SHIFT: Exploiting Synthetic Adult Datasets
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Introduction/Motivation

Annotated infant data is scarce and rarely public (due to privacy concerns)

Can we adapt an existing Adult Pose Estimation model to perform well on Infant Data without using Infant
Pose Annotations?



Is UDA enough for adapting to Infant Data?

FiDIP* (SOTA Algorithm for Infant Pose
Estimation) does not account for either the
anatomy of infants nor the high self-occlusion
present in such datasets.

The pose prior generates plausible infant
poses but still struggles under self-occlusions.

SOTA*
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Is UDA enough for adapting to Infant Data?

FiDIP* (SOTA Algorithm for Infant Pose
Estimation) does not account for either the
anatomy of infants nor the high self-occlusion
present in such datasets.

The pose prior generates plausible infant
poses but still struggles under self-occlusions.

We address this issue by using a pose-image
consistency module which leverages spatial
context to provide additional guidance.

SOTA*
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SHIFT: Pipeline Overview




Quantitative Comparisons

Adult to Infant Data Adaptation

SURREAL — MINI-RGBD

SURREAL — SyRIP

Algorithm
Head  Sld. Elb. Wrist Hip Knee Ankle Avg.
Sourceonly ~ 99.50 04.10 06.10 11.50 69.60 11.50 75.20 47.40
Oracle 100.00 99.70 97.40 75.00 92.60 86.10 8430 89.20
RegDA [15] 3930 04.10 3970 06.00 74.10 00.60 0270 20.30
UDAPE [20] 100.00 05.00 5430 4270 9650 3220 75.40 51.50
SHIFT 100.00 1490 6880 45.20 9650 40.60 7270 56.40

Algorithm
Head Sld Elb. Wrist Hip Knee Ankle Avg.
Sourceonly  52.40 35.60 2350 27.10 3290 1420 2470 26.30
Oracle 89.40 82.10 65.70 66.10 64.10 50.70 5450 63.80
RegDA [158] 17.00 28.30 1340 06.00 02.00 01.00 01.20 08.70
UDAPE [20] 5440 47.50 1350 31.10 50.60 26.00 36.50 34.20
SHIFT 53.40 46.10 3420 3870 51.10 31.20 37.60 39.80

UDA for Surreal to MINI-RGBD

UDA for Surreal to SyRIP



Quantitative Comparisons

Adult to Infant Data Adaptation

SURREAL — MINI-RGBD

SURREAL — SyRIP

Algorithm Algorithm ' :
Head Sld. Elb. Wrist Hip Knee Ankle Avg. Head SId.  Elb. Wrist Hip Knee Ankle Avg.
Source only ~ 99.50 04.10 06.10 11.50 69.60 11.50 75.20 47.40 Sourceonly 5240 3560 23.50 27.10 3290 1420 2470 26.30
Oracle 100.00 99.70 97.40 75.00 92.60 86.10 84.30 89.20 Oracle 89.40 8210 6570 66.10 64.10 5070 54.50 63.80
RegDA [15] 3930 04.10 3970 06.00 74.10 00.60 0270 20.30 RegDA [1¥] 17.00 2830 1340 0600 0200 01.00 01.20 08.70
UDAPE[20] 100.00 05.00 5430 4270 9650 3220 7540 51.50 UDAPE [20] 54.40 4750 13.50 31.10 50.60 26.00 36.50 34.20
SHIFT 100.00 1490 6880 4520 9650 40.60 7270 56.40 SHIFT 53.40 46.10 3420 3870 51.10 3120 37.60 39.80
UDA for Surreal to MINI-RGBD UDA for Surreal to SyRIP
Inter Infant Data Adaptation
Kb, * o SyRIP — MINI-RGBD
Head  Sld. Wrist Hip Knee Ankle Avg
Oracle : 100.00 99.70 97.40 7500 92.60 86.10 8430 89.20
FDIP[14] X 2480 5410 8830 8360 19.50 8840 7460 68.10
SHIFT v 3280 99.00 9890 7020 6070 8770 87.10 84.10

UDA for SyRIP to MINI-RGBD



Quantitative Comparisons

Adult to Infant Data Adaptation

SURREAL — MINI-RGBD

SURREAL — SyRIP

Algorithm Algorithm ' :
Head Sld. Elb. Wrist Hip Knee Ankle Avg. Head  Sld. Elb. Wrist Hip Knee Ankle Avg.
Source only ~ 99.50 04.10 06.10 11.50 69.60 11.50 75.20 47.40 Sourceonly 5240 3560 23.50 27.10 3290 1420 2470 26.30
Oracle 100.00 99.70 97.40 7500 9260 86.10 84.30 89.20 Oracle 89.40 8210 6570 66.10 64.10 5070 5450 63.80
RegDA[15] 39.30 04.10 3970 0600 74.10 00.60 0270 20.30 RegDA [15] 17.00 2830 1340 0600 0200 01.00 01.20 08.70
UDAPE[20] 10000 05.00 5430 4270 9650 3220 7540 51.50 UDAPE [20] 5440 47.50 13.50 3110 50.60 26.00 36.50 34.20
SHIFT 100.00 1490 68.80 4520 9650 40.60 7270 56.40 SHIFT 5340 46.10 3420 3870 51.10 3120 37.60 39.80
UDA for Surreal to MINI-RGBD UDA for Surreal to SyRIP
Inter Infant Data Adaptation
PrEEE— SyRIP — MINI-RGBD
Head  Sld. Wrist Hip Knee Ankle Avg We b FiDIP
Oracle - 10000 9970 97.40 7500 9260 86.10 8430 89.20 ¢ beat FiDIF even
FDIP[14] X 2480 5410 8830 8360 1950 8840 74.60 68.10 though they use labeled
SHIFT v 3280 99.00 9890 7020 60.70 8770 87.10 84.10 data for fine-tuning

UDA for SyRIP to MINI-RGBD



Qualitative Results

SURREAL SyRIP
SURREAL MINI-RGBD
Ground Truth ~ Source Only UDAPE FiDIP SHIFT
(ours)
L J

~

Source (Adult) Dataset — Target (Infant) Dataset 11
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Qualitative Results

SURREAL

SyRIP

SURREAL MINI-RGBD

Ground Truth ~ Source Only UDAPE
SHIFT can tackle High Self-Occlusions!

SURREAL

SyRIP

~

Ground Truth UDAPE Seg. Mask SHIFT
Source (Adult) Dataset — Target (Infant) Dataset (ours) 13



Thank You!



