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[bookmark: data-set-contents]Data set Contents

The dataset consists of 1 compressed archive, named KCM_dataset_IT-BO_20260412_archive.zip containing the full dataset structure:
· 6 “Leg” folders, one for each specimen 
Leg01, …, Leg06 
· Inside each “Leg” folder, text files containing data from femoral kinematics acquisitions under different motion settings and loading conditions
e.g. KCM_Leg01_IT-BO_20250428_LHR-Fx_n_050.txt 
e.g. KCM_Leg03_IT-BO_20250428_LHR-Fy_n_150_My_p_010.txt
e.g. KCM_Leg04_IT-BO_20240220_PHR-passive_rep04.txt
· 1 README file 
KCM_dataset_IT-BO_20260412_README.docx
[bookmark: abstract]Abstract
This dataset contains the experimental measurements used to derive and validate a continuous nonlinear compliance map of the human knee. Data were collected in vitro from six fresh-frozen cadaveric lower limbs using a custom cable-driven loading rig and a stereophotogrammetric acquisition system. For each specimen, tibiofemoral kinematics were recorded continuously across the full flexion range under unloaded conditions and under multiple monoaxial loading cases, including forces along the anterior-posterior, proximal-distal, and medial-lateral directions and torques about the abduction-adduction and internal-external axes. Additional combined-loading experiments are included for validation. The dataset supports the reconstruction of natural knee motion and load-induced deformations as functions of flexion angle, load magnitude, and load direction, and can be used for compliance mapping, multibody and musculoskeletal modelling, model calibration, and validation studies in joint biomechanics.
[bookmark: content-of-the-files]Content of the files:
The dataset contains text files with processed femoral kinematics acquired from six cadaveric lower limbs under different motion and loading conditions. Each .txt file contains the kinematic trajectory of the femur with respect to the tibia after preprocessing and realignment. The specific variables, units, coordinate conventions, and column meanings are found below in this README. Files are organised by leg, motion set, and loading condition. Here some examples:
· file KCM_dataset_IT-BO_20260412_README.docx contains the description of the dataset structure, the adopted file naming convention, the meaning of abbreviations and codes, and general information needed to interpret the deposited files.
· folder KCM_Leg01 contains all data associated with Leg 1. Analogous folders are provided for data related to legs 2 to 6 (“Leg02” to “Leg06”).
· file KCM_Leg01_IT-BO_20250428_LHR-Fx_n_050.txt contains the processed femoral kinematics for Leg 1, collected in Bologna (Italy) on 2025-04-28 (“IT-BO_20250428”), for the loaded, healthy, and realigned motion set (“LHR”) under monoaxial loading condition (a negative force applied to the tibia along the Fx direction with magnitude 50 N, “Fx_n_050”).
· file KCM_Leg03_IT-BO_20250428_LHR-Fy_n_150_My_p_010.txt contains the processed femoral kinematics for Leg 3 (“Leg03”), collected in Bologna (Italy) on 2025-04-28 (“IT-BO_20250428”), for the loaded, healthy, and realigned motion set (“LHR”) under a combined loading condition (a negative Fy force of magnitude 150 N and a positive My torque of magnitude 10 Nm applied to the tibia, “Fy_n_150_My_p_010”). 
· file KCM_Leg04_IT-BO_20240220_PHR-passive_rep04.txt contains the processed femoral kinematics for Leg 4 (“Leg04”), collected in Bologna (Italy) on 2024-02-20 (“IT-BO_20240220”) in a passive motion acquisition (“PHR”). 


[bookmark: file-specifications]File specifications
The dataset consists mainly of plain-text (.txt) files containing processed femoral kinematics for six legs, two motion sets, and multiple loading conditions. These files are encoded in UTF-8 and store numeric data in tab-delimited format, with dot as decimal separator. A documentation file in .docx format is also provided to describe the dataset structure, naming convention, abbreviations, and metadata.
Text data files
· Format: .txt
· Content: processed femoral kinematic data for one leg, one motion set, and one loading condition
· Character encoding: UTF-8
· Field delimiter: tab
· Text delimiter: none
· Decimal separator: dot (.)
Each .txt file contains a numeric table and can be imported directly into common numerical environments. If needed, files can be converted to .csv format using MATLAB, Python, LibreOffice Calc, or spreadsheet software.
Documentation file
· Format: .docx
· Content: human-readable documentation describing dataset organisation, file naming rules, abbreviations, and metadata
Compressed archive
If the dataset is deposited as a compressed package:
· Preferred format: .zip
· Content: complete dataset folder structure, including data files and documentation
Notes on reuse
· Filenames were standardised to make each file self-descriptive and to include the main metadata directly in the filename.
· Data files were kept in plain text format to maximise long-term accessibility and interoperability.
· The README file should be consulted before reuse, as it explains the meaning of folder names, abbreviations, load-condition codes, and leg identifiers.

[bookmark: methodology]Methodology
The dataset contains processed tibiofemoral kinematics acquired in vitro from six fresh-frozen lower-limb specimens mounted on a force-controlled, cable-driven loading rig. Knee motion was measured using a stereophotogrammetric system with bone-fixed trackers on the tibia and femur during continuous flexion up to approximately 140°. For each leg, an unloaded condition was first acquired under a baseline compressive load of 50 N to estimate the natural knee motion.
For each leg, one baseline unloaded trial was acquired to represent natural knee motion.  Additional acquisitions were then performed under monoaxial external loads, including forces along the anterior-posterior (AP), proximal-distal (PD), and medial-lateral (ML) directions, and torques about the abduction-adduction (AA) and internal-external (IE) axes. Legs 1 to 3 also include combined-loading conditions used for validation. Folder and file names identify the leg, motion set, acquisition date, and loading condition.
Before deposition, the data were processed and realigned. Translational components were scaled to account for inter-subject dimensional differences, using femur volume as scaling reference. A registration procedure was then applied to reduce variability related to anatomical reference-system definition, by aligning the natural motion of each leg to that of a selected reference specimen. The same registration was subsequently applied to the corresponding loaded trials.
 
[bookmark: list-of-variables]List of variables
The deposited .txt files contain processed femoral kinematics with respect to the tibia. The 6 motion components are stored in the files in ordered, separated columns as follows:
· FE: flexion-extension angle, in degrees (deg)
· AA: abduction-adduction angle, in degrees (deg)
· IE: internal-external rotation angle, in degrees (deg)
· AP: anterior-posterior translation, in millimetres (mm)
· PD: proximal-distal translation, in millimetres (mm)
· ML: medial-lateral translation, in millimetres (mm)
The motion setting associated with each file is encoded in the filename rather than stored as a column variable. The following abbreviations are used:
· LHR: loaded, healthy, and realigned motion set
· PHR: passive, healthy, and realigned motion set
The loading condition associated with each file is encoded in the filename rather than stored as a column variable. The following abbreviations are used:
· Fx, Fy, Fz: external force components applied to the tibia along the anatomical axes
· Mx, My: external torque components applied to the tibia about the anatomical axes
· p, n: positive and negative loading direction
· Numerical values following load codes indicate the load magnitude
· forces in newtons (N)
· torques in newton-metres (Nm)
e.g. In the filename:
KCM_Leg01_IT-BO_20250428_LHR-Fy_n_150_My_p_010.txt
The encoded loading condition indicates:
· Fy_n_150: negative force along the Fy direction, magnitude 150 N
· My_p_010: positive torque about the My axis, magnitude 10 Nm

[bookmark: notes]Notes

· The dataset contains processed and realigned kinematic data, not raw motion-capture or raw tracker data.
· Some motion sets may contain repeated acquisitions, identified by the suffix “repXX”.
· The naming convention was standardised to make each file self-descriptive and consistent across the whole dataset.
· Loading conditions in this dataset are expressed as external forces applied to the tibia rather than to the femur. By action-reaction equivalence, the corresponding force acting on the femur has identical magnitude and opposite sign. Thus, the deformation associated with a positive 50 N force applied to the femur is represented here by a negative 50 N force applied to the tibia.
