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Abstract
Dam break flow has a similar characteristic to the tsunami surge after the breaking wave. Therefore, it

is often used in laboratory-scale experiments to study tsunamis and can be used as a benchmark for

validating a numerical model. This paper presents a simulation of a complex dam break flow to validate

the two-dimensional (2-D) depth-averaged Smoothed Particle Hydrodynamics (SPH) flow model which

involves a non-submersible obstacle in the domain. The method can also be referred to as shallow-
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Abstract. Lead acid battery efficiency is affected by huge uncertainty features. An inference 

engine is required to monitor the uncertainty of the battery state of charge. The objective of the 

research is to design an inference system to predict the lead acid battery state of charge. A Relief 

algorithm and Pearson correlation were applied to pre-process the real-world dataset. A fuzzy 

inference system was adopted to design the inference engine of the state of charge. This research 

found four main features which had significant impact to lead acid state of charge, including: 

export power, temperature, volt per cell and ampere. These features had different directions of 

correlation and furtherly set as inference system’s output. This research had successfully 

developed an inference engine for lead acid state of charge with Mamdani fuzzy type and 

centroid defuzzification. In the future, it needs expert validation of the developed rules in the 

inference system. 

Keywords: Artificial intelligence, Battery, Fuzzy, Inference system, Lead acid. 

1.  Introduction  

The sustainability issues drive the growth of the battery application in technology. Sustainability forces 

to use a clean energy that will not threaten the future life as firstly defined in [1]. Battery technology is 

an alternative to develop a clean future with minimizing pollution and emission of the use of fossil 

energy as found today. The battery technology has been widely used in energy substitution, electronics 

and electric cars [2]. Battery technology to drive human being life also found a bright future, since the 

technology is furtherly improved, and the raw materials is widely available and it is supported by a 

global supply chain operations [3–5].  

Even battery technology has a bright future, moreover it faces challenges in optimization. Scholars 

compete with time to provide high quality battery technology for sustainable energy in the future. One 

of the important issues that should be solved immediately is battery state of charge (SOC). SOC means 

the battery current status of remaining power versus current capacity [6,7]. SOC estimation meets a 

complex calculation since it is determined by non-linear parameters and chemical reaction in the battery 
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Abstract. This study aimed to screen the lactic acid bacteria (LAB) strain that has high 

potential in gamma-aminobutyric acid (GABA) production and antibacterial properties, which 

could be applied in Vietnamese fermented meat (Nem chua) fermentation. These bacterial 

strains were isolated from commercial Nem chua products and stored in the laboratory. GABA 

synthesized from 18 strains of LAB in the MRS media adding 3% MSG was qualitative and 

quantitative analyzed through thin layer chromatography (TLC) and its calibration curve 

equation, then antibacterial activity and lactic acid production were also tested by acidic 

titration method, and well diffusion method, respectively. The results showed that all LAB 

strains synthesized GABA with a concentration from 1.323 - 1.582 mg/mL; however, eight 

strains were recorded with higher potential, including VL1, XP1, TP1, HC2, CP2, LV2, TX7, 

and HK 162. These eight strains showed the inhibition zone to Escherichia coli indicator from 

4.67 - 11.67 mm. Besides, they are capable of yielding lactic acid from 18.00 - 19.35 g/L after 

seven days of fermentation in MRS media. The strain VL1 with the highest potential was 

identified as Lactobacillus plantarum. This strain was suggested as a promising starter to be 

applied in the Nem chua fermentation process. 

1. Introduction 

Gamma-aminobutyric acid (GABA) is a 4-carbon amino acid that is broadly found in the natural 

environment and has many physiological functions, typically hypertensive and antidepressant 

activities [1], it acts as a metabolic role in the Kreb’s cycle in plants and bacteria and as a potent 

inhibitory neurotransmitter in the brain and spinal cord of mammals [2,3]. GABA is found extensively 

in microorganisms and synthesized primarily from the a-decarboxylation of L-glutamic acid or its 

salts, catalyzed by the enzyme glutamic acid decarboxylase (GAD) [4]. These microorganisms include 

fungi, yeasts, algae, and lactic acid bacteria; lactic acid bacteria (LAB) are the largest GABA-

producing sources because of the diversity of the GAD system of LAB [5]. 

LAB are Gram-positive bacteria that are widely used in the food industry, especially in fermented 

product manufacturing, and exist in the intestines of both humans and animals. LAB plays a 

significant role in producing important biological compounds, including organic acids, vitamins, 
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