIZZE: IEH; 3) B & A
170 cm, BMIZr2E: M ; 4) B E A<170 cm, BMIZPE. BHE/MEM; 5) B A<170 cm, BMIZr3E: IE
Wi 6) B h<170 cm, BMIZEE: (W&o SR TN B — S 00N [R) 22 26 v BE . AN [m) 38 ok 88 1 ) D0 3tk
BE, IR anE 7 B R B EER A

[Jov=14mis [ ]1.0m/s<v<l.4m/s [_]v<l.0m/s

100 - ——  — 100 - N 100~ — - - m
i B S I I [ Hn 90} _ -
s 80 | W || | < 80 | _ s 80F [] o B
ll. L a L . QU L
Bl 70 ) 70 i 70
% 60 % 60} — — % 60
g 50 M g 50— E 50—
% 40 % 401 % 40
= 30n = 30 = 30f
¥ 20l ¥ g0l B 0l
i - Ml
0 1 1 1 1 1 1 0 1 1 1 1 1 ] 0 | |_ L 1 |— L 1 ]
1.30 1.20 1.10 1.00 0.65 1.30 1.20 1.10 1.00 0.65 1.30 1.20 1.10 1.00 0.65
TR 25 A 28256 55 BE m TR 28 1) L 286 55 B /m TR 1928256 55 BE m
(a) BEh=170 cm, BMIS}BE/NESE  (b) BEh=170 cm, BMIZZE:EH (¢) B Eh=170 cm, BMI4}2Js3
100 o _ 1001 — — 100 [ - a —
90 | % R 90
= 80+ B i B § 80 = 80
Q 70+ | B 70 | o Q 70 | | |
% 60 % 60 % 60
= 50 = 50+ = 50
2 40} % 40+ 2 40
% 30 = 301 % 30
¥ 2 i 20 ¥ 20t
10 101 10 ’7 ’/
0 1 1 1 1 1 1 0 1 1 1 1 1 ] 0 1 1 1 1 1 ]
1.30 1.20 1.10 1.00 0.65 1.30 1.20 1.10 1.00 0.65 1.30 1.20 1.10 1.00 0.65
R84 2255 5 B fm TR 28 1) L 256 55 B /m PRI A 228 B /m
(d) BB h<170 cm, BMISHE48E /A0 (e) BEh<170 cm, BMISY:IEH (f) BEh<170 cm, BMIZM2E:Ass

B7 3MERXEN[UWIKEENE ST

Fig.7 Comprehensive influence of three factors on measurement precision of detector
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Table 3 The measurement precision of detector corresponding to different personnel somatotypes, passing speeds and

installation heights
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AT, B 1.0 m/s<v<l.4 m/s, &£ 3, P, =79.7%~952%, P, = 78.0%~95.6%, P,= 78.4%~87.8%, P, =
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Table 4 Basic information of persons under test
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