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Abstract Pseudo particles in the image data from the airborne Cloud Imaging Probe (CIP) and Precipitation Imaging
Probe (PIP) measurements can degrade the quality of the measurement data. Utilizing three flights data in Taiyuan area
from Shanxi Y-12 research plane, the causes and characteristics of the pseudo particles were analyzed and classified. A
pseudo particle identification method was proposed based on the results, which includes the inter-arrival time threshold
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and the image processing identification technique. Using the algorithm proposed in this study, the image data were
processed and analyzed statistically. It was found that the maximum occurrence probability of artifacts in each research
flight could reach 45.2% with an average occurrence probability of 36.01% (CIP) and 8.64% (PIP). Among the artifacts,
the occurrence probability of the shattered fragments was the highest, which accounted for more than 95% of the total
number of pseudo particles; stripe shaped particles and the coexisting particles showed the second highest occurrence
probability. Relatively speaking, the occurrence probability of blank particles and line shaped particles appeared to be
relatively low. It was also found that the occurrence probability of each individual component of the pseudo particles
could be influenced by the flight state of the airborne platform. By using the proposed method, the particle spectrum,
particle concentration and ice water content from the probes were corrected, and results show that the artifacts could
influence the particle spectrum, particle concentration and ice water content within the measuring range of the probe.
Specifically, the effect on the particle spectrum lied on the portion less than 400 um and greater than 1000 um (CIP) and
2000 um (PIP). The method and threshold proposed here provide some references for other flights data from CIP and PIP

aboard the Y-12 research plane.

Keywords Airborne cloud and precipitation imaging probe, Pseudo particle, Shattered particle
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Fig. 1 Examples of pseudo particle image during probe measurement: (a) Shattered particles in four continuous image frames above the white line; (b)

shattered coexisting particles in a single image frame; (c) natural coexisting particles in a single image frame; (d)line shape particles in a single image frame; (e)

stripe shape particles in a single image frame; (f) empty particles in a single image frame
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Table 1 Probability statistics for the multi-isolated particles
number in a single image frame from CIP (Cloud Imaging
Probe)

M P(n=3/L) P(n=10/L)
0 0.9680 0.8972
1 0.0315 0.0973
2 0.0005 0.0053
3 0.0002
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Table 1 Probability statistics for the number of
multi-isolated particles in a single image frame from PIP
(Precipitation Imaging Probe)

M P (n=3/L) P (n=10/L)
0 0.7222 0.3379
1 0.2351 0.3666
2 0.0383 0.1989
3 0.0041 0.0719
4 0.0003 0.0195
5 0.0042
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Fig. 3 Examples of image frames of multi-isolated particlesduring the
airborne cloud and precipitation imaging probe measurement: (a) Image
frames from PIP (Precipitation Imaging Probe); (b) image frames from CIP

(Cloud Imaging Probe)
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Table 3 Occurrence probability of the pseudo particle and
its components in the three research flights inTaiyuan, Shanxi

LEGNS I A e NI~ 2 /NI W E |
RV € 7 AT R A S A o S /A A o o

20080705 CIP  452% 42.9% 2.36% 4.8%  0.01% 021%
20080705 PIP  10.8%  9.2% 0.64%  1.9% 0.0006% 0.16%
20090619 CIP 25.13% 23.58% 1.61% 2.88%  0.00% 0.16%
20090619 PIP  4.2% 2.06% 023% 1.93%  0.00% 0.14%
20100420 CIP  37.7% 36.32% 127% 2.04%  0.00% 0.18%
20100420 PIP  10.92% 1029% 0.37%  0.7%  0.00% 0.16%
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Table 4 Occurrence probability of the pseudo particles
and their components in the 20080705 research flight in
Taiyuan, Shanxi

L T SO N~ < TN o=
s Jenti i L LA A S VA S i S i S VA
CIP  09:20:31~09:29:21 41.46% 35.51% 2.3% 825% 0.00% 0.19%
CIP  09:40:11~09:47:16 61.66% 59.16% 4.44% 7.09% 0.005% 0.015%
CIP  09:47:36~09:53:36 27.84% 25.60% 0.34% 3.61% 0.00% 0.17%
PIP  09:20:31~09:29:21 5.81% 1.95% 0.37% 3.80% 0.00% 0.11%
PIP  09:40:11~09:47:16 14.7% 13.0% 1.76% 2.28% 0.002% 0.21%
PIP  09:47:36~09:53:36  6.89% 4.70% 0.12% 2.63% 0.004% 0.02%
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Fig. 4 Comparison of size distribution before and after the artifacts corrections duringflight 20080705: (a) CIP; (b) PIP. F(D) means the particle spectrum
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