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Automated ST Forecasting

(a). general framework. (b) search module.
(c) denotes mixed search space, encompassing
both temporal and spatial operators.
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The training time and accuracy comparison of manually-
designed and automated models on the METR-LA dataset.

AutoSTF Framework

Existing automated spatio-temporal
forecasting methods take an order
of magnitude longer than
manually-designed methods while
yielding marginal prediction
accuracy improvements.
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Experimental Results

¢y Hightlight

. Temporal Search Module

Employed a directed acyclic graph (DAG) to
facilitate the search for various
combinations of temporal operators.

. Multi-patch Transfer Module

Can explore finer-grained spatial and
temporal dependencies in subsequential spatial
search, and decrease redundant computations
in the temporal feature dimension.

. Spatial Search Module

Design a new spatial search space to cover a
wide range of spatial modeling paradigms and
automatically optimize messages-passing
across different layers.

Overall results of multi-step forecasting on traffic flow datasets Ablation study

Data | Metric | DCRNN STGCN GWN AGCRN MTGNN STID STHODE DeepSTUQ STJGCN STAEformer LightCTS | AutoSTG AutoCTS AutoCTS+ AutoSTF Dataset | Models | MAE RMSE  MAPE | Search Time/(s)
S | MAE | 1818 1749 1482 1589 1510 1549 1551 15.13 14.92 14.96 1523 | 1797 1471 14.59 14.44

2 | RMSE | 3031 3012 2524 2812 2593 2843  26.16 2677 2570 26.03 2621 | 2847 2454 2421 23.94 5 w/o TS 339 7.19 9.65 58.40

&2 | MAPE | 1891% 17.15% 16.16% 1538% 15.67% 16.03% 15.88%  14.03%  14.81% 15.06% 14.81% | 18.08%  14.39%  14.02%  13.79% = w/o MPT 3.38 7.19 9.85 15212

3 MAE 24.70 22.70 19.16 19.83 19.32 19.25 19.61 19.11 18.81 18.41 18.79 20.46 19.13 18.95 18.38 E‘ w/o 85 3.53 7.58 10.66 95.89

2 | RMSE | 3812 3555 3046 3226 3157 3091 3097 3168 3035 3001 3014 | 3218 3044 3031 29.86 AutoSTF | 3.35 7.09 9.58 188

& | MAPE | 17.12% 1459% 13.26% 12.97% 1352% 1330 1345%  1271%  11.92%  1336%  1280% | 13.77%  12.89%  1275%  12.58% - W/o TS 1562 3009 1281 34.46

5| MAE | 2530 2538 2154 2131 2207 2069 2171 2036 19.95 20.64 2324 | 2677 2093 20.77 19.50 3 w/o MPT | 1867  30.14 12.86 87.93

£ | RMSE | 3858 3878 3423 3506 3580 3393  34.3 33.71 33.01 3353 3686 | 4163 33.69 33.49 32.66 2 w/o SS 1858  30.06 12.71 58.96

E MAPE | 11.66% 11.08% 9.22% 9.13% 9.21% 8.82% 9.82% 8.63% 8.31% 8.56% 9.87% 11.63% 8.90% 8.76% 8.14% a9 AutoSTF 18.38 29.86 12.58 112

S MAE 17.86 18.02 15.13 15.95 15.71 15.28 15.43 15.44 14.53 14.78 14.63 16.23 14.82 14.72 14.07

2 | RMSE | 2783  27.83 2407 2522 2462 2485 2439 24.60 2373 23.97 2349 | 2572 23.64 23.43 23.17

& | MAPE | 11.45% 1140% 1010% 10.09% 10.03% 992% 1027%  10.06%  9.15% 9.71% 943% | 1025%  951%  9.45%  9.14%
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AutoSTF| 188 [ 233 [ 109 [ 112 [ 465 | 107 | 609 [ 932 AutoSTF [ 13719 [ 14881 | 9383 | 11899 | 24056 [ 12671 [ 19512 [ 28167 = 125% ¢ : : = 96%_» : :
AutoCTS | 1225 | 2415 | 1470 | 875 | 2857 | 534 | 2591 | 1835 AutoCTS | 15838 | 24002 | 13942 | 12502 | 32002 | 13280 | 32042 | 36632 2 4 6 2 4 6
AutoSTG | 467 | 651 | 564 | 508 | 939 | 421 | 887 | 1087 AutoSTG | 10983 | 16669 | 16393 | 15877 | 22147 | 9099 | 32573 | 35277 PEMS04 METR-LA
The search time on all datasets The memory consumption Parameter sensitity analysis




