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Individual and behavior tracking using machine learning: Current status and challenges

Organizer: Shinya Yamamoto (C01/Kyoto University)

Session Abstract:

In recent years, automatic tracking technology has been actively incorporated into
behavioral analysis. However, technological development is progressing rapidly, and various
tools are being released. Even for experts, it is difficult to keep up with such rapid advances.
For those who are considering introducing such technology, it is not easy to understand which
tools to use and what they can (and cannot) do. Therefore, the purpose of this session is
twofold: first, to facilitate the sharing of the advantages and disadvantages of each tool among
researchers who are already using automatic tracking, and second, to provide useful
information for researchers who have not yet utilized automatic tracking but are considering
its adoption. Presenters will not only introduce case studies of tool implementation but also

candidly discuss the strengths and weaknesses of each tool.
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Towards Representation Learning for Behaviors beyond Pose Estimation

Takatomi Kubo (Nara Institute of Science and Technology)

Understanding and quantifying behavior is crucial for phenotyping in biological and
medical research. While pose estimation methods like DeepLabCut (DLC) provide structured
representations of animal movement, they struggle with occlusions and rapid motion. We
integrated TAPIR with DLC to enhance robust pose tracking, improving continuity and
reducing missing key points. Furthermore, we apply CEBRA to refined pose sequences to
learn behavioral representations, facilitating computational phenotyping. Preliminary results
showed that our method significantly improves tracking performance, providing a foundation

for structured and interpretable representation learning of biological dynamics.
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DeepLabCut in Practice: An Introduction and Guide to Systematization

Toshiyuki Ozeki (Rikaenalysis Corporation)

This presentation will introduce efficient development methods for creating Al models
using DeepLabCut, along with a case study of a self-developed system that overcomes
location-related challenges.

Regarding development methodologies, we will cover Al model creation, subsequent
inference utilization, and methods for maintaining and improving inference accuracy. We'll
also highlight common pitfalls encountered with current DeepLabCut implementations,
discuss the status and future direction of DeepLabCut development in our lab, and provide
essential insights to know before implementing markerless motion capture using Al, including
DeepLabCut.

For systematization, we will present a real-time monitoring example where the Al model
is hosted on the cloud. We'll also explore the benefits of an agile development environment
that combines cloud and local resources, integrating daily monitoring with continuous model

improvement.
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YORU:behavior detection with object-based algorithm for real-time closed-loop feedback

Hayato M Yamanouchi (Nagoya University)

The emergence of machine learning-based behavior analysis has brought transformative
changes to ethological research. However, analyzing social interactions—such as aggression,
courtship, and parental behavior—remains challenging, particularly when multiple
individuals were tracked simultaneously. To solve this challenge, we developed a novel
behavior analysis tool, YORU, which leverages object detection algorithms to directly analyze
animal morphology and appearance from video frames. Unlike conventional pose estimation
approaches, YORU detects animal behaviors as "behavioral objects" to classify actions based
on visual features. We validated YORU across a wide range of species, from vertebrates to
insects, and demonstrated its high accuracy in identifying diverse social behaviors.
Furthermore, we integrated YORU into a real-time analysis and intervention system, enabling
closed-loop neural manipulations during courtship behavior in fruit flies. Our results show
that YORU can operate robustly even under complex conditions such as overlapping
individuals and variable orientations. We propose YORU as a powerful and scalable tool for

the study of social behavior, with potential to accelerate discoveries in ethology.
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Animal tracking for drone videos

Tamao Maeda (The Graduate University for Advanced Studies)

Despite advances in deep - learning based automatic tracking, most animal tracking from
drone imagery remains at the methodological stage and has yet to be widely applied in practice.
This gap likely stems from several challenges: drones are constantly in motion, the target
animals occupy very few pixels in the image, and the background scenes are highly complex.
In this study, we introduce our challenges to track groups of feral horses in Serra D'Arga,
Portugal and Cape Toi, Japan captured by drone. After testing several approaches such as
UAV Tracker (based on YOLOv3) and SLEAP, we are currently developing a tracking method
using YOLOv11, Oriented Bounding Boxes (OBB), and DeepSORT. To eliminate the
influence of drone movement, we also apply Structure from Motion (SfM) techniques to
estimate the motion of both the drone and the camera from background features and then

project all individual tracks onto an absolute world coordinate.
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Motion Capture in Humans: On Marker Type/Markerless, Multiple Person Data

Hideaki Kawabata (B02/ Keio University)

The measurement of human motion has been studied extensively using motion-capture
devices. However, the recent development of markerless measurement and analysis software
has made it possible to easily analyse detailed movements. In this presentation, we will
compare these two methods, as well as comparing the expressions in demonstration
experiments involving one person and multiple people. Additionally, we will present our

findings on the body movements of two individuals during a recent musical performance.
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“Individual and Society” or “Practice and System”

Hideyuki Onishi (B01/Doshisha Women's College of Liberal Arts)

Session Abstract:

In the social sciences, a long-standing and significant theoretical challenge involves
understanding and explaining sociocultural phenomena: should they be analyzed through
individual practices or through social systems? This tension—often framed as the debate
between methodological individualism, represented by Max Weber, and methodological
holism, represented by Emile Durkheim—continues to shape disciplinary discussions. This
session addresses this theoretical issue by focusing on human cognition as it relates to cultural
behavior and decision-making, drawing on both ethnographic and ethnohistorical research.

In particular, we explore the interplay between individual practices and social systems,
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critically examining the methodological possibilities and limitations of analyzing human
cognition and decision-making from both perspectives. Ultimately, this session proposes a
theoretical approach that seeks to transcend the unnecessary opposition between
methodological individualism and holism and highlights how human cognition regarded as
“Materia-Mind” is constructed through the mutual constitution of individual practice and

social system.
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The practices of hunting and gathering and/or the bodies of hunter-gatherers:

a demographic anthropological analysis

Shingo Odani (B01/Chiba University)

Classical anthropological studies have long reported that population growth tends to
rise when formerly nomadic hunter-gatherer groups transition to sedentary living. Such
observations have often been used to support broader inquiries into human history, such as
why humans began practicing agriculture. In contrast, contemporary hunter-gatherers do
not live as reflections of prehistory. They live within global systems and display distinctive,
often paradoxical demographic patterns. This study examines the disjuncture between
academic thematization and ethnographic reality, and between bodily presence and lived
practice, by integrating ethnographic descriptions with demographic analysis. Focusing on
the Orang Asli groups in Peninsular Malaysia, this study highlights a demographic paradox:
while the physical population is increasing, their subsistence practices, language use, and

cultural identities are simultaneously in decline.

14



REICHEINE FART 47— 3 v OBGRE
UiE 77 (BO1,/ HEHEKRE)

DO Tl BRI D b LI N R 2 MiET 2 WX Z /R L7, 74 Y
77-7137Ci5TE%EXW%KKTJ@%ﬁﬁﬁ’%mf\mﬁ%:v4%~&u

Ficd 2 B oiGniciEHT 2, 9. % okl & & o i@ o & 2
T2, ZZ0ZOMEORWONGEZBET L. BIWOFTEIC» b 5 RIGENGFERR G
HFIC o TW3 2 & 2ifERT 3
Z IO RERIC X 2 BHFAE (P H AR 2 I 2 =T 4 BT B TR EEH)
DRIGENEZERZZBL T, KEDHBICE T2 VAT 47—y a voRECRO NS
EHDOEFTOD W EETHRT 5, Z2nid, EI NS b DDOYEIC iofiﬁ%éné N AR
TAT—vavigEzd, COEITOD VL., TBRKER ofGaerhicidinsr~y
ST HIRORIEEA DR L BN TEZ B, FETRACZDERELTHOT, #ElICD
Bx5 52w [BRKRA) oEmic X2 BEDO—HlZR L 72\,

A relationship of domestication conditioned by the possibility of the animal’s escape

Hiroshi Kondo (B01/Tsuda University)

This presentation centers on anthropological exploration of relationality by focusing on
the relatively underexamined concept of modes of relationship in Philippe Descola's
theoretical framework developed in Beyond Nature and Culture. We will first summarize this
framework and explain how the concepts fit within it. Then, by reassessing the use of the
concept in the argument, we find several ethnographic observations on animal domestication
serve as key sources of inspiration. From there, our discussion moves on to an ethnographic
analysis of pig domestication among the indigenous people in Eastern Panama, based on the
researcher's fieldwork. This context reveals a distinctive form of domestication; one
characterized by the constant possibility of the animal’s escape. By placing this ethnographic
case in dialogue with the concept of modes of relationship and related arguments in
Amazonian ethnographies. This exploration will guide us on how to apply the concept of
modes of relationship, which is defined as the factors that orients actions and may contribute

to their institutionalization.
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The Circulation of Cowries in the Upper Volta River Region of Inland West Africa in the
Early 20th Century: A Consideration of the Materiality of Money

Seiji Nakao (B01/Kyoto University)

This presentation examines the use of cowries as money in the Upper Volta River region
of West Africa, with a particular attention to the changes they underwent following the
introduction of colonial currencies in the early 20th century. It highlights the materiality of
money by focusing on cowries as physical objects whose meaning and value were shaped
through circulation and exchange.

In the specific regions of West Africa, cowries - especially Monetaria moneta from the
Maldives - were imported via trans-Saharan trade by at least the 11th century and had come
into widespread use as currency by the 14th century. From the 15th century onward, M.
annulus cowries from the East African coast entered the region through European maritime
trade and flowed further into inland areas.

After the British and French conquests of the inland regions in the late 19th century, the
French colonial administration mandated tax payments in colonial currency, which disrupted
the exchange rates of cowries. This presentation explores how the circulation of cowries
during this transitional period reveals the materiality of money by examining the movement

of cowries during a period of upheaval.
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A tree of the dead and a place of a mind

Yumi Tanaka (B01/Hokkaido University)

This presentation aims to present an anthropological perspective to the question on the
location of the mind within the framework of materia-mind co-creation, through the karsikko
of the dead -a tree inscribed to mark the deceased in eastern Finland. The karsikko is part of
a ritual practice among Lutheran communities, traced back to the 16th century. Although the
custom has almost faded today, this study draws on fieldwork with a family that still maintains
a karsikko, focusing on the ongoing interactions between the tree, the dead, and the living.
While the karsikko may be considered a “thing” in material terms, it is not regarded as merely
an object. Once marked, the tree comes to bear the presence of the dead, appearing as an
existence that oscillates between tree and person. In dialogue with the overarching themes of
the materia-maind, the karsikko invites us to reconsider how to think about the mind. This
presentation argues that cognition and thought do not emerge solely from within the human

in human cognition.
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The Co-creative Relation between Body Politics and Objects in Ancient Maya

Civilization
Kenichiro Tsukamoto (Okayama University)

This study aims to elucidate the role of materiality in the political landscape of the ancient
Maya civilization through a comparative analysis of artifacts, utilizing high-precision 3D
scanning and compositional analyses. Materiality in politics involves the co-creative relation
between body politics and objects in the negotiation of power, in which their interactions
create values and symbolic ties that shape and reshape human experience and perception.
Traditional artifactual analysis in Maya archaeology has primarily relied on typological
classifications without thoroughly examining complete assemblages. Excavations at the Maya
archaeological site of El Palmar, Mexico, have yielded rich artifactual assemblages from
different elite residential contexts, including those of the royal family, court nobles, and
outlying elites. This year I will use a high-resolution 3D scanner to digitize those complete

and semi-complete vessels to constitute basic data.
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The Social Mind of the Jomon People: Ontogeny and Cultural Evolution in Art,

Education, and Law.

Juko Ando (Keio University)

The Jomon period in Japan, evolving gradually over millennia in relative isolation, offers
a unique window into cognitive archaeology. Its extended cultural continuity—evident in
pottery, clay figurines, woven baskets, lacquerware, and plant-use practices—reveals stepwise
technological and social innovations unaffected by external influences. This study examines
shifts in societal cognitive abilities and their impacts on material culture production, forest
management, and botanical knowledge accumulation through four interdisciplinary
approaches:
1. Flame-style Pottery Techniques
Experimental verification and mathematical modeling of skill transmission processes in highly
standardized flame-style pottery (Educational Psychology/Behavioral Genetics).
2. Woven Baskets & Ecological Adaptation
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Examination of changes in vegetation and plant resource management from material plants
and weaving techniques of woven items such as baskets (Archaeobotany).
3. Clay Figurine Complexity
Evaluating social cognitive abilities through quantitative assessment of three-dimensional
representational skills in dogu production using developmental and clinical psychology
approaches(Developmental and Clinical Psychology).
4. Social Norms & Knowledge Systems
Inference of how social norms underpinning environmental knowledge and resource-use
systems were formed (Legal Studies).

By integrating material culture analysis with cognitive science, this research illuminates
how incremental cognitive advancements drove sustainable coexistence with ecosystems in

pre-agricultural societies.
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Classification and Clarification of the Value of Stone Materials in Mesoamerica

Yuta Chiba (Okayama University)

This study aims to elucidate what characteristics of each stone were valued by
Mesoamerican people in the pre-Hispanic and the early colonial periods. When used as
materials for tools or construction, people recognized value in the physical properties of the
stones. In contrast, when used as ornaments, pigments, or mirrors, value was attributed to
their external features. Furthermore, in contexts such as religious practices and economic
activities, value was derived from cultural factors, including symbolic meanings within a given
belief system or the rarity of the material. In some cases, the unique properties of the stones
themselves—such as emitting smoke or having preservative effects—were also regarded as
valuable. Based on case studies of stone usage in Mesoamerica, this study classifies and
articulates the various forms of “value” attributed to different stones. This research focus on
the interactions between humans and materials, such as how humans may have either
consciously “preferred” more valuable stones or been unconsciously “guided” to select them

due to their perceived value.
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Development of methods for reproducing gaze tracking and 3D heat maps when

viewing potteries using HoloLens2

Haruhiro Fujita (Niigata University of International and Information Studies)

MR (Mixed Reality) technology, which projects virtual images onto the human retina,
can reproduce and visualize life-sized virtual images (holograms) within the real space
surrounding the viewer. This allows users to approach and view potteries, removable cultural
properties, from any angle as if they were exhibits. HoloLens2, one of the MR devices, is
equipped with built-in eye sensors that enable gaze tracking and voice recording. Using the
advanced visualization sensor technology of HoloLens2, we measure human responses to
movable cultural properties. A Unity application was developed using Visual Studio 2022 to
output in real-time the xyz coordinates where the line of sight intersects the surface of the
object, and to generate gaze footprints, fixations, and heatmaps on the 3D object of the target
item during post-processing. Gaze heatmaps and impression texts will be collected as training
data for deep learning models, targeting 136 participants interacting with 85 earthenware and

8 clay figurines at our university.
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Exploring the origin of ritual sacrifice and war in the ancient Andes:

bioarchaeological analyses of human remains

Tomohito Nagaoka (Aomori Public University)

The target of this study is the trauma in the human remains from the ancient Ands. The
purposes of this study are to describe the types, frequencies, locations, severity, presence of
healings of the trauma, to explore the direct evidence of violence in the human remains, to
reconstruct the life history patterns of the victims, and finally to explore the origin of violent
behaviors and their relationships with socioeconomic conditions and climatic changes in the
Andes. Using the transdisciplinary analyses of bioarchaeology, this study aims to reconstruct
new Andean Civilization from the perspectives of ritual sacrifice and war. This study described
the cranial trauma on the human remains from the Santa Delia site (1200-1532CE) in
Cajamarca, Peru and revealed some interesting results: (1) the traumatic injuries were
concentrated on males alone, (2) some of them were lethal because of the lack of healings,
and (3) the Santa Delia site lacks defensive architectures that were often detected in the

contemporary sites in other areas.
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Deciphering the formation and growth of Sicdn City through the interwoven

relationships of humans, non-humans, and events

Go Matsumoto (Yamagata University)

The subject of this study is Sican City, an urban archaeological site located in the northern
North Coast of Peru. Previous studies on urbanism in the Central Andes have largely followed
a binary framework, categorizing cities as either pilgrimage-ceremonial centers or oikos
settlements. The Sicdn City, however, does not fit neatly into either category: it was neither a
site solely dedicated to temporary pilgrimages and ritual activities nor merely an extension of
elite residences. In order to understand its formation processes, it would be essential to
comprehensively examine the city from a broader perspective and to considers a diverse range
of actors beyond the binary elite/non-elite distinction. This includes not only human agents
but also non-humans and phenomena, all of which played an active role in shaping urban
dynamics. This study emphasizes the technological innovation of advanced metallurgy during
the Sicdn period, analyzing the co-creative relationships woven by humans, non-humans, and
events. By doing so, it aims to elucidate the processes of Sicdan City’s formation, development,

and decline while proposing a new interpretative model for understanding its urban dynamics.

25



SRS 4 v Rick 28Rk :
TAT AT AVICEBITS e  LEYORTEERE

Bl B () 7+ A= T REFEY AN—H A4 PR ML)

ARRRLZ—=Tld, AF¥FvaobRETTAT4 74 (FEI6 1~550 4F) Kk 3 Al e
Y OMAER ZHTHES 2 72010, BE REHHESIN 2 v COERY A = v X %2IGH
T AR A RE L £ 9, HRICE T 2 KBERRBIGEZEOREF L LT, AT7v v
7 ME, BB X A4 T OTEER CIT b N 7 AL R BT OIREZIC T S - B AREURE & |
[HEDHEY I Iy F] TOMVYALVATRAINEZELN B TH oL DN STH
HIHREZELCAMESYOMHEERS D X 5 KB L 22 %2EY 3. Bk
AN & B O EAF %2 RS 2 7- 0 OPPER R BE L 72 0 £ 9, &, RERM
& (8¢ - #), aDNA., BEERBERBE 2 & EE O~ FF i A H %@ L.

AN & DBREZ &L, BYoAERZHRT 2, chboT7T—Xick), e -8, &
KU OYE MR & OO FEEER. 1721, tE2W). B X ORI 2 BfR 0 LR % £k
T 5,

Indigenous science in animal manipulation:

exploring the intersection of humans and animals at Teotihuacan

Nawa Sugiyama (University of California-Riverside, Okayama University)

The poster introduces the proposed research theory on how to apply indigenous science
through rigorous archaeometry techniques to investigate human-animal interactions at the
ancient city of Teotihuacan (1-550 AD), Mexico. As a representative example of mass
landscape modification in the New World, the project will explore how human-animal
interaction through two ritual encounters as food in mass feasting deposits at a palace-type
administrative complex and as ritual offerings deposited in an ancient tunnel beneath the
“Feathered Serpent Pyramid”. The animal body will be the material conduit through which
human-animal interactions are reconstructed. Multiple archaeological and chemical
techniques, including zooarchaeology, stable isotopes (light and heavy), aDNA, and
radiocarbon dating, will re-animate the animal’s life history, including their relationships with
humans. This data will allow us to reconstruct the dialectical, agential, social, and co-creative

relationship between humans, animals, and the surrounding material world.
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Understanding of spatiotemporal variability of people’s sense of seasons in Northeast

Asia by “social seasonal sensing”

Nagai Shin (Japan Agency for Marine-Earth Science and Technology)

Our research questions are following: (1) How and why did people acquire the sense of
seasons in a certain place?; (2) How does the people’s sense of seasons change under climate
change? In this poster presentation, to resolve these questions, we will explain our advocated
approach: "social seasonal sensing", which analyzes the spatiotemporal variability of people’s

interests on the Internet (search engine statistics).
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Exploring the Co-creating Ethnography of Materials and Minds in the Traditional
Craftmanship on the Silk Road

Takuya Soma (WASEDA Institute for Advanced Studies)

This study elucidates the cognitive structure of the cognitive co-occurrence (minds)
surrounding objects (materials), including taboos and beliefs derived from oral history and
folklore, as well as the gender, ethnicity, and regionality differences concealed in craft culture
from Central Eurasia's agricultural, animal herding, and hunting practices. In addition to
flourishing in different locations along the Silk Road, artisan cultures and distinctive patterns
served as a sort of "identification code" that indicated and also became agencies that engaged
the mental co-occurrence of gender disparities and regionality=ethnicity. Three typical Silk
Road composite crafts were chosen for this study as indicator material cultures: (1) yurts and
horse bridles; (2) embroidered and dyed woven textiles; and (3) bread ovens and cooking
implements. This study explains the semi-lattice structure (multiple derivative type) of
cognitive occurrence of 1) ethnic identity, 2) gender, and 3) narrative that effect on the "mind"
of materials that are deeply integrated into the lifestyles of farmers, herders, and hunters, as

the "ethnography of co-creation of materials and minds".
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The origin of color categories:

Exploring the diversity of color perception through natural scenes and language data

Keiko Sato (Kagawa University)

Does the origin of color categorization stem from external characteristics—that is, the
structure of the physical color environment? This study tackles this question computationally
by utilizing large-scale sampling of the physical color environment and a dataset of color-
naming responses. If humans construct unique perceptual color spaces based on their visual
environment, then the chromatic structure of natural scenes may influence not only the
culture and industrialization of a given region but also color perception and categorization.
Focusing on 110 non-industrialized languages, this research analyzes the statistical color
information extracted from natural scenes worldwide using Google Street View images in
combination with basic color category data from the World Color Survey. Through this
approach, we aim to determine whether the origin of color categorization is rooted in the
external environment and to gain a theoretical and computational understanding of the

process of color perception acquisition from a new perspective.
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Interpreting the representation of paintings through co-creation Al of material and mind

Takahiko Horiuchi (Chiba University)

This study aims to focus on the role of painting in human history and clarify the process
and mechanism of "Co-Creation of Material and Mind" from the scientific perspective of color
and material appearance in painting. A foundation has been established for a comprehensive
understanding of the multilayered roles of paintings in the fields of art history, cultural
anthropology, archaeology, social history, and religious studies. In engineering, technologies
for recording, analyzing, and preserving paintings have been developed from the perspective
of cultural heritage conservation. However, these have not been discussed in an integrated
manner, integrating each area of research and the period from ancient to modern times. This
study will be the first in the world to use the applicant's achievements and experience in image
engineering to explore an integrated understanding of the co-creation of the material and
mind with respect to paintings in the material-mind domain. By constructing a "co-creation
Al of material and mind" using the vast amount of painting data scattered in the cloud
worldwide, this study aims to clarify the laws governing the background of the relationship
between the material properties of paintings from each era and the human body, brain, and

mind.
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Tool Making and Musicality in Drumming Displays of Chimpanzees

Yuko Hattori (Kyoto University)

Music is a universal communication in humans and has played a critical role in
strengthening social cohesion across cultures. Among its various features, the rhythmic and
temporal structures of music are thought to have more ancient evolutionary origins than
melody, potentially shared with non-human great apes. Recent studies have revealed that
chimpanzees produce auditory displays exhibiting features similar to human music, such as
isochrony, and that these displays become more effective when tools are integrated. However,
little is known about the underlying cognitive mechanisms that generate such temporal
structures or about the processes by which external objects are incorporated into these
displays. In this study, I investigate the rhythmic and sequential characteristics of auditory
displays in captive chimpanzees, focusing on elements of musicality shared with humans, the
effects of tool use, and potential evolutionary pathways. Through behavioral observations as
well experiments, [ explore how chimpanzees construct temporally structured expressions and

what this may suggest about the evolutionary roots of musical behavior in humans.
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Determinants of Cultural Evolution:

Modeling the Patterning of Sequential Signals in Birds and Humans

Kazuo Okanoya (Teikyo University)

Cultural evolution progressively reshapes initially variable skills or artefacts into regular,
convergent patterns as they spread across individuals and generations, underpinning language,
music and birdsong, yet the individual-level mechanisms remain poorly understood. We
hypothesise that convergence arises from the dynamic interplay between motor constraints
on signal producers and sensory constraints on receivers, and that adjusting either constraint
can tip cultural trajectories toward convergence or divergence. To test this, we will manipulate
vocal-learning plasticity in songbirds and follow the resulting long-term changes in song
culture, while parallel serial-imitation experiments in humans will introduce selective
perceptual or motor limitations and monitor how transmitted patterns stabilise or deviate.
Showing that specific sensorimotor constraints direct cultural evolution will clarify its
biological roots and inform predictions about how modern technologies that radically extend

human perception and action may reshape future cultural dynamics.
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Evolutionary Significance of Adolescence: Exploring the Biological Foundations of

Civilization through Comparisons with Great Apes

Tomoyuki Tajima (Tamagawa University)

This study compares behavioral and social development during the extended immature
period—equivalent to human adolescence—in long-lived hominid primates, particularly
orangutans. Although adolescence has traditionally been considered a uniquely human stage
morphologically, behaviorally it involves an expanded moratorium on reproduction, during
which individuals form non-kin social networks and engage in extensive social learning to
acquire essential knowledge and skills. Orangutans share a similarly prolonged immature
period; using long-term observational research data, we analyze age-related changes in their
social networks, interactions with conspecifics, and developmental benchmarks. Specifically,
we employ social network analysis and behavioral coding to assess how juvenile orangutans
build relationships beyond kin groups, allocate time to play and exploration, and defer
reproduction. By examining these developmental trajectories, we aim to clarify the
evolutionary significance of extended immaturity. Ultimately, this comparative approach seeks
to uncover the evolutionary foundations of the social developmental processes that foster
“humanness,” shedding light on how prolonged juvenile stages underpin complex social

behaviors and adaptive flexibility across Hominidae.
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Genomic Information and Cultural Evolution: How to decipher the biological

basis of innovation orientation from artifact archaeological materials
Makoto K. Shimada (Fujita Health University)

My research focuses on the relationship between glutamine repeat polymorphisms —
which increased human diversity compared to other apes — and behavioral and personality
diversity in the human population.

In participating in Materia-Mind, 1 plan to explore the connection between the biological
basis of technological innovation and cultural diversity within the human population.

In this presentation, I hope to have an open discussion about shaping and modifying the plan
based on participants' diverse backgrounds as [ begin planning.

To this end, I will introduce the types, accuracy, and future possibilities of predicting
personality traits using current genomic data. I will also introduce the archaeological
phenomenon that led to the design of the study and lead a discussion on suitable features of
archaeological artifacts and handicrafts that can be used to measure "innovation-oriented

culture" and "tradition-following culture.”
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An innovative quantitative analytical method for three-dimensional morphological

properties of archaeological artifacts

Koji Noshita (Kyushu University)

Recent advancements in measurement technologies and their widespread use have
lowered the barriers to acquiring three-dimensional morphological and texture data on
archaeological artifacts. Although such progress facilitates data acquisition and collection,
quantitative analyses of 3D data are still limited in archaeology. In most cases, they rely on
subjective assessments, simple measurements, and two-dimensional morphological analyses.
There is a significant gap given that archaeological artifacts exhibit complex three-
dimensional morphological and textural variations. In this project, I aim to establish a three-
dimensional morphometric analysis method based on spherical harmonic functions to
characterize morphological and textural features quantitatively. Moreover, I attempt to

connect these quantitative characteristics to archeological insights.
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Exploring an evolutionary model using new LiDAR maps of Ancient Monte Alban

Saburo Sugiyama (Arizona State University)

A field survey started in April this year in Monte Alban, one of the oldest mountaintop
cities in Mexico, to complete a new LiDAR map of the entire city, including the surrounding
hills. Based on the results of previous research in the 1970s, we aim to construct a novel
evolutionary model by analyzing surface pottery collected on site and city maps that reflect
landscape elements and architectural data.

Monte Alban, the center of the Zapotec's complex hierarchical society, consists of a

nn "n

central facility, a ceremonial plaza, ""palaces,"" varied administrative facilities, ball courts, and
an astronomical observatory. In this study, based on detailed artificial landscape and
architectural maps of Monte Alban, we use an archaeo-astronomical program to detect the
celestial and spatiotemporal cognition, worldview, and calendar of the leadership group, and
conduct empirical research on the city's creation mechanism. We will explore the reasons for
the creation of the mountaintop city and the history of its subsequent social transformation
from the perspective of the transmission and control of information related to indigenous
astronomy, calendar, and spatiotemporal cognition, while intertwining it with the actual state

of the power structure (royalty). We will introduce the initial status of the research.
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