2024 Summer internship recruitment theme
® Research area (Information/Mathematics)

Toyota Central R&D Labs. Inc.

KOSEN) student, B:Undergraduate student, M:Master's course student, D:Doctoral course student
Number of people

T:National Institute of Technolog

Target students

Basic recruiting
Dat Dat Work
Research theme Research content knowledge ate ate location
required 8/19~ 9/2 M D
30 ~13
Pedestrian Avoidance Behavior Estimating parameters of avoidance behavior model for
Al ) 9P ’ ) Python 1person Nagakute Ol 0O
Modeling crowd density using VR experiment
Wireless communication . R . o
erformance measument in real In this internship, we evaluate wireless communication
A2 vaironments for realisin performance in real environment utilizing various Python 1person Nagakute o]0
multi R ign medium such as Local 5G, WiFi, and LPWA
ultimodal communicati
Photon emission dynamics By using a simulator of photon-atom system, we
A3 ) ) Y analyze a photon emission phenomena and discuss its Python 1person Tokyo (O @)
simulation ) -
potential of applications.
Development of network simulator |Utilize a network simulator to evaluate V2X scenarios
A4 P ; ) ) ’ . C/C++ 1person| Tokyo o1l 0O
for V2X scenario evaluation and examine their basic performance.
Exploration of applications that DeV|§e and prototype 5_1 mobile app that Promotes city
. : ) walking, and evaluate it by actually walking around the Python,
A5 |promote city walking using city. (Created by improving an a repared in ] ipt Lperson Tokyo ol°
geospatial information Y- Y imp 9 PP prep avascrip
advance)
Exploration of applications that DeV|§e and prototype 5_1 mobile app that Promotes city
. : ) walking, and evaluate it by actually walking around the Python,
A6 |promote city walking using Gity. (Created by improving an a repared in 3 ot 1person| Tokyo Ol 0O
geospatial information Y- Y Imp 9 PP prep avascrip
advance)
Scenario analysis toward carbon Statistical Analysis of the CO2 Emissions Trading Market |  Statistical
A7 . 4 ; 4 9 . 1person |Nagakute o1l 0O
neutrality in Europe processing
Scenario analysis toward carbon Impact Assessment of Battery Resources on Statistical
A8 : Y P A ery ) ) 1person [Nagakute OO
neutrality Decarbonization Measures in the Transportation Sector processing
. . Explore an analysis of transportation mode choices -
Statistical
A9 ﬁ:;lzesf of transportation mode under the subscription-based fare of public transit, using a .a 1person Nagakute (O @)
existing questionnaire data. processing
. . . Material
A10 Material Synthesis Using Robotic mztzrl_2||555¥12222§;5euSIhgn:g:: tISD:; dg(r)‘;fﬁsr:f :ﬁg synthesis, 1 N kut olo
Systems " . Y I ) quip ’ ysl MI,Robot control person agakute
synthesized materials. programming
Simulation of fundamental properties of spin quantum Quahntu_m
A1 1 [Calculation on spin qubit materials |materials as a basic research for the exploration of néeuca:tzls’ 1person Nagakute (O @)
quantum functional materials. chemistry
An experimental study on group . . .
A1 2 |decision making problems using We run an e.xperlment for group decision making 1person |[Nagakute O
problems using web apps such as oTree et al.
web apps
. Compare and evaluate the performance of the latest
A1 3 |[Survey of causal analysis methods P ) P Python 1person [Nagakute O
causal analysis methods.
. - I Investigate the performance of matrices with special
Al4 Study of highly _efﬂqent Al using structures and their application to machine learning Linear algebra 1person [Nagakute o1 0O
structured matrices '
models (especially neural networks).
Examination of Extraction of The goal is to add and train models based on the vision
A1 5 [Various Information by Improving |language model CLIP to extract a greater variety of Python 1person Nagakute ol O
Vision Language Models information than previously possible.
Examination of Extraction of The goal is to add and train models based on the vision
A1 6 [Various Information by Improving |language model CLIP to extract a greater variety of Python 1person |Nagakute o1l 0O
Vision Language Models information than previously possible.
Robot Control Using Digital Twins Ut|||'ze the digital enwronment' on Nvidia Omniverse to
Al 7 ) : design control systems, then implement these systems Python 1person Nagakute OO0
and Machine Learning X X
in real robots and evaluate their performance.
Validation of Crowd Control by Optimazation and validation of traffic schedule for
Al8 Transportation Scheduling controling human flow during crowded events C++, Python 1person| Nagakute o]0
i . We will identify factors that strongly affect prediction Machine learning,
Building surrogate models using P f Mathematical
Al9 CAE results accuracy of surrogate models and apply the models for optimization, 1person Nagakute (O O]
optimization. Programming
Study on prompt engineering for We study methodology on large language model for
A2 0 [solving combinatrial optimization  |solving job-shop problems which are typical Python 1person Nagakute o1l 0O
problems. combinatorial optimization problems.
Application of mathematical We.W{II c9n5|der th? way to épply mathematical Mathematical
o R optimization to realize a design that balances a close T
A2 1 |optimization to factory equipment ; . - ) optimization, 1person |Nagakute OO
lavout desian layout of equipments in a factory and installation of X
Y 9 passages with high transport efficiency. Programming
Enz\z:frz:t?:atl igd':lﬁahognfgr the The study proposes useful evaluation methods and new Python,
A2 2 ) ) 9 structures by analysing the design information of MATLAB, 1person |Nagakute (O @)
evaluation of vehicle design . . - - .
information. automotive components into matrix information. Linear algebra




2024 Summer internship recruitment theme
@ Research area (Materials)

Toyota Central R&D Labs. Inc.

KOSEN) student, B:Undergraduate student, M:Master's course student, D:Doctoral course student
Number of people

T:National Institute of Technolog

Target students

Basic recruiting
Dat Dat Work
Research theme Research content knowledge Date ate location
required 8/19~ 9/2 T B M D
30 ~13
Carbon dioxide reduction reaction |Synthesis of multi-electron reduced products by Inorganic/Org
B1 : ) ) : ) . 1person [ Nagakute
with molecular catalyst electrochemical CO2 reduction using molecular catalysts |anic chemistry
The intern will engage in fundumental study for HSP
Evaluation of Hansen solubility determination of high-coheisve materials, HSPs of Chemical
B2 [parameters (HSP) for high-cohesive [whicht have never been measured with reasonable . t 1person Nagakute
energy materials accuracy, through physicochemical analyses combined experiments
with data mining.
Ar?alySIS of rheological behavior énd Characterization of flow behavior and microstructure for Chemical
B3 |microstructure on electrode slurries model electrode slurties by advanced rheological method . N 1person Nagakute
for lithium ion batteries Y 9 experiments
Ar}alyss of rheological behavior a.nd Characterization of flow behavior and microstructure for Chemical
B4 |microstructure on electrode slurries model electrode slurries by advanced rheological method i t 1person | Nagakute
for lithium ion batteries Y 9 experiments
. ) Reproduction and verification of the actual electrode
Study on the simulation technology A L L .
R manufacturing process (powder mixing, wet mixing, Computational
B5 |in lithium ion battery electrode coating, drying, press, etc.) using computational technol 1person Nagakute
manufacturing process 'd, aryIng, press, etc. 9 P echnology
techniques
. . Reproduction and verification of the actual electrode
Study on the simulation technology ; . . .
T manufacturing process (powder mixing, wet mixing, Computational
B 6 |in lithium ion battery electrode coating, drying, press, etc.) using computational technol 1person | Nagakute
manufacturing process 'd, aryIng, press, etc. 9 P echnology
techniques
Study of battery pretreatment Study of processing conditions and observation of .
o ) Chemical
B7 |technology to promote battery recovery behavior in battery capacity recovery . " 1person Nagakute
recycling and reuse technology using redox mediator experiments
Electrochemical characterization for Factication of small-5|zed bgttenes of advgnced Batteries with
B8 advanced lithhium-ion batteries electrode materials and their electrochemical thei terial 1person | Nagakute
characterization €ir materials
Optimization of the microstructure |Analyses of resistance in a fuel cell electrode b
B9 primizati crostructure Anatyses of rest ! ) " Y 1person | Nagakute
of fuel cell electrode simulation
B10O Fabrication and analysis of fuel cell Analyses of catalyst ink in fabricating fuel cell electrodes 1person Nagakute
electrodes
Application of machine leaming for Machlrje learning a‘ppheq to the measurement results of Machine
B11 materials analysis materials for electrification to analyze the | . 1person | Nagakute
4 characteristics. earning
Development of predictive Simulate part of the fabrication process using laser heat |Computational
B12 velop predictive imuiate p prication pr using r P 1person [ Nagakute
technology for metal 3D printeing |source for metal 3D printing technology
Development of Microstructure Developlng Fe—bas.ed' alloy pquders, opt|m|za|t.on M|crostrL'Jcture
o technologies of building conditions, and analytical analysis of
B 1 3 [Control for Metal Additive - ) ) . ; 1person Nagakute
. technologeies to realize microstructure control unique metallic
Manufacturing. - )
to metal 3D printing materials
i i ities i i Phase
B14 |Upgrade of aluminum scrap Removal of d|§solved |mpur|t|es‘ in molten aluminum : 1person Nagakute
alloy scrap using thermodynamic approach diagram
Power generation in aluminum Increase of power generation in chemical battery of Battery, Electric
B15 9 . P 9 ) v v, E 1person Nagakute
recycling aluminum scrap and copper ions. circuits
'Improvmg the reliability of bonding Basic research on joining quality by cross-sectional Micro
interface of EV power modules ~ . ) ) ’ -
B16 o . ) microscopic observation of electronic component model polishing, [ 1person Nagakute
Investigation of adhesive bonding samples X
interface of electronic components ples. Microscopes
Improving the reliability of bonding
interface of EV power modules ~ Based on the results of basic studies assuming electronic |Material testing,
B 1 7 |Verification on adhesive bonding components, we will research model verification to Micro polishing, 1person [ Nagakute
mechanism of electronic improve the joining strength. Microscopes
components
Synthesis and Evaluation of Synth‘e5|s, Evaluatpn, anfj Fundamental Investigation of Norganic materials,
B18 Functional Inorganic Particles Functional Inorganic Particles for Enhanced Materials Synthesis, 1person | Nagakute
g Functionality. Materials Evaluation
Numerical simulation of polymer Perform a basic investigation for the development of Contmuym
B19 ) ; mechanics, | 1person Nagakute
flow polymer flow simulation. R
Programming
Synthesis and evaluation of Synthesize recyclable polymers by decomposition under .
) . " - ) ) Organic
B2 0 |physical properties of novel specific conditions, and evaluate their mechanical hemist 1person [ Nagakute
recyclable polymers properties. chemistry
. . Organic
Metal-resin direct bonding with Orgaf"c synthe'5|5. O.f m'etal surfellce treatment agents, chemistry,
B21 ) ) bonding by resin injection molding, and evaluation of - 1person Nagakute
easy dismantling R Materials
tensile strength. . .
engineering




2024 Summer internship recruitment theme
® Research area (Energy, Environments, Mechanical engineering)
Toyota Central R&D Labs. Inc.

T:National Institute of Technolog

Number of people

KOSEN) student, B:Undergraduate student, M:Master's course student, D:Doctoral course student

Target students

Basic recruiting
Work
Research theme Research content knowledge Date Date location
required 8/19~ 9/2 T B M D
30 ~13
Study of measuring the tooth A fundamental study on the optimal lubrication method Mechanical
C1 |surface temperature at high-speed |of high-speed gear will be investigated to measure the . 1person|Nagakute| O o110
) experiments
gear tooth surface temperature of it.
Visualization of carbon neutral fuel |Parts modification /assembly of optically accessible Machine
C2 |combustion using optically engines, and combustion visualization and analysis design, 1person Nagakute| O
accessible engines using a high-speed camera Machining
i i i i Machine
Basic design and production for Machine par’Fs design .usmg CAD/CAE, prgce55|ng and :
C3 manufacturin assembly using machine tools, and functional design, 1person Nagakute| O
9 confirmation of prototypes Machining
i i i i Machine
Basic design and production for Machine parFs design _usmg CAD/CAE, prn_)cessmg and :
c4 manufacturin assembly using machine tools, and functional design, 1person|Nagakute| O
9 confirmation of prototypes Machining
Combustion reaction analysis of Analyzing the combustion reaction mechanlsm of Fuel and
C5 carbon neutral fuels such as ammonia and hydrogen by . 1person Nagakute o110
carbon neutral fuels I ) Combustion
chemila kinetic simulation
Estimation of gas temperature in We will verify the effectiveness of considering physical
o g per laws by comparing and analyzing a model that Thermodyna
engine-intake system using a ) ) ] ) . .
C6 . : combines physics and machine learning and a model mics, Fluid [1person Nagakute OO
model that combines physics and . ) . .
. A composed only of machine learning with gas mechanics
machine learning ) o
temperature in engine intake system as the target.
. Synthesis of electrochemical catalysts, preparation of Electrochemistr
Materials research on . f .
c7 : ) electrodes, electrochemical operation, and product y or Inorganic | 1person Nagakute OO
electrochemical reduction of CO2 )
analyses synthesis
- Synthesis of electrochemical catalysts, preparation of Electrochemistr
C8 Materials research on electrodes, electrochemical operation, and product or Inorganic 1person|Nagakute o110
electrochemical reduction of CO2 ! P ! P Y g- P 9
analyses synthesis
Building an energy management |We will examine energy management systems that Mathematical
C9 |system that takes into account take into account uncertainties in predicted values of optimization, 1person |Nagakute OO
prediction uncertainty energy demand and supply. Programming
i i i i Machine
Screening of adsorbents using By ca_lculatmg a_dsorptlor_1 energy using machme_ ‘
C10 ) ) . learning potential, we will screen adsorbents suitable learning, 1person |Nagakute o]0
machine learning potential i - .
for specific applications. Programming
Study on Electric Vehicle dynamics |Simulation about the Electric Vehicle dynamics control MATLAB
C11 Y n ) Y ; 1person Nagakute O]l 0O
control and power consumption that reduced power consumption Programming
Study on Electric Vehicle dynamics [Simulation about the Electric Vehicle dynamics control MATLAB
C12 Y v ) Y ; 1person|Nagakute o100
control and power consumption that reduced power consumption Programming




2024 Summer internship recruitment theme
@ Research area (Electronics, Biotechonology, Human and Life sciences)

Toyota Central R&D Labs. Inc.

KOSEN) student, B:Undergraduate student, M:Master's course student, D:Doctoral course student
Number of people

T:National Institute of Technolog

Target students

Basic recruiting
Work
Research theme Research content knowledge Date Date location
required 8/19~ 9/2 T B M D
30 ~13
Building a safe experimental Design, implement, and evaluate a monitoring system Electronic
D1 [environment using image that combines image recognition and safety equipment circuits, 1person Nagakute| O
recognition using Raspberry Pi. programming
Building a safe experimental Design, implement, and evaluate a monitoring system Electronic
D2 [|environment using image that combines image recognition and safety equipment circuits, 1person|Nagakute| O
recognition using Raspberry Pi. programming
Data-driven modeling of Create and verify a semiconductor manufacturing
D3 |semiconductor manufacturing process model using various data obtained during the Python 1person Nagakute| O | O | O
process semiconductor manufacturing process.
Evaluation and analysis of silicon Evaluation experiment of basic elements of silicon Physical
D4 - . 4 ) P ) L . ¥ ) 1person|Nagakute| O | O | O | O
photonic devises photonics and analysis of results by device simulation. optics
. . . Dynamic/static performance evaluation of the 3-axis MATLAB
D5 |High-precision 3-axis gyroscope 4 / pertor ) . ! 1person|Nagakute o100
gyroscope for expecting automotive use Simulink
Measuring technology for soil Observation of microwave response underground and Signal
D6 |properties using wireless basic study of measurement technology for moisture processing, 1person|Nagakute OlO|O
underground communication content, EC, etc. programming
Basic studies of biogas sensin To understand the performances of low concentration Materials
D7 ) 9 o "¢ Per ) ) ) . 1person Nagakute o100
devices and systems gas sensors, their basic properties are studied. engineering
Basic studies of human fatigue Basic studies of human fatigue sensing by bio- El.eCtr.onic
D8 - ; circuits, 1person Nagakute [ON O NE)
sensing technology impedance mesurements. Bl .
ectromagnetics
Integrated nanophotonics; Simulation and measurements related to nonlinear Physics
D9 negral P . : y 1person|Nagakute o110
simulation and measurements optics and nanophotonics experiments
Crystal th of GaN b I tigatiti f tal th of GaN using CVD Material
stal gro of Ga apor- nvestigatition of crystal gro of GaN usin .
D10 | grow ¥ vapor vestigati rystal grow using synthesis and | 1person Nagakute o110
phase growth method equipment .
analysis
~ ) ) Develop a brainstorming system involving multiple LLM-
D11 [Co-creation by multiple Al agents based AT agents and validate its effectiveness Python 1person Nagakute o110
- ) ) Develop a brainstorming system involving multiple LLM-
D12 ([Co-creation by multiple Al agents based AT agents and validate its effectiveness Python 1person|Nagakute o110
Evaluation and Modeling of Develop tthnology to automatically mgasure switching o
. o . |losses of high-voltage MOSFETSs operating under Switching
D13 |[Techniques for Switching Losses in ) L ) Lo 1person Nagakute OO
X various conditions. And evaluate and improve the loss circuits
Multi-level Converter
model.
Simulation model building for a Evaluate the electrical characteristics of wide bandgap |Semiconducto
D14 |wide bandgap semiconductor semiconductor devices (transistors or diodes) and build r devices 1person|Nagakute OO
device device simulation models. (transistors)
Analysis of brain activity durin Study the relation between brain activity and visual MATAB
D15 | avsis ol ty g Y ; Y ! 1person Nagakute o]0
video viewing feature of the stimulus. Python
Desi d Simulati f Simulate the behavior of droplets in microfluidi Microfluidics,
esign and Simulation o imulate the behavior of droplets in microfluidic .
D16 Microfluidic Channels channels and design optimal channels. . Fll’“d_ 1person Nagakute O
simulation
Genome mapping and comparative Mapping the genome sequence of mutants and
D17 enomics Pping P performing comparative analysis to search for Bioinformatics 1person |Nagakute OO
9 mutations and structural changes.
Biodi it itori i h . . .
D18 lodiversity monitoring using Environmental DNA analysis Life science |1lperson Nagakute OO
environmetal DNA
Synchronous Analysis of . ) .
Simultaneous analysis of multiple people's Human
D19 |Electroencephalogram and Y pie peop X 1person|Nagakute O1]10
Creativity Electroencephalogram science
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