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Abstract — In this paper, we analyze the use of the body-
powered split-hook prosthetic terminal device, which is the 
most commonly used upper-limb prosthesis. We developed two 
taxonomies of split-hook use, one on grasp shape and one on 
force exertion, illustrating the functional capabilities and use 
cases of the device. Video captured from an amputee using a 
body-powered split-hook during a number of common 
activities was used to lend weight to the completeness of the 
classifications. These taxonomies serve to establish a common 
language and means of comparing the types of grasps 
achievable by simple terminal devices to those of advanced 
myoelectric terminal devices or even human hands. The first 
taxonomy categorizes the grasp type based on the contacts with 
the environment while the second is categorized by the method 
and limitation of force exertion. We discuss the difference 
between grasps capable of holding objects compared to those 
that are capable of acquiring objects and the importance of 
non-prehensile uses of the split-hook. The classification 
schemes lay the groundwork for further detailed study of split-
hook use, and the discussion of the use cases described may 
help guide terminal device developers to create improved 
prostheses.  
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I. INTRODUCTION 

Although hundreds of prosthetic terminal devices are 
available, ranging from task specific devices to almost 
indiscernible cosmetic replicas of human hands [1], the 
voluntary opening split-hook (shown in Fig. 1) is widely 
accepted as the most commonly utilized functional terminal 
device [2]. Even with advanced multi-fingered and multi-
DOF myoelectric terminal devices now available on the 
market, many prosthetists and amputees still turn to the 
body-powered split-hook due to its proven robustness, 
performance, low cost, and light weight [3], and many 
amputees who have learned to utilize the split hook without 
any major difficulties are reluctant to switch to a newer 
technology with a long learning curve. 

Researchers have long categorized and organized human 
hand grasp types to better understand and emulate the 
capabilities of human manipulation. An early taxonomy 
divides human grasps into six main categories: cylindrical, 
tip, hook, palmer, spherical, and lateral based on the 
approximate shape of the hand while grasping an object [4]. 

This was later extended to a more complex human hand 
grasp taxonomy by Cutkosky based on the grasp types 
required in a manufacturing environment [5]. Manipulation 
taxonomies have also been proposed that classify the 
relative motion between the object and hand rather than the 
“shape” of the grasp [6]. The information on human hand 
use is commonly collected through observation and through 
the analysis of film collected in a natural use setting. A 
recent study by Zheng et al. analyzed video footage of 
human hand use taken during non-structured tasks for 
machinists and housemaids [7]. By recording each grasping 
task, the relative distribution of grasp types was measured. 

In this paper, we present two sub-classifications of split-
hook prosthesis use to enable a better understanding of the 
functional capabilities and usage of this class of terminal 
devices. While the specific pose or shape of the hook with 
relation to the object may help to define the grasp type, it 
was also observed that within different grasp types there are 
multiple limitations to the forces that can be exerted on the 
object. For this reason, we separated our look at the split-
hook into two taxonomies. The first is based on the nature 
of contact with an object, while the second is based on the 
types of force exertion that can be utilized.  

There has been relatively little work related to thorough 
classifications of split-hook usage that focuses on the 
function of the device instead of the task. While the majority 
of studies on prosthesis use to date has primarily involved 
written surveys of users (e.g. [8]), others have supplemented 
with follow up visits to the amputee’s home to observe the 
use of the device in the normal and unstructured 
environment [9]. As far as the authors are aware, all of these 
studies focus on high-level function (e.g. usage frequency, 
classes of tasks) without detail on the specific ways in 
which the device is used. The most relevant study that we 
were able to identify was performed by Fraser in 1998, in 
which 66 amputees were videotaped at their homes using 
their terminal device while performing a set of common 
tasks [10]. The video was then analyzed and each action 
involving the terminal device was categorized into a 
manipulative or non-manipulative category. The secondary 
categories included, grip, release, hold, transfer, support, 
steady, etc. While generally a very thorough study, it did not 
focus on specifics of the device usage and the categorization 
was broad enough to cover the wide range of devices used, 
including purely cosmetic terminal devices. 
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