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Abstract 

For food packaging line, manual picking up of the noodle-like objects according to specific weight requires worker’s 

experience for picking quickly and accurately. This article presents a robot arm with a 6-finger gripper picking up 

the noodle-like objects in specific weight using deep-learning-based to find the best possible action. For measuring 

the action, we use direct variation to probability of picking action at specific weight in this research use value for the 

likelihood of weight probability given an action. To find likelihood of weight probably deep-learning-based and use 

normal distribution for model distribution of the systems. For evaluation we passed any possible action to the network 

and find action that get maximum likelihood. 
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1. Introduction 

Noodle-like objects being picked by robots to a 

specific weight is challenging for designing a control 

system. Nowadays, packing noodles into food 

containers requires experienced workers to pack 

them up quickly because they can estimate the 

importance of each pick visually and with experience. 

This paper proposes a Deep-Learning Neural 

Network to estimate the robot's grasping action for 

picking up noodles-like objects from  

RGB-D camera input with a 6-finguer gripper and 

cartesian robot movement. 

Deep-Learning Neural Network is used in a variety 

of ways to control robots, especially in picking up 

things such as dex-net [1] used to predict confidential 

for grasping object from a parallel-jaw, and vacuum-

based suction cup gripper, TossingBot [2] is the 

network finding the best grasping point for throwing 

to designed destination. The main concept for the 

robots grasping network [3], [4], [5], [6], [7] is to find 

the confidentiality of the state and action of the robot. 

Commonly confidentiality is represented by the 

probability of positive action, E.g., succussed and 

failed action. This paper used the likelihood of weight 

estimation given state (RGB-D image) and robot 

action to represent the confidence score. 

 

At present, Deep learning has succeeded in the 

detection, classification, and regression task, 

especially autoencoder [8], which is the key to 

representing the latent feature in this research. We 

use RESNET18 [9] and variational inference [10] for 

encoding data from RGB-D images. After that, pass 

encoding data and action of the gripper to fully 

connected networks for the coefficient of variation in 

a gaussian distribution.  

In this research, the datasets used for training the network 

are collected from random actions in real environments 

with fake noodle-like objects with 20,000 data.  
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Fig. 1 6-fingers gripper and noodle-like objects  

2. Methods 

2.1. Model 

Normally for a measure, the confidence score can 

represent the probability of success. But collecting 

datasets from the real environment is hard to collect 

covering all possible action. In this work we represent to 

use the probability of weight estimation instead because 

it can predict with regression model. From Bayes' 

theorem we can assume that the probability of weight 

estimation is direct variations to the probability of 

success. 

 

 𝑃(𝑠𝑢𝑐𝑐𝑢𝑠𝑠𝑒𝑑|𝑠, 𝑥, 𝑡𝑤)  ∝  𝑃(𝑤|𝑠, 𝑥)  (1) 

 

Where 𝑠  is stage in this research is RGB-D image at 

grasping point at the center of the image. 𝑥 is picking 

action and 𝑡𝑤  is target picking weight. 𝑤  is estimation 

weight. 

This research proposed a deep neural network model that 

predict the picking weight from RGB-D image and action 

𝑥 = {𝑥𝑔𝑟𝑖𝑝𝑝𝑒𝑟 𝑤𝑖𝑑𝑡ℎ , 𝑥𝑔𝑟𝑖𝑝𝑝𝑒𝑟 𝑑𝑒𝑝𝑡ℎ}   where 

𝑥𝑔𝑟𝑖𝑝𝑝𝑒𝑟 𝑤𝑖𝑑𝑡ℎ is a distance between the end-tip of gripper. 

And 𝑥𝑔𝑟𝑖𝑝𝑝𝑒𝑟 𝑑𝑒𝑝𝑡ℎ  is a distance from reference base to 

the end-tip of gripper in 𝑧 − 𝑎𝑥𝑖𝑠. The model predicting 

the weight and its covarion. The model shows in Fig. 2 

For RGB-D image, we applied RESNET18 and 

variational inference for estimate latent parameters in 

gaussian distribution coefficients. After that we use 

reparameterization trick (In eq.2) for convert gaussian 

distribution coefficients to latent parameters (𝑧) 

 

 𝑧 =  𝜇 +  𝜌𝜖 (2) 

 

Finally, we concatenation latent parameters 𝑧 and 

action 𝑥 through 4-layer fully connected neural 

networks with leaky relu activation function. 

 

 

Fig. 2 Weight Estimate Network 

 

2.2. Loss 

The optimization of the network is the evidence lower 

bound (ELBO) like in other variational methods as 

show in eq. Fig. 3 

 

 L𝜃,∅  = log(𝑝𝜃(𝑤|𝑥)) − β𝐷𝐾𝐿(𝑞∅(𝑧|𝑥)||𝑝(𝑧|𝑥))(3) 

 

The first term, the ELBO term, is a lower bound on the 

log-likelihood of the data. The second term is the 

Kullback-Leibler (KL) divergent where β is reduce 

hyper-parameter. 

 

  

Fig. 3 Picking weight in experimental at 10 – 80 target 

weight 

3. Results  

To evaluate the model, we use the network training with 

2000 epochs and sampling with possible action to the 

network between gripper width 30 to 80 mm with step 

2.5 mm and gripper depth 0.025 to 0.020 m with step 

0.025 m and x, y points every 1 cm grid. After that, we 
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select the action from the maximum likelihood value. 

The data was collected by setting target weights at 10, 20, 

30, 40, 50, 60, 70, 80 g. each target weight accumulated 

around 100 data points. 

  

Fig. 3 shows the picking weight at each target weight. 

From the experimental results, it tends to be picked 

according to the specified weight. But its distribution is 

relatively high may be due to the sampling for the 

practical, not enough action point to get the real action. 

4. Conclusion 

In this paper, we proposed a deep-learning neural 

network to measure the confidence score for evaluating 

the action of picking noodle-like with a specified weight. 

The results of the experiment tend to be picked according 

to the specified weight. But the distribution is relatively 

high. 
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