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Spatiotemporal Active-sampling and Joint Inference of Urban Air Quality Data
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Abstract Currently, environmental data in cities are still sampled by fixed stations as the mainstream sampling method, but the
high cost of full sampling makes it difficult to be scaled up on a large scale. In this context, the method of extrapolating the remai-
ning unsampled data through local sampling and inference algorithm has become a hot topic in current research. Existing studies
usually use two different models for active sampling and missing inference, respectively, which suffer from the shortcomings of
high computational cost and easy accumulation of errors. Based on this, this paper proposes a spatiotemporal active-sampling and
joint inference(SAJD) integration model. The model can not only select the sampling sites with high prediction accuracy.but also
determine their own active sampling time. Finally, the missing values of all sites can be inferred jointly by using Multiple Mea-
surement Vector(MMV) recovery algorithm. The experimental results show that compared with the baseline algorithms, SAJI
can make full use of spatiotemporal correlation to obtain valuable prefilled values for the unsampled sites and achieve the highest
inference accuracy using the subsequent joint inference algorithm at low sampling rates.
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Fig. 1 Distribution of air monitoring stations in Beijing
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(3) Greedy 571 25 ¢ e 22 19 JRU L 76 T 9% 550 1 0 4 O o O
AR ) — 2l 1 SRy I 8 AR AT T2 B SRR T A DG A R 2 Y
AU T HUE A A A A S 22 R, SN R AR 2
A e AR 25 R 4 1k

(DO GA ST B 15 BIAH X B 1 45 5L, 15 25 F HAE b s
S 3B RE A% AE 1% 2 2h SR R ) 1L K A A 2 i) o AT 22 Uk B
K15 50 3 T 200 B0 o A e SRR S R R R i
BOZBIE LT L LA S BRI HLLEE SRR,
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%2 RFERHEFEETIE PM2. 5 BRI MAPE
Table 2 MAPE of different sampling algorithms based on Beijing
PM2. 5 dataset

Multi- Multi-
%#ﬁ/% AMM ultr ultr

AMM  ERandom Random Greedy GA SAJI

10 44.04  51.80 50.70 58.60 65.41  49.28 36.43
15 39.57  36.67 37.23 47.75 48.94 38.52 29.93
20 34,19 30.92 30.75 40.79 42.84  29.89 26.33
25 31.94  25.96 23.16 35.28 36.41  25.57 22.32
30 32,14 21.91 27.25 32.46 32.03  23.56 20.44

# 3 ARERFER LTI R PM2. 5 R4 RMSE
Table 3 RMSE of different sampling algorithms based on Beijing

PM2. 5 dataset

R/ AMM Multi- Multi-

AMM  ERandom Random  Greedy GA SAJI

10 28.57  30.61 27.92 34.45 39.98 27.97 17.37
15 27.01  22.16 24.42 29.29 29.71  22.15 14.33
20 23.61  21.26 22.98 25.98 26.70  19.17 13.40
25 19.62 15.07 17.08 22.79 23.70 17.49 12.17
30 18.82  16.18 25.58 21.26 20.92  15.51 11.31
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Fig. 6 Comparison of MAPE results for different site selection
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