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ERROR ANALYSES OF DAYTI ME METEOROLOGICAL VISIBILITY
MEASURE MENT USING DUAL DIFFERENTIAL LUMINANCE ALGORITHM

Lu Weitao’? Tao Shanchang” Tan Yongbo”
Y ( Chinese Acade my of Meteorological Sciences , Beijing 100081)
2 ( School of Earth and Space Sciences , University of Science and Technology of China , He fei 230026)

Abstract

The theoretical analyses of measure ment error caused by nomrstandard viewing condi
tions , and the corresponding errorcontrol methods through using a Dual Differential Lumi-
nance ( DDL) algorithm in daytime meteorological visibility measure ments are presented
based on digital photography . It shows that: (i) the vertical relative gradients of sky Iumi-
nance near due south and north horizons are mostly in the range of 4 %/° ~10 %/°bigger than
horizontal ones, which are mostly less than 2 %/° , except at noon in sunny day or when the
homogeneous cloud layer spreads over the whole sky. The deviation angles between sight
paths of different target-backgrounds can bring much bigger measure ment errors and their ef-
fects should not be neglected. The best solution is to set targets with same vie wing elevation
angle and to restrict the vie wing azimuth angle deviations as s mall as possible during the op-
erations of Digital Photography Visiometer System ( DPVS) . With the important advantage
of matrix imaging technique , there is the possibility to further reduce their effects if the sky
luminance along the same sight path of a given target is interpolated from the luminance dis-
tribution of the sky at both sides of the target. (ii) The nonuniform illumination along the
sight path is also a measure ment error source , which can’ t be controlled manually . It is pre-
ferred to choose a site field with more uniform surface . And the error can also be reduced to
a certain extent through averaging multisamples. It is feasible to avoid results with much
bigger error by monitoring the luminance distributions of site and sky and recognizing worse
illumination conditions in real time . (iii) Observing some dark targets, such as trees, grass-
es, mountains , walls and windows etc., can’ t satisfy the de mand of DDL measure ments . It

is an optimal solution to adopt artificial black targets which have enough low reflectivity .

Key words : At mospheric extinction coefficient Dual differential luminance Nomrstandard

viewing conditions Errorcontrol Digital photography





