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Abstract—This paper presents a number of concepts related 

to benchmarking and evaluation of grasping and manipulation. 
A set of “Objects of Daily Living” based on a review of 
common domestic objects for manipulation as identified from 
sources in the literature is put forward, along with the physical 
properties of sample objects in those categories. Next, an 
experimental evaluation of the coefficient of static friction 
between these objects and a number of common household 
surfaces is performed. A key failure mode in unstructured 
object grasping occurs when the manipulator applies large 
contact forces that move the object out of grasp range. These 
results therefore give insight into the likelihood of a target 
object remaining in place to be successfully grasped in the 
presence of contact forces from the robot arm. This paper also 
presents a new classification of the Activities of Daily Living 
(ADLs), putting forth a standard categorization for the 
application of robotics in human environments. These topics 
and results have a number of uses related to benchmarking and 
performance evaluation in robotic manipulation, assistive 
technology, and prosthetics. 

I. INTRODUCTION 
S robotic grasping and manipulation moves closer to 
practical implementation in human environments, it has 

become clear that quantitative metrics for evaluating 
performance in the presence of uncertainty must be 
developed. However, the large variability in the types and 
specifics of the grasping and manipulation tasks that can be 
performed by robots in domestic or workplace settings, as 
well as separating hardware performance from software-
related factors (e.g. planning and control), makes creating 
absolute and translatable measures difficult. 

This paper is the first in a series of planned papers related 
to benchmarking for grasping and manipulation and 
contributes to the topic in a number of ways. First, we create 
a new sub-classification of the Activities of Daily Living [1, 
2] for the application of robotics in human environments, 
putting forth a standard categorization that allows robotic 
tasks to be discussed in terms of the analogous human tasks 
and their hierarchal classifications.  

We then put forth an extensive list of “Objects of Daily 
Living”, collected from key publications in the literature of 
the fields of robotics, prosthetics, and occupational therapy. 
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These objects are categorized according to the most relevant 
Activities of Daily Living subcategory and the mass and 
dimensions of representative examples are given. This 
collection of common objects for grasping and manipulation 
in human environments can be referred to by researchers 
seeking to select a standard set of objects for testing and 
evaluation or a means of relating objects to a standard 
Activity of Daily Living category, and vice-versa. 

Finally, we experimentally determine the amount of 
contact force required to displace those objects on a variety 
of common household surfaces. In unstructured human 
environments, the uncertainty inherent with imprecise 
sensing of unknown objects typically leads to a poor model 
of target object geometry and position/orientation. This poor 
object model leads to positioning errors of the robot 
manipulator arm and/or finger placements, which, in turn, 
can lead to large forces being inadvertently applied to the 
target object, potentially displacing it such that it is out of 
grasp range.  

One measure of grasping performance in unstructured 
environments, therefore, is the magnitude of force applied to 
a target object during acquisition [3, 4]. If the horizontal 
component of this force exceeds the frictional force between 
the object and the surface it rests on, the object will be 
moved from its resting position, often causing the grasp 
attempt to fail. A table of experimentally-determined 
frictional properties for a large number of common objects 
and surfaces allows the researcher to predict whether target 
objects will move under certain grasping conditions, as well 
as a means to evaluate hardware, sensing, and/or algorithm 
performance. This information will also prove useful for 
simulation environments (e.g. [5-7]), as well as in 
developing grasp and planning databases [8], allowing for 
hardware designs and planning algorithms to be evaluated 
against a large number of target objects. A more precise 
estimate of the coefficient of static friction between an 
object and surface will add fidelity to simulation results, 
improving translation to real-world applications.  

We begin this paper with a discussion of the Activities of 
Daily Living and the proposed sub-categorization. We then 
introduce the concept of “Objects of Daily Living”, a 
collection of common household items associated with the 
Activities of Daily Living. We review the associated 
literature and put forth an extensive list of objects identified 
as common and/or important in domestic environments, 
including the physical proportions of common embodiments 
of the objects. Lastly, we present an experimental study in 
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which we determine the frictional properties of these objects 
on a number of common household surfaces in order to lend 
insight into the likelihood of the objects being successfully 
grasped in the presence of the uncertainty inherent with 
manipulation in unstructured environments.  

II. ACTIVITIES AND OBJECTS OF DAILY LIVING 

A. Activities of Daily Living 
Many fields related to occupational therapy, 

rehabilitation, and gerontology use the term “Activities of 
Daily Living” (ADLs) in evaluating the ability of a patient 
to perform self-maintenance and other daily tasks crucial for 
unassisted living [1, 2, 9-13]. The term is generally used 
broadly and qualitatively. Many different sub-categories of 
the ADLs have been proposed to classify an individual’s 
level of independence, including Physical Self-Maintenance 
(PSM) [9], Activities of Daily Living (ADLs) [1], 
Instrumental Activities of Daily Living (IADLs) [11, 12], 
and mobility [11], among others. These categorizations of 
the ADLs were developed to be used by a physician or 
occupational therapist to assist evaluation of human 
performance in daily tasks and determine, for instance, 
whether admission into a nursing home is justified for an 
elderly or disabled person. 

Table I presents a new sub-classification of ADLs (drawn 
primarily from [10, 13]) designed for use with the 
application of robotics in domestic and work environments. 
These sub-categories are deemed “Domestic Activities of 
Daily Living (DADLs)”, “Extradomestic Activities of Daily 
Living (EADLs)”, and “Physical Self-Maintenance (PSM)”. 
 The first and cardinal category, “Domestic Activities of 
Daily Living,” contains subtasks spanning those regularly 
performed in human living environments. The majority of 
efforts related to assistive robotics focus on tasks in this 
category, particularly in Housekeeping and Food 
Preparation [14-16]. Typical approaches for assistance in 
this area consist as devices not intended to be utilized for 
tasks outside of this category. Exceptions, however, include 
work related to robotic wheelchairs and wheelchair-mounted 
manipulator arms (e.g. [17, 18]), which are frequently used 
outside of the home. 

The second category, “Extradomestic Activities of Daily 
Living,” contains activities and tasks performed primarily 
outside of the home. Note that housekeeping activities, 
technology use, and office tasks are classified primarily as 
DADLs, even though they are often performed as 
employment-related tasks. Aside from wheelchairs and 
related technologies, robotics applications for these areas 
include driver assists (e.g. [19]) and cooperative robots for  
manufacturing tasks (e.g. [20, 21]).   

Assistance with tasks related to the final category, 
“Physical Self-Maintenance,” is one of the most important 
areas of need in assisted-living and hospital environments. 
However, this application generally requires physical 

contact between the robot and human and is sufficiently 
challenging such that many tasks will not likely be tractable 
in the near future. Exceptions include Feeding/Medicating, 
which have been assisted by wheel-chair mounted arms, as 
well as robotic orthoses [22] and prosthetics (e.g. [23]) for 
assistance during Ambulation/Transfer. 

B. Objects of Daily Living 
Here we introduce the concept of “Objects of Daily 

Living,” putting forth a collection of objects identified as 
important from a number of sources related to prosthetics, 
rehabilitation, and robotics. Among the included references, 
[24-28] are primarily from the occupational therapy 
literature and are related to evaluating human hand function 
in the context of objects that can be successfully grasped and 
utilized by individual patients. [29-31] relate to human hand 
grasp posture across the range of objects commonly utilized 
during manual tasks. [32, 33] are from the prosthetics 
literature, focusing on training amputees in the use of new 
prosthetic terminal devices as well as evaluating the 
performance of a device [34, 35]. Finally, [36, 37] relate to 
robotic grasping and manipulation.  

A consolidated collection of “Objects of Daily Living” 
from these sources as well as a number of objects not found 
in the identified literature yet judged to be common and 
worthy of inclusion is presented in Appendix I. Due to the 
large variety of objects that humans interact with on a daily 
basis, exhaustively covering this space is not possible. 
Instead, by primarily working from objects regularly 
identified in the literature as important for grasping and 
manipulation, we seek to put forward a collection that would 
span the most commonly grasped and manipulated objects in 
domestic and work environments.  

TABLE I 
ACTIVITIES OF DAILY LIVING 

Domestic Activities of Daily Living (DADLs) 
DADL1 Food Preparation 
DADL2 Housekeeping 
DADL3 Laundry 
DADL4 Telephone/Computer/Technology Use 
DADL5 Office Tasks/Writing 
DADL6 Hobby/Sport 

Extradomestic Activities of Daily Living (EADLs) 
EADL1 Transportation/Driving 
EADL2 Shopping 
EADL3 Employment-related Tasks/Tool Use 

Physical Self-Maintenance (PSM) 
PSM1 Feeding/Medicating 
PSM2 Toileting 
PSM3 Bathing 
PSM4 Dressing 
PSM5 Grooming 
PSM6 Ambulation/Transfer 
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In the second column of the table, each object is related to 
up to three subcategories of the ADLs, as outlined in Table 
I. The sources identifying the object are listed in the third 
column. Objects without a source listed were not found in 
the identified literature yet were judged to be common 
objects worthy of inclusion. Objects fixed or partially fixed 
in space, such as door knobs and hand rails, are also not 
included. The content of the remaining columns is explained 
below. 

III. FRICTIONAL CHARACTERISTICS EVALUATION 
An experiment was performed to evaluate the level of 

force required to overcome the frictional force between the 
“Objects of Daily Living” identified above and various 
common surfaces found in human environments. This force 
information is used to calculate a coefficient of static friction 
for the object/surface pair – information useful for a number 
of applications related to evaluation of grasping and 
manipulation performance.  

1) Experimental Setup and Procedure 
The experimental apparatus consists of three main 

components: a push-style solenoid (Magnetic Sensor 
Systems S-29-200-H, 5 cm stroke), a pulsed-inductive linear 
transducer to measure probe travel (Balluff micropulse 
BIW-0075, 0.5 μm resolution), and a load cell to measure 
the contact force on the target objects (Transducer 
Techniques MDB-5, 22 N range). A ball slide mounted 
under the load cell is used as a linear bearing. The probe is 
tipped with a low-friction nylon sphere in order to minimize 
off-axis forces. A diagram and photo of the apparatus is 
shown in Fig. 1.  

Six surfaces commonly found in human environments 
were tested: (birch) wood veneer, granite, furniture linoleum 
(a common surface used on desks, lab benches, and 
shelving, often called “laminate”), glass, unfinished wood, 
and stainless steel (Fig. 2). These surfaces are each shimmed 
to bring the center of the probe tip to 0.75 cm from the top 
of the test surface. Each of the objects (listed in Table III, in 
an appendix) was placed on surfaces resting on their most 
common “bottom”.  

Each experimental trial begins with the probe resting 
against the object while no current is being applied to the 
actuator. The tip is placed such that the direction of the 

applied force approximately goes through the center of 
support of the object (which is roughly the center of friction 
for most objects) such that the motion of the object after slip 
is pure translation [38]. Current is then applied at a rate of 
0.05 amps/sec until the object begins to move. Contact force 
and tip displacement are measured via the load cell and 
linear transducer. The force applied to the object at the point 
of incipient slip is recorded and used to calculate the 
coefficient of static friction. Each object was tested five 
times. 

Fig. 3 shows data from a sample trial showing force (top) 
and displacement (bottom). The force at slip is taken as the 
point of the force curve where the force begins to decline 
after the steady incline (at approximately t=800). This point 
is followed directly by a series of stick-slip behaviors, 

 
 

Fig. 1. Diagram of experimental apparatus with labeled subcomponents (left) and photograph of the apparatus during an experimental trial.  
 

  
 

  
 

  
 

Fig. 2. Images of the six common surfaces tested: (from top left in 
clockwise order) birch wood veneer, granite, furniture linoleum, glass, 
unfinished wood, and stainless steel.  
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clearly seen in the oscillations in the force trace.  
For practical reasons, a number of the Objects of Daily 

Living were not able to be tested. Items that are soft and 
compliant (e.g. clothing), objects that would roll before 
sliding (e.g. sports balls), and objects not typically located 
on a table surface (e.g. a broom) were not tested. 
Additionally, objects with a resting height of less than 0.75 
cm (e.g. coins, paper) were not tested as they would not be 
able to be appropriately contacted by the probe tip. 

2) Results 
Seven objects were tested on all six surfaces (wood 

veneer, granite, furniture linoleum, glass, unfinished wood, 
and stainless steel). These seven objects (small ceramic mug, 
disposable plastic beverage bottle, wooden hair brush, metal 
stapler with rubber base, scissors with soft grips, aerosol 

spray can, and ink marker) were chosen as a sampling of the 
full list, spanning a wide range of size, mass, and material. 
These results are shown in Table II and synthesized in Fig. 
4. From this data, it can be seen that in general, the 
coefficients were most frequently between 0.2 and 0.3, 
although values as low as 0.15 and high as 0.75 were seen. 
Unsurprisingly, the stapler with the rubber base gave much 
higher values than any other object. Furthermore, the veneer 
and unfinished wood generally show the highest 
coefficients, with the other four surfaces generally lower.   

 In light of the lack of large variability in the coefficient 
of friction across the six surfaces, the full set of objects was 
tested on only three surfaces: veneer, granite, and furniture 
linoleum. These three surfaces were chosen based on their 
commonality in human environments as well as to span the 
range of frictional values while reducing the number of 
experimental trials required. The full results with the three 
representative surfaces are shown in Table III. In addition to 
a descriptive name of the object, the sources in the literature 
identifying (if any), the mass (in grams), and dimensions (in 
cm) of the tested object, this table provides the average 
measured coefficient of friction (displacement force divided 
by object mass) and standard deviation for the three 
surfaces. Note that for the dimensions given, objects were 
simplified as either boxes or cylinders: three values indicates 
the dimensions of a bounding box for the object (length x 
width x height) and two values indicates a cylindrical 

 

 
Fig. 3. Sample force (top) and displacement (bottom) plots from the 
friction force experiment. 

TABLE II 
STATIC FRICTION COEFFICIENT RESULTS FOR SIX COMMON SURFACES 

Object Mass (g)  Veneer Granite Linoleum Glass Unfin. Wood Stainless 
ceramic mug, small 351.1 0.287±0.022 0.209±0.011 0.210±0.019 0.217±0.016 0.360±0.008 0.162±0.010 
plastic bev. bottle (disp.) 26.1 0.245±0.042 0.324±0.031 0.197±0.027 0.255±0.028 0.326±0.032 0.304±0.030 
wooden hair brush 100.3 0.404±0.046 0.342±0.018 0.317±0.031 0.250±0.031 0.570±0.047 0.251±0.021 
metal stapler, rubber base 423.1 0.747±0.024 0.692±0.012 0.662±0.010 0.672±0.012 0.749±0.008 0.551±0.013 
metal scissors, soft grips 89.7 0.402±0.063 0.384±0.020 0.288±0.031 0.328±0.029 0.420±0.030 0.307±0.025 
aerosol spray can, steel 360.2 0.327±0.012 0.255±0.025 0.244±0.008 0.158±0.014 0.374±0.014 0.170±0.008 
ink marker, plastic 10.2 0.338±0.063 0.157±0.041 0.431±0.066 0.324±0.040 0.431±0.059 0.309±0.028 

 

 
 

Fig. 4. Histogram of coefficient of friction for the seven objects tested 
on the full six surfaces.   
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bounds (diameter x height). Fig. 5 shows the distribution of 
the coefficients of friction for this full trial, across the 65 
objects and three surfaces tested.  

DISCUSSION 
These coefficient of friction data show an average of 

0.300 and median of 0.255 across the 65 objects and 3 
surfaces. While the values are heavily cluttered between 
0.15 and 0.35, there is a large variation in coefficient of 
static friction across objects and surfaces. Unsurprisingly, 
objects with soft rubber grips such as the stapler and pliers, 
as well as the leather wallet have a much higher coefficient 
of friction across all surfaces. The objects with the smallest 
coefficients tended to be glass or other smooth materials.  

Note that many of the objects tested are containers that 
might be empty or hold contents. We tested a number of 
these and found, unsurprisingly, that the coefficient of 
friction between the object and surface changes little as mass 
is added. Considering this, the object data given in Table III 
is for empty objects unless otherwise indicated. The 
frictional force for these objects with contents can then be 
extrapolated from the ‘empty’ condition. 

In terms of benchmarking for robotic grasping, Fig. 6 
shows a histogram of the maximum static friction force 
between the objects and the surfaces (i.e. the amount of 
force parallel to the surface required to displace the object). 
This data shows that the majority of object/surface pairs 
have a maximum static friction force below 1 N. More 
specifically, an average contact force of 0.463 N or less is 
required to avoid displacing 50% of the objects/surfaces 
tested, 0.116 N or less for 75%, and 0.051 N or less for 90% 
of the objects/surfaces tested. It is clear that a relatively 
small amount of contact force will displace the large 
majority of common objects on typical surfaces. 

The results presented in this paper can be applied in a 
number of different ways. By putting forward a new 
classification of the Activities of Daily Living, robotic tasks 
can be discussed in terms of the analogous human tasks and 
their hierarchal classifications. The introduction of the 
Objects of Daily Living assists researchers seeking to select 

a standard set of objects for testing and evaluation for 
grasping and manipulation in human environments 
according to their application. Finally, the experimental data 
assists evaluation by lending insight into the likelihood of 
the objects being successfully grasped in the presence of 
uncertainty, where contact forces may be inadvertently 
large. 
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TABLE III 
OBJECTS OF DAILY LIVING, ASSOCIATED ADLS, AND PHYSICAL PROPERTIES  
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Food Preparation 
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eating utensil, stainless steel D1, P1, D2 *most sources 47.6 18x4x1 0.206±0.023 0.124±0.006 0.134±0.007 
can of preserved food, steel D1, P1 473.9 7x11 0.363±0.005 0.219±0.012 0.207±0.010 
bowl, ceramic D1, P1, D2 [28, 31] 479.3 13x8 0.236±0.006 0.111±0.009 0.266±0.011 
juice carton (empty), paper D1, P1, D2 [34] 74.5 10x10x24 0.257±0.011 0.303±0.040 0.252±0.013 
coffee can (full), tin D1, P1 [24] 397.4 10x18 0.329±0.016 0.163±0.008 0.219±0.016 
dinner plate, ceramic D1, P1, D2 [28] 798 27x3 0.350±0.011 0.222±0.004 0.349±0.011 
drinking straw, plastic D1, P1 [28] n/a n/a n/a n/a n/a 
beverage bottle, glass (empty) D1, P1 [31, 32, 36] 213.7 6x24 0.325±0.030 0.171±0.020 0.168±0.018 
beverage bottle, glass (full) D1, P1 [31, 32, 36] 597.1 6x24 0.307±0.008 0.182±0.010 0.150±0.009 
jar, glass D1, P1, D2 [25, 34] 289 7x16 0.173±0.010 0.113±0.008 0.184±0.012 
jar lid, steel D1, P1, D2 [25, 30, 34] n/a n/a n/a n/a n/a 5025



 

 

 

 

TABLE III continued 

OBJECTS OF DAILY LIVING, ASSOCIATED ADLS, AND PHYSICAL PROPERTIES  

Object Categories Source(s) Mass (g) Dims. (cm) Veneer Granite Linoleum 

measuring cup, glass D1, P1, D2 

 

824 15x11 0.140±0.005 0.103±0.003 0.119±0.006 

skillet, metal D1, P1, D2 

 

987.5 27x5 0.187±0.005 0.112±0.003 0.179±0.001 

cup/glass, glass D1, P1, D2 [28, 31, 33] 402.3 9x15 0.250±0.009 0.126±0.012 0.147±0.008 

plastic container D1, P1, D2 [28] 44.8 14x14x6 0.289±0.040 0.328±0.006 0.305±0.038 

pitcher, plastic D1, P1, D2 [31, 33, 34] 292.7 18x11x24 0.210±0.007 0.161±0.011 0.217±0.007 

beverage bottle, disp. plastic D1, P1 [28, 33] 26.1 7x22 0.245±0.042 0.324±0.031 0.197±0.027 

cooking pot w/handle, steel D1, P1, D2 

 

503.6 17x10 0.238±0.002 0.124±0.007 0.173±0.007 

salt/pepper shaker, glass D1, P1 [33] 235.1 5x19 0.235±0.016 0.124±0.013 0.202±0.013 

soda can (empty), tin D1, P1 [28, 31] 13.5 7x12 0.307±0.038 0.248±0.036 0.285±0.028 

mug, ceramic D1, P1, D2 [25] 351.1 8x10 0.287±0.022 0.209±0.011 0.210±0.019 

spatula, plastic D1, P1, D2 [31] 89.7 33x5x2 0.297±0.009 0.310±0.012 0.290±0.018 

tray D1, P1, D2 [32-34] n/a n/a n/a n/a n/a 

water bottle, non-disp. plastic D1, P1, D2 [28, 31] 179.4 9x20 0.212±0.010 0.099±0.004 0.269±0.024 

wine bottle (empty), glass D1, P1 [31] 482.3 8x30 0.222±0.012 0.164±0.007 0.141±0.010 

wine bottle (full), glass D1, P1 [31] 1247.4 8x30 0.216±0.005 0.142±0.006 0.135±0.004 

wine glass, glass D1, P1, D2 [31] 268.3 8x20 0.306±0.012 0.205±0.014 0.209±0.005 

Housekeeping 

       aerosol spray can, steel D2, E3 [26] 360.6 7x20 0.327±0.012 0.255±0.025 0.244±0.008 

broom D2 [32, 33] n/a n/a n/a n/a n/a 

dust pan D2 [33, 35] n/a n/a n/a n/a n/a 

electrical plug  D2, E3 [36] n/a n/a n/a n/a n/a 

lightbulb D2, E3 

 

n/a n/a n/a n/a n/a 

small pillow D2 [28] n/a n/a n/a n/a n/a 

spray bottle, plastic D2, E3 [26] 633.7 12x7x27 0.135±0.006 0.193±0.008 0.166±0.005 

vase, glass D2 [31] 1207.7 119x35 0.173±0.005 0.084±0.004 0.161±0.005 

Laundry 

       shirt button D3, P4 [34] n/a n/a n/a n/a n/a 

cardigan D3, P4 [25] n/a n/a n/a n/a n/a 

coat hanger D3, P4 [31] n/a n/a n/a n/a n/a  

hand towel D3, P3 [28] n/a n/a n/a n/a n/a 

hat D3, P4 [33] n/a n/a n/a n/a n/a 

clothes iron, plastic D3 [31, 33] 1179 13x11x26 0.313±0.007 0.331±0.004 0.334±0.006 

pants D3, P4 [28, 33] n/a n/a n/a n/a n/a 

shirt D3, P4 [28, 33] n/a n/a n/a n/a n/a 

socks D3, P4 [28] n/a n/a n/a n/a n/a 

necktie D3, P4 [32, 35] n/a n/a n/a n/a n/a 

Telephone/Computer/Technology Use 

     

 

cellular telephone, plastic D4 [28] 104.7 9x5x3 0.377±0.002 0.195±0.013 0.291±0.022 

remote control, plastic D4 [28] 149.7 17x6x4 0.433±0.039 0.504±0.019 0.391±0.014 

phone receiver, plastic D4 [25,28,32,33] 133 17x4x3 0.204±0.016 0.137±0.018 0.202±0.018 

DVD case, plastic D4, D6 

 

107.5 19x13x2 0.289±0.026 0.336±0.022 0.337±0.018 

Office Tasks/Writing 

       binder clip, steel D5 

 

8.7 4x3x3 0.310±0.047 0.270±0.039 0.339±0.031 

Eraser, rubber D5 [33] 21.5 6x3x1 0.644±0.021 0.591±0.028 0.751±0.052 

marker, felt-tip, plastic D5 [36] 10.2 1x14 0.338±0.063 0.157±0.041 0.431±0.066 

paper clip, steel D5 [24, 33] n/a n/a n/a n/a n/a 

paper envelope/mail D5 [28, 33] n/a n/a n/a n/a n/a 

pen cap, plastic  D5 [30] n/a n/a n/a n/a n/a 

Pen, plastic D5 [28,30,33,35] 4.6 1x15 0.315±0.045 0.283±0.097 0.348±0.030 

ruler D5 [33] n/a n/a n/a n/a n/a 

scissors, metal w/soft grips D5 [28, 33, 36] 89.7 22x9x1 0.402±0.063 0.384±0.020 0.288±0.031 

stapler, metal w/rubber base D5 

 

423.1 18x3x6 0.747±0.024 0.692±0.012 0.662±0.010 

Hobby/Sport 

       camera, digital, plastic D6, D4 [33] 225.7 10x3x7 0.241±0.026 0.146±0.015 0.352±0.007 

card deck, paper D6 [33, 35] 97.2 9x7x2 0.542±0.045 0.501±0.035 0.399±0.027 

magazine D6 [28] n/a n/a n/a n/a n/a 

newspaper D6 [28] n/a n/a n/a n/a n/a 
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TABLE III continued 

OBJECTS OF DAILY LIVING, ASSOCIATED ADLS, AND PHYSICAL PROPERTIES  

Object Categories Source(s) Mass (g) 

Dims. 

(cm) Veneer Granite Linoleum 

Hobby/Sport 

      

 

camera, digital, plastic D6, D4 [33] 225.7 10x3x7 0.241±0.026 0.146±0.015 0.352±0.007 

card deck, paper D6 [33, 35] 97.2 9x7x2 0.542±0.045 0.501±0.035 0.399±0.027 

magazine D6 [28] n/a n/a n/a n/a n/a 

newspaper D6 [28] n/a n/a n/a n/a n/a 

book, paperback, paper D6 [28] 364.3 20x13x2 0.371±0.005 0.387±0.007 0.497±0.015 

Transportation/Driving 

       Keys E1, D2 [27,28,21-34] n/a n/a n/a n/a n/a 

umbrella, foldable, cloth E1 [33] 208.1 5x23 0.209±0.006 0.272±0.009 0.253±0.002 

Shopping 

       coin E2 [24, 28, 34] n/a n/a n/a n/a n/a 

credit card E2 [28] n/a n/a n/a n/a n/a 

paper currency E2 [28] n/a n/a n/a n/a n/a 

Tool Use/Employment-

related Tasks 

      

 

hammer, wood handle E3 [36] 352.8 30x3x2 0.243±0.007 0.128±0.012 0.196±0.008 

hot glue gun, plastic E3, D6 [36] 217.6 17x4x3 0.140±0.005 0.122±0.018 0.172±0.008 

paintbrush, large, wood E3 [36] 126.3 23x8x2 0.458±0.023 0.432±0.031 0.437±0.023 

nut E3 [30] n/a n/a n/a n/a n/a 

Pliers, rubber grip E3 [36] 150.4 16x5x1 1.071±0.022 0.693±0.010 0.820±0.010 

screw E3 [34] n/a n/a n/a n/a n/a 

Screwdriver, plastic E3 [35, 36] 74.3 2x20 0.362±0.052 0.211±0.008 0.389±0.013 

Feeding/Medicating 

       book of matches P1, D2 [32, 33] n/a n/a n/a n/a n/a 

lighter, metal flip-top P1, D2 [28, 31] 57 4x1x6 0.189±0.016 0.102±0.016 0.182±0.015 

med. bottle (empty), plastic P1 [26, 28] 21.6 4x7 0.306±0.023 0.310±0.043 0.280±0.051 

medicine box, paper P1 [28] 19.7 12x9x2 0.477±0.045 0.208±0.031 0.513±0.033 

medicine pill P1 [28] n/a n/a n/a n/a n/a 

syringe  P1 [30] n/a n/a n/a n/a n/a 

Bathing 

       soap box, w/soap, paper P3 [28] 131.2 9x7x4 0.316±0.032 0.370±0.029  

toothbrush, plastic P3 [31] 16.4 19x1x1 0.299±0.051 0.183±0.039 0.369±0.033 

toothpaste tube, plastic P3 [28, 33] 191.4 3x21 0.118±0.011 0.409±0.021 0.137±0.006 

Dressing 

       eyeglasses, plastic frame P4 [28, 33] 24.9 14x3x3 0.233±0.030 0.255±0.020 0.265±0.027 

purse/handbag P4, E2 [28] n/a n/a n/a n/a n/a 

shoe(s) P4 [28, 33] n/a n/a n/a n/a n/a 

shoelace P4 [25] n/a n/a n/a n/a n/a 

wallet, leather P4, E2 [28, 33] 114.8 11x9x3 0.930±0.027 1.238±0.059 0.741±0.036 

wristwatch, leather exterior P4 [28, 30, 33] 21.9 6x2 0.393±0.039 0.324±0.039 0.381±0.037 

        

        
        

        

        

        

        

        

        

        

        

        

        

        

        

        

shoelace P4 [25] n/a n/a n/a n/a n/a 

wallet, leather P4, E2 [28, 33] 114.8 11x9x3 0.930±0.027 1.238±0.059 0.741±0.036 

wristwatch, leather band P4 [28, 30, 33] 21.9 6x2 0.393±0.039 0.324±0.039 0.381±0.037 

Grooming 

       box of tissues, paper P5, P1 

 

137.2 23x12x10 0.378±0.027 0.195±0.005 0.316±0.023 

hair comb, plastic P5 [25, 31] n/a n/a n/a n/a n/a 

hairbrush, wooden P5 [28] 100.3 22x7x1 0.404±0.046 0.342±0.018 0.317±0.031 

lipstick tube, plastic P5 [31] 21.7 2x7 0.371±0.016 0.253±0.022 0.240±0.030 

nail polish bottle, glass P5 

 

50.3 3x2x8 0.191±0.019 0.121±0.017 0.193±0.010 

makeup compact, plastic P5 [33] 53.3 8x6x19 0.273±0.026 0.149±0.008 0.215±0.015 

small mirror P5 [30] n/a n/a n/a n/a n/a 

tweezers, anodized metal P5 [30, 31] 13.3 10x2x1 0.308±0.049 0.410±0.057 0.559±0.028 

Ambulation/Transfer 

       cane P6 [28] n/a n/a n/a n/a n/a 
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