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What is Traffic Forecasting?

Observation Prediction

g Y = A

[

N sensors, 7 observed time steps, and 7 predicted time steps
F(-1©)

X = [X07x17'°°7XT—1] —_)Y [XT7§(T+17°°'7§(T+T’—1]

Target: Extend Horizon to Extra Long Term

* Shortterm: 12-12

* Long term: 24-24 36-36 48-483

* Extralong term: 144-144,6 288-288, ..., 288-2016 2



Challenge: high time and space complexity

* Featureset: T X N
* Process temporal and spatial dimensions separately
* |teration on the other dimension
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Unified Spatial-Temporal Representation

* Only focus on one feature, such as traffic

flow, speed or road occupancy
Squeeze the channel dimension C
Process along temporal and spatial

dimension to acquire the intertwined
patterns
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Extralonger
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Experiment

* 11 settings of varying time steps
on three benchmark datasets

* (aln the best performance In all
settings

Dataset Mehtod 24 Time Steps 36 Time Steps 48 Time Steps

RMSE MAE MAPE | RMSE MAE MAPE | RMSE MAE MAPE

HA 81.57 56.47 4549 | 106.58 76.01 68.84 | 127.28 93.37 94.62

VAR 41.09 27.19 2142 | 4544 3048 2451 | 4946 335 27.28

DCRNN 4286 2870 2123 | 5140 3378 27.10 | 57.85 38.26 33.73

PEMS04 GWNet 3552 2279 16.04 | 38.17 2471 17.67 | 40.60 2642 18.99
GMAN 38.10 21.67 17.78 | 52.86 22.12 1643 | 47.85 2335 1798

AGCRN 3444 21.63 1465 | 38.19 24.15 1633 | 3826 24.18 16.31

DMSTGCN | 32.09 2032 14.13 | 3486 2247 1586 | 3505 2250 16.56

SSTBAN 32.82 20.17 1443 | 34.15 20.82 14.83 | 3551 21.66 15.90

Extralonger | 31.89 19.60 13.60 | 3296 20.31 14.12 | 34.01 20.97 14.42

HA 69.72 483 3209 | 9272 6599 46.64 | 111.85 81.51 61.29

VAR 4447 2831 1953 | 4896 31.7 2256 | 52.14 3451 2528

DCRNN 33.34 22.60 1546 | 3937 25.82 1853 | 45.64 3047 25.10

PEMS08 GWNet 2947 19.07 1225 | 3354 21.76 13.68 | 3420 22.60 14.16
GMAN 3429 1738 15.66 | 3589 17.21 1633 | 4854 18.70 16.81

AGCRN 28.05 1745 11.25 | 3096 1939 1273 | 31.11 1946 12.88

DMSTGCN | 26.55 16.75 1144 | 2850 18.15 12.64 | 2894 1834 1293

SSTBAN 2632 1597 1229 | 2830 16.84 1220 | 28.82 1694 1247

Extralonger | 26.29 15.86 1040 | 27.64 16.57 11.34 | 28.77 17.14 11.54




Experiment

* 11 settings of varying time steps
on three benchmark datasets

* (aln the best performance In all
settings

Dataset TS HA VAR Extralonger

RMSE  MAE  MAPE | RMSE MAE MAPE | RMSE MAE MAPE

144 | 177.11 144.67 220.60 | 77.22 53.63 64.87 | 3933 23.66 16.04

288 | 128.50 103.95 166.55 | 5043 3498 3422 | 4046 24.18 16.70

576 | 12935 10444 166.73 | 5290 36.99 3555 | 42.15 26.08 19.32

PEMS04 864 | 129.65 104.56 167.80 | 54.55 3832 3743 | 4298 26.60 19.36
1152 | 129.78 104.56 169.59 | 5599 3950 39.12 | 4298 26.88 19.33

1440 | 12991 104.66 169.81 | 56.64 40.05 3940 | 4230 26.62 19.24

1728 | 130.00 104.77 169.29 | 57.01 4040 39.69 | 43.33 27.09 19.63

2016 | 130.37 105.09 167.48 | 56.21 39.64 39.23 | 43.26 27.52 20.21

144 | 15398 123.81 114.18 | 89.00 61.09 46.52 | 32.17 18.84 12.85

288 | 112.80 89.66 87.33 | 56.07 3851 26.06 | 32.76 19.38 13.05

576 | 113.80 90.29  87.28 | 63.16 4337 2859 | 37.73 22.06 14.23

PEMSO08 864 | 11436 9047 87.09 | 65.07 4525 3091 | 38.57 2257 15.04
1152 | 114.66 90.52 87.67 | 66.06 4591 3242 | 4045 23.50 16.03

1440 | 11497 90.80 88.71 | 67.96 47.03 32.69 | 4144 23.78 17.90

1728 | 11539 9133 89.66 | 67.36 46.53 32.34 | 40.85 23.68 18.42

2016 | 11543 91.54 90.01 | 6545 4495 3137 | 41.38 23.69 19.18




Experiment

Table 6: Performance comparison on long-term traffic speed forecasting in Seattle Loop.

Time step 24 36 48
Method | RMSE MAE MAPE | RMSE MAE MAPE | RMSE MAE MAPE
HA 11.86 8.07 2657 | 1237 847 2776 | 1231 849 27.82
° ' ' ' VAR 956 621 1994 | 996 6.44 2128 | 1028 6.69 2224
11 settings of va rying time steps DCRNN | 797 437 1404 | 838 460 1441 | 863 473 1491
GWNet 784 428 1406 | 8.18 460 1512 | 835 467 1504
on three benchmark datasets GMAN | 784 413 1288 | 810 423 1295 | 809 426 1326
AGCRN 783 427 1353 | 831 466 1476 | 8.60 482 1562
DMSTGCN | 7.59 4.08 1351 | 7.98 431 1431 | 820 449 14.86
: : SSTBAN | 7.72 405 1269 | 7.83 4.11 1244 | 7.88 412 12.25
* (ain the best perfo rmance in all Extralonger | 7.43 4.04 1248 | 751 4.05 1196 | 7.68 411 12.04
settings

Table 7: Performance comparison on extra-long-term traffic speed forecasting in Seattle Loop.

Method HA VAR Extralonger
Time step | RMSE MAE MAPE | RMSE MAE MAPE | RMSE MAE MAPE

144 1195 830 2748 | 11.17 7.33 2475 8.07 433 12.64
288 12.05 833 28.04 | 11.09 731 24.14 820 44 14.03
576 1195 8.14 2788 | 11.30 743 24.83 815 459 1446
864 11.90 8.16 27.57 | 1142 749 2533 807 450 13.63
1152 11.87 8.02 27.43 | 11.53 7.54 25.77 8.00 439 1294
1440 11.85 794 2723 | 11.59 7.58 26.01 7.69 415 12.36
1728 11.83 7.88 2696 | 11.70 7.65 2649 7.66 411 12.00
2016 11.79 785 26.71 | 11.76  7.71  26.78 757 4.02 11.63




Training time (min)

Resource Consumption

e 24.13% memory, 2.87% training time, and 6.47% inference time
compared with SSTBAN, the second best method
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logarithm of the value in Y-axis

Inference time (sec)
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Thanks~

planckchang@gmail.com or

zhiweizhang@bijtu.edu.cn
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