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Assessment Methods of Smoke Screening and Interference Effect
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Abstract Smoke screening is an effective passive interference countermeasure that is extensively used to counter various
types of electro-optical reconnaissance and guided weapons. Evaluating smoke screening and its interference effects is
crucial for assessing photoelectric countermeasures and tactical deployment, which constitutes the main focus of research
within the context of smoke screen technology. Current evaluation methods are complex and lack a solid foundation;
therefore, we proposed evaluation methods to better describe the smoke screening and interfering effects, based on a
review of existing evaluation methodologies. These methods focus on the shielding performance of the smoke screening,
the operational states of the interfered targets, and the changes in the image quality before and after smoke screening.
Moreover, we discussed the proposed method’s advantages and disadvantages, application occasions, and limitations.
Finally, this paper outlines future research directions and emerging trends concerning the effects of smoke screening.
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Table 1 Evaluation grades of smoke shielding effect

Transmittance

Observation effect

Evaluation grade

(A)<5% The target is indistinguishable from the background Better
5% <r(A)<20% It is difficult to distinguish the target from the background Good
20% <z (2)<50% The target is blurred and detectable Poor
(A)>50% The target is easily detectable Worse
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Fig. 1 Relationship between transmittance and change of physical parameters"”. (a) Particle radius; (b) smoke concentration;
(¢) particle mass density; (d) smoke thickness
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Fig. 2 Target and background gray value and their position selection before and after smoke screening™. (a) Before screening;
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Table 2 Judgment rules under different cases

Actual situation

system with known smoke interference o,

Tracking accuracy of the electro-optical guidance

Tracking accuracy of electro-optical guidance system

with unknown smoke interference o,

0<< 30,
o> 30,
Tracking failed

Judgment rule

Invalid interference
Effective interference

Effective interference
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Effective interference

Effective interference
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