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SAGT – Self-Adjusting Gravity Table

• Efficient processing and reliable quality assessment of seeds and grains is motivated by 
its large commercial potential, and by the needs felt by European farmers in 
differentiating their products against the pressure imposed by competitors outside 
Europe.

• Gravity separation (by density) is an imperative part of nearly all seed cleaning and grading 
processing plants.

• Gravity separation increases seed quality by removing immature/low germination/insect 
damaged seeds.

• Equipment have improved in both design and size to accommodate the need for higher 
throughput. (15-20 ton of crop per hour)

• The need for experienced manual labor has become a bottleneck: Gravity tables need to be 
adjusted on a regular basis to ensure optimal operation. (every 15 minutes)

• SAGT aims at developing a new generation of gravity separators, which are real-time, 
self-adjustable, according to the type of crop.

• Improving the quality of the cleaning process and reducing the need for experienced labor.
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Empirical modelling – SAGT gravity table
(Modelling the kernel weight)

𝒙𝑛 = 𝑥1, … , 𝑥𝑀𝑿 =

𝑥11 ⋯ 𝑥1𝑀

⋮ ⋯ ⋮
𝑥𝑛1 ⋯ 𝑥𝑛𝑀

⋮ ⋯ ⋮
𝑥𝑁1 ⋯ 𝑥𝑁𝑀

Shape features (binary)

Reflectance features (multispectral)

Texture features (multispectral)

𝑿 =

𝑥11 ⋯ 𝑥1𝑀

⋮ ⋯ ⋮
𝑥𝑛1 ⋯ 𝑥𝑛𝑀

⋮ ⋯ ⋮
𝑥𝑁1 ⋯ 𝑥𝑁𝑀

1

384

1 56

Using feature selection and

cross validation, features are selected 

by yielding the best model for predicting

 𝒚weight = 𝑓 𝑿,  𝜷 (f can be a linear/nonlinear model)

We model:

We extract:
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Empirical modelling – SAGT gravity table
(Modelling the sample density)

• Primary parameters:

• Load (V) – FIXED (80-85%)

• Stroke Length – FIXED (7 mm)

• Angles (ΘT and ΘL)

• Airflow (F)

• Vibration speed (Γ)

• Optimal settings (Jan Straby - Westrup A/S):

• (ΘT , ΘL , F , Γ) = (15, 8, 40, 85)

• Experiment (parameter variation):

• 1: (ΘT , ΘL , F , Γ) = (15, 8, 46, 85) ± (5%, 0, 0, 0) 

• 2: (ΘT , ΘL , F , Γ) = (15, 8, 46, 85) ± (0, 5%, 0, 0) 

• 3: (ΘT , ΘL , F , Γ) = (15, 8, 40, 85) ± (0, 0, 5%, 0) 

• 4: (ΘT , ΘL , F , Γ) = (15, 8, 46, 85) ± (0, 0, 0, 5%) 

• Experiment (parameter values):

• 1: (ΘT , ΘL , F , Γ) = ([13 14 15 16 17], 8, 40, 85) = ID:1,2,3,4,5

• 2: (ΘT , ΘL , F , Γ) = (15, [6 7 8 9 10], 40, 85) = ID:6,7,8,9,10

• 3: (ΘT , ΘL , F , Γ) = (15, 8, [36 38 40 42 44], 85) = ID:11,12,13,14,15

• 4: (ΘT , ΘL , F , Γ) = (15, 8, 40, [81 83 85 87 89]) = ID:16,17,18,19,20

a 73 85 15 8 40 87

b 74 85 15 8 40 87

c 75 85 15 8 40 87

d 76 85 15 8 40 87

a 77 85 15 8 40 89

b 78 85 15 8 40 89

c 79 85 15 8 40 89

d 80 85 15 8 40 89

20

19

Exp. Outlet Cont. ID Load Tvær Længde Airflow Speed

a 1 85 13 8 40 85

b 2 85 13 8 40 85

c 3 85 13 8 40 85

d 4 85 13 8 40 85

a 5 85 14 8 40 85

b 6 85 14 8 40 85

c 7 85 14 8 40 85

d 8 85 14 8 40 85

a 9 85 15 8 40 85

b 10 85 15 8 40 85

c 11 85 15 8 40 85

d 12 85 15 8 40 85

a 13 85 16 8 40 85

b 14 85 16 8 40 85

c 15 85 16 8 40 85

d 16 85 16 8 40 85

a 17 85 17 8 40 85

b 18 85 17 8 40 85

c 19 85 17 8 40 85

d 20 85 17 8 40 85

a 21 85 15 6 40 85

b 22 85 15 6 40 85

c 23 85 15 6 40 85

d 24 85 15 6 40 85

1

2

3

4

5

6
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Empirical modelling – SAGT gravity table
(Modelling the sample density)

• Sample weight - All experiments
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𝑅2 = 0.92

∆ ≈ 20% 

∆ ≈ 28% 
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Kernel density Model
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Empirical modelling – SAGT gravity table
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