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Fig. | Diagram of ultra-sensitive image detect system
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Fig. 2 Image ol ultra-weak bioluminescence emitted from a sprouting mung bean and it's outline
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Fig. 3 Image of ultra-weak bicluminescence emitted from Kunming mouse and it's outline
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Table 1. Table of cmnphob critical value (L > 40)

testing level 0.10 | 0.05 | 0.025 0.01 0. 005
W value 1.52 | .73 | 1.92 2.15 2. 30
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Table 2. Statistical data of ultra-weak bioluminescence image of Kunming mouse A

i 0 1 2 3 4 5 6 7 b
fia 2 7 21 8 8 5 5 2 58
F, 0.034 | 0.155 | 0.517 | 0.655 | 0.793 | 0.879 | 0.965 | 0.999
fa 74 70 59 19 5 2 2 0 231
F, 0.320 | 0.623 | 0.879 | 0.961 | 0.982 | 0.991 | 1.000 | 1.000
& 2 /i EEH . JSup [F(U) — GU)Y] = 0. 468, W/ VL =0.339, HhH. L =

nm/(m + n) = 58 X 231/(58 + 231) = 46, w = 2. 30,
R\ FAIBELL: B 3 FORMSRE A NEF R A ARGEER 99.5%, B
A B A Y AT S A FH R K B AR — . ST WA IE L R R A R EY
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BHES AL, TREARNZRBEER A WECER, S KERIETEE N 136 sec, DI
[ Rt H LR E] 8 ICREMBIRS Ik 3 Frdl,
Table 3. Statistical data of ultra-weak bioluminescence image of

Kunming mouse A at different time
T

3 | 4 5 6 7 8
0.551 | 0.382 | 0.377 | 0.454 | 0.498 | 0.403

ESRFXELEF, BUR A B EERMEYEIREAZ, AMHTHITHE§H W/
VL = 0.339 RFEAE, ARG, ERRNZRENEHR A ZIEE G E R
BIFREGES. LARRBEIBRRIE 136 sec WEHAT, BAN n (BER TG E R LR [E]H 136 X
nsec BRIEER (n=1,2, 3 - 8), LAHRMGETI7 ik 7] LUK I 2 A R R AR 8] R F 136
se) ERTHES, BN, BREMESITHEMK, EFFRREFS . BTN
BB FAE AR R BE @ OB R PR UM ZEES. At RIEARREBA A
ARG ERYE, ERRAT 4 MARAHBHR (A, B, C, D), BEIE 4 #95HE:

Table 4. Statistical data of ultra-weak bioluminescence image of

number 1 2
0. 468 0. 463

statistical value

different Kunming mouse

Kunming mouse A | Kunming mouse B | Kunming mouse C | Kunming mouse D
weight (g) 28 24 20 18
division area 17X17 25X 25 20X 20 2020
statistical value 0. 468 0. 361 0. 476 0. 451
w/ v L 0. 339 0. 316 0. 373 0.373
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Statistical Testing in Ultra-Weak Bioluminescence Image

Chen Tianming Yu Xin Wang Susheng
(Department of Optical Engineering, Beijing Institute of Tecknology, Beijing 100081)
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Abstract An ultra-sensitive imaging system with photocathode sensitivity of 0. 5 cps/
mm? has been developed to obtain the ultra-weak bioluminescence images of a sprounting
Mung bean and a living Kunming mouse, and analysis with statistical theory was given
for signal testing in these ultra- weak images. In this paper we analyzed the statistical
judge to decide whether or not there is signal burying in noise under the condition that
both signal and noise obey Poisson probability law, and discussed the five factors which
have effects on the judge. With this judge, we have succeed in finding signal in the image
of ultra-weak bioluminescence emitted by a living Kunming mouse.

Key words ultra-weak bioluminescence, statistical testing, signal testing, Poisson

probability law



